INTERNATIONAL ISO
STANDARD 17510-1

Second edition
2007-10-01

Sleep apnoea breathing therapy —

Part 1:
Sleep apnoea breathing therapy
equipment

Thérapie respiratoire de I'apriee du sommeil —

Partie 1: Equipement:dé thérapie respiratoire de I'apnée du sommeil

_— Reference number
= — ISO 17510-1:2007(E)

© SO 2007


https://standardsiso.com/api/?name=c7af7c18863c3967c790b686cea99088

ISO 17510-1:2007(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2007

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either 1SO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2007 — All rights reserved


https://standardsiso.com/api/?name=c7af7c18863c3967c790b686cea99088

ISO 17510-1:2007(E)

Contents Page
L0 =TT o o v
L0 e T 11T oY o Vi
1 * secope e ——— 1
2 Normative references ..oy e b 1
3 Terms and definitions........cccoiii e b s 3
4 LYo [ U= 4 L= o e S F, 4
5 Classification and designation............cccciiiiiin i b e e sssmnee e e e ssssmnn e e e 4
6 Marking, labelling and packaging ..........cccccrrrrrrrrrnrnnnrnrsssssssssssssssssssssssssss e essssssssssssssssssssssssshesessnsssssnnns 4
7 T 3T e T 0 S 8
8 Basic safety categories.........cccciiiniiiin i T e 8
9 Removable protective means........ ... i e hn e 8
10 Environmental conditions..........ccccciiiiiiiiiniiinrssies s S 8
11 V01 T L= - o s KRR 9
12 V01 T L= - o T s I KR 9
13 L= 3T - e N S 9
14 Requirements related to classification:i..........ccccciriiiir e f e 9
15 Limitation of voltage and/or @Nergy .........cccccrirrrmrrnrrrerrrssreres e e ssne e sme e me e e e s smee e s ssnessssmnees 9
16 Enclosures and protective COVErS ........ccciiiiriririnirnnrrrsrs s sssssssssssssssssssssssssssahassssssssssnnns 9
17 T2 o= - 14T o I PSSP PSRRI PR 9
18 Protective earthing, functional earthing and potential equalization ............ccccccerrrrriccii e, 9
19 Continuous leakage currents and patient auxiliary currents...........ccccoceiriiiniiciiiccnnnc e, 9
20 Dielectric strength ... ——— 10
21 Mechanical strength ... —— 10
22 MOVING PAIES......ccciei it s ane s e 10
23 Surfaces, corners and €dges.........ccciiiiiiiiirr b 10
24 Stability in normal USe.........oocciiic b ————— 10
26 * Vibration and NOISE ..ot 10
27 Pneumatic and hydrauliC POWET..........ccccciiiiiiirirrrircrrrrssrss s s s s s s s s s s s s s s s s s s s s e e e s s e s s e e e e e e s 1
28 SUSPENAEU MASSES ..ceeriiriiiiiiiiinerrerriiiissssssrrrrrrssssssssssnreeerseasasssassnesesssasssssannssensssssssssnnnsensasssannnsennssn 1
29 D T L 1o N 11
30 Alpha, beta, gamma, neutron radiation and other particle radiation ..o 11
31 Microwave radiation ... ————————— 11
32 Light radiation (including 1aSers) ........ccccccviiiiiiiiiir i ————— 12
33 Infra-red radiation ... ——————————————— 12

© IS0 2007 — All rights reserved iii


https://standardsiso.com/api/?name=c7af7c18863c3967c790b686cea99088

ISO 17510-1:2007(E)

34 Ultra-violet radiation ... 12
35 Acoustical energy (including URra=-SONICS) ......cciiiccciiimiiiiiiccccseerr e s snn e e 12
36 Electromagnetic compatibility .........cceeeeemmmmmmmmmmeee e e 12
37 Locations and basic reqUIremMents......... ... s ssssssss s snmnmnnes 12
38 Marking, accompanying dOCUMENLES..........ccccccirrrrrrrrnrrssssssssssssssssssssss s s s s s s s s s s s s s s s s s s s s s s snsnsnsnsnsnsnsnsnsnnnnnns 12
39 Common requirements for Category AP and Category APG equipment........ccccccececvvcmerrenrnnninns 12
40 Requirements and tests for category AP equipment, parts and components thereof................ 12
41 Regt i
42 Exg¢essive temperatures
43 Fir¢ prevention
44 Overflow, spillage, leakage, humidity, ingress of liquids, cleaning, sterilization and

disjnfection
45 Pre
46 Human errors
47 Electrostatic charges
48 Bigcompatibility
49 Inte i
50 Accuracy of operating data.........cccccemrriiicccinrin e S e .15
51 Prgtection against hazardous output ... AT i ——— .15
52 Abnormal operation and fault conditions............. 8 .16
53 Enyironmental teStS ....... .8 et .16
54 7= 11T - .16
55 ENGlOSUIres and COVErS...... .o e iecmmmr s e e s s e s smmme e e e e s s s s s smmmn e e e e s s e s smmnn e e e e e san e smnneeeeesnnnnn A7
56 Components and general assembly ... —————_—— A7
57 Majns parts, components andHayout............ccccciiirriirrirrrrrrrrrrrr i ——————— .19
58 Prdtective earthing — Terminals and conNections ... annnes .19
59 Construction and layOUt. . ........ccccceiiecciriciiiii s rsses e e e s s s smsr e s e s ss s s s sms e e e e e e s s s s s nmnn e e e e e s s sannnenenenan .19
Annex AA [informative) RatioNale.........ccicccceieiiiiiiiiccccecriee s sssmseee e s s s s sssss s e e s e s ss s s nmn e e e e e e s s s s s nmnnnneneenas .20
Annex BB [normative).*<Pressure accuracy in normal use test methods...........cccccccrrrrririciiicrrnrnnniinns .25
Annex CC [normative) Maximum flowrate test method.............ccccmmmiriiccccr s .27
Annex DD (informative) Environmental @Spects ........cccccriiiiiiniiniiinninnis s .28
Annex EE (i
Annex FF (informative) Terminology — Alphabetized index of defined terms...........cccccriiiiiiniiicicnniccnenn, 32
[ T0 o] 1T o T T oo 1 S 34
iv © 1SO 2007 — All rights reserved


https://standardsiso.com/api/?name=c7af7c18863c3967c790b686cea99088

ISO 17510-1:2007(E)

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

Intefnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization:

-gov REIIE] Wi ; i W

ly with the

Intefnational Standards are drafted in accordance with the rules given in the ISO/IEC Directivées, Part 2.

The

main task of technical committees is to prepare International Standards. Draft\Internationa

Standards

adopted by the technical committees are circulated to the member bodies for voting. Publication as an

Intefnational Standard requires approval by at least 75 % of the member bodies'¢asting a vote.

Atte
righ

ISO
Sub

Thig
revi

ISO

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

17510-1 was prepared by Technical Committee ISO/TC 121, Anaesthetic and respiratory
committee SC 3, Lung ventilators and related equipment.

second edition cancels and replaces the first edition (ISO 17510-1:2002) which has been
sed.

17510 consists of the following parts, under thé’general title Sleep apnoea breathing therapy:
Part 1: Sleep apnoea breathing therapy equipment

Part 2: Masks and application accessories

ct of patent

equipment,

technically
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Introduction

Sleep apnoea is the clinically significant intermittent absences of normal respiration occurring during sleep.
The awareness of the risks associated with sleep apnoea has grown significantly in recent years. As a result,
the use of sleep apnoea breathing therapy equipment has become common. This document covers basic
safety and essential performance requirements needed to protect patients in the use of this equipment.

This docun
(1995), her
safety of m
medical ang

The Genenal Standard has associated Collateral Standards and Particular Standards. The Colla

Standards i

such as medical electrical systems, EMC, radiation protection in diagnostic X-ray. equipment, software,

The Particy
frequency §

NOTE [
respectively.

To facilitate
This docum

referencing
Collateral S

— “Replag
comple

“Additid
Generg

“Amend

document.

To avoid ¢
employed fi
101; additio

Throughout

pafter referred to as the General Standard. The General Standard is the basic document for
bdical electrical equipment used by or under the supervision of qualified personnel in*the ger
patient environment. It also contains certain requirements for reliable operation to-ensure safg

nclude requirements for specific technologies and/or hazards and apply to all*applicable equipn

lar Standards apply to specific equipment types, such as medicalglectron accelerators,
urgical equipment, hospital beds, etc.

Definitions of Collateral Standard and Particular Standard can be féund in IEC 60601-1:1988, 1.5 and

the use of this document, the following drafting conventions have been applied.

ent uses the same main clause titles and numbering as the General Standard, for ease of cr
of the requirements. The changes to the textof'the General Standard, as supplemented by
tandards, are specified by the use of the follewing words.

ement” means that the indicated clause or subclause of the General Standard is repls
ely by the text of this document.

n” means that the relevant téxt of this document is supplementary to the requirements of
Standard.

ment” means that existing text of the General Standard is modified as indicated by the text of|

bnfusion with any amendments to the General Standard itself, a particular numbering has 4

nal list items are lettered aa), bb), etc., and additional annexes are lettered AA, BB, etc.

thisildocument, text for which a rationale is provided in Annex AA is indicated by an asterisk (*).

ent is a Particular Standard based on IEC 60601-1:1988, including Amendments 1 (199%) ade 2

the
eral

ty.

eral
hent,
etc.
nigh

A2,

DSS-
the

ced

the

this

een

br elements-added by this document: subclauses, tables and figures are numbered starting from

Vi
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Sleep apnoea breathing therapy —

Part 1:
Sleep apnoea breathing therapy equipment

1
IEC
Ame

This
doni

Thig
equ

Je

—_

Thig

Thig

ISO
and
Figu

* Scope
60601-1:1988, Clause 1 applies, except as follows.
ndment (add at the end of the Subclause 1.1):

part of ISO 17510 specifies requirements for equipment intended for sleep apnoea breathing
iciliary use, ships, aircraft and other transport vehicles and for use in healthcare institutions.

part of ISO 17510 applies to equipment intended for use with adults and children, ar
pment intended for use with neonates.

and very high frequency ventilation and oscillation are“not considered in this part of ISO 17510.
part of ISO 17510 does not apply to equipment covered by the scope of the ISO 10651 series
ISO 10651-2:2004;

ISO 10651-3:1997;

ISO 10651-4:2002;

ISO 10651-5:2006;

ISO 10651-6:2004.

part of ISO 17510 does not apply to equipment covered by the scope of IEC 60601-2-12.

therapy for

d excludes

including:

17510 Covers sleep apnoea breathing therapy equipment for patient use. ISO 17510-2 applig¢s to masks

accessories used to connect sleep apnoea breathing therapy equipment to the patient
re-AA.1.

2

Normative references

. See also

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO

32, Gas cylinders — Colour coding

ISO 3744:1994, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Engineering method in an essentially free field over a reflecting plane

© 1SO 2007 — All rights reserved
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ISO 4135:2001, Anaesthetic and respiratory equipment — Vocabulary

ISO 4871, Acoustics — Declaration and verification of noise emission values of machinery and equipment

ISO 5356-1

, Anaesthetic and respiratory equipment — Conical connectors — Part 1: Cones and sockets

ISO 5356-2, Anaesthetic and respiratory equipment — Conical connectors — Part 2: Screw-threaded
weight-bearing connectors

ISO 5359, Low-pressure hose assemblies for use with medical gases

ISO 8185:2
humidificatii

ISO 9170-1
medical gas

ISO 11135
ISO 11137

ISO 14937,
agent and t

ISO 14971:

ISO 15223
information

ISO/TR 161
essential pn

ISO 175104

ISO 17664:
processing

ISO 17665

ISO 23328-
assess filtrg

ISO 23328

IEC 60079-

temperature¢; Amendment 1, 1995

DN Systems

Terminal units for medical gas pipeline systems — Part 1: Terminal units for use with compres
es and vacuum

both parts), Sterilization of health care products — Ethylene oxide
all parts), Sterilization of health care products — Radiation

Sterilization of health care products — General requirements for ¢haracterization of a sterili
he development, validation and routine control of a sterilization process for medical devices

P007, Medical devices — Application of risk management to{medical devices; Amendment 1, 2

1:2007, Medical devices — Symbols to be used with” medical device labels, labelling
to be supplied — Part 1: General requirements

42:2006, Medical devices — Guidance on theselection of standards in support of recogn
inciples of safety and performance of medical.déVices

0:2007, Sleep apnoea breathing therapy ~~Part 2: Masks and application accessories

P004, Sterilization of medical devices — Information to be provided by the manufacturer for
of resterilizable medical devices

both parts), Sterilization of(héalth care products — Moist heat

1, Breathing system (filters for anaesthetic and respiratory use — Part 1: Salt test metho
tion performance

P, Breathing system filters for anaesthetic and respiratory use — Part 2: Non-filtration aspects

1, Electrical' apparatus for explosive gas atmospheres — Part 4. Method of test for ign

IEC 60529,

ratory

sed

zing

D03

and

ized

the

0 to

ition

Degrees of protection provided by enclosures (IP Code); Amendment 1:1999

IEC 60601-1:1988, Medical electrical equipment— Part 1: General requirements for safety and essential
performance; Amendment A1:1991; Amendment A2:1995

IEC 60601-1-1:2000, Medical electrical equipment — Part 1-1: General requirements for safety — Collateral
Standard: Safety requirements for medical electrical systems

IEC 60601-1-2:2007, Medical electrical equipment — Part 1-2: General requirements for basic safety and
essential performance — Collateral Standard: Electromagnetic compatibility — Requirements and tests

IEC 60601-1-6, Medical electrical equipment — Part 1-6: General requirements for basic safety and essential

performanc

e — Collateral standard: Usability
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IEC 60601-1-8:2006, Medical electrical equipment — Part 1-8: General requirements for basic safety and
essential performance — Collateral Standard: General requirements tests and guidance for alarm systems in
medical electrical equipment and medical electrical systems

IEC 61672 (all parts), Electroacoustics — Sound level meters

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4135, I1ISO 14971, 1SO 17510-2,
1SO23328-2, IEC 60601-1 1EC 6060411 |EC 60601-1-2 _andthe following-apply

NOTE For convenience, the sources of all defined terms used in this document are given in Annex-EF.
31
* applied part

parf of the equipment which in normal use:
— | necessarily comes into physical contact with the patient for the equipmentto perform its functipn or
— |can be brought into contact with the patient or
— |needs to be touched by the patient or

— |is intended to be connected to the patient connectionvport of the sleep apnoea breathjng therapy
equipment

[Modglified from IEC 60601-1/A2:1995, definition 2.1.5]

3.2
bi-level positive airway pressure
two[therapeutic positive pressure levels at the patient connection port during the respiratory cycle

3.3
breathing gas pathway
pathway through which gas flows\at respiratory pressures between the fresh-gas intake port and the patient
conpection port

34
continuous positive‘airway pressure
CPAP

therapeutic contindous positive airway pressure at the patient connection port during the respiratory cycle

3.5
pre$sure\accuracy
diffgrence between the pressure set on the sleep apnoea breathing therapy equipment and ttI\e pressure

Fad-ait EH 4 tH P Y
meastfreaatine PatCITCCOTITTC CTIOTT PUOTT

3.6
self-adjusting
automatically adjusting the pressure in the breathing gas pathway according to the patient's needs during use

3.7

sleep apnoea breathing therapy equipment

equipment intended to alleviate the symptoms of patients who suffer from sleep apnoea by delivering a
therapeutic breathing pressure to the patient

NOTE Sleep apnoea breathing therapy equipment is primarily used without direct professional supervision when a
patient is at home.

© 1SO 2007 — All rights reserved 3
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rements

IEC 60601-1:1988, Clauses 3 and 4 apply.

5 Class

ification and designation

IEC 60601-1:1988, Clause 5 applies.

6 Marking, Tabelling and packaging

IEC 60601-1:1988, Clause 6 applies, except as follows.

6.1 Marking on the outside of equipment or equipment parts

e) Identification of the origin

Replacemept:

The addresp and name or trade-mark of the manufacturer or supplier or of the authorized representative o

manufacturgr who claims that the equipment complies with this document;

Addition:

aa) Flow-direction sensitive components

All operatof-interchangeable flow-direction sensitive compenéents shall be permanently marked with a clg

legible arroy indicating the correct direction of flow.

bb) High-pressure input port

Any high-pressure input port shall be marked‘on or in the vicinity with the name or symbol of the gas as g

in ISO 535P with the rated range of supply pressures in kilopascals and with the maximum flow

requirement in litres per minute.

cc) Operafor-accessible ports

If an operatpr-accessible portis provided, it shall be marked. Appropriate pictograms or symbols may be u

dd) * Labgl of the equipment or detachable parts

The label slhall contairn’the following:

— if the intended purpose of the equipment is not obvious to the operator, the detachable part or its pacK
Sha” bb [JIUV;UIUUI Vvit;l dll illbtlubt;ull icaﬂc‘t Ul Upcldt;lly ;Ilbtl ubtiUl 15,

responsible or of the authorized representative of the manufacturer or importer;

ISO 15

equipment identification and content information;

where appropriate, symbols 5.20 to 5.24 from ISO 15223-1:2007;

223-1:2007;

the

arly

ven
rate

age

the name or trade name and address of the manufacturer and the name and address of the person

where appropriate, an identification reference to the batch or serial number, or symbols 5.14 or 5.16 from

© 1SO 2007 — All rights reserved
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where appropriate, an indication of the latest date by which the equipment can be used, expressed as the

year and month;
where appropriate, an indication that the equipment is for single or multiple patient use only;
any special storage and/or handling conditions;

any warning and/or precaution to take;

equipment which is considered to constitute active medical devices, year of manufacture or symbol 5.13

from 1SQ 152231 ;2007 nyr\nlr_\f those covered hy 8.1 dd) Bth dash:;

NOT

6.2
9)
Am

Airw
may

6.8.
Am
d)

If ag

E This indication can be included in the batch code or serial number.

where applicable, recommended methods of cleaning and disinfection or cleaning and steril
be specified;

where applicable, use of an appropriate breathing system filter shall be spec¢ified,;
where applicable, methods of cleaning the breathing system filter shall-be specified;

equipment packaging and/or labelling shall differentiate betweef the same or similar product
the market, both sterile and non-sterile;

for equipment and its parts, marking regarding their properdisposal;

if provided, gas-specific colour-coding of flowrate cehtrols and flexible hoses in accordance wi

Marking of controls and instruments

endment (add at the end of the list):

ay pressures shall be marked\in both an Sl unit and centimetre water (cm H,0). The units
be selectable.

P Instructions forluse
endment (add,at.the end of the list item):
* Cleaning,'disinfection and sterilization of parts in contact with the patient

plicable, the instructions for use shall contain:

zation shall

5 placed on

h 1SO 32.

of measure

Information about cleaning and disinfection or sterilization of equipment and accessories prior

information about cleaning and disinfection or cleaning and sterilization and any restriction

o first use;

concerning

re-use, including any specific procedure(s) necessary before the equipment and accessories are

transferred to another patient;

instructions that indicate the maximum number of reprocessing cycles of cleaning, disinfection and

sterilization before a component can no longer be used, or instructions that indicate th

e visual or

functional pass/fail criteria to be used in determining when a component can no longer be used after

reprocessing.
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Addition:

aa) The instructions for use shall additionally include the following:

the form and the dimensions of the patient connection port [see 56.3 ee)];

* the maximum flowrate at pressures of the minimum, Y, 72, % and the maximum of adjustable pressure

(rounded up to the next whole integer) under the conditions specified in Annex CC, expressed in tabular

form (s

pressu

specifi¢

NOTE

for
be

for
hu
be|

unless
the equ

inform3

bb) The maximum achievable pressure at the patient connection port under normal and single fault condit

(see 51.101

cc) If there
pressure cd
NOTE L

dd) The m
Clause 26.

ee) The ex

ff) The hy
humidifier.

gg) For eq
that source

ee Table CC.1);

d in BB.1 and BB.2;

This information is expressed in tabular form.

fween the minimum and maximum and operating in normal use;

equipment that is recommended for use with a humidifier, all results/shall be given witho
midifier as well as with any humidifier recommended in the instructions for use, filled half
fween the minimum and maximum and operating in normal use.

not applicable, a warning to the effect that appropriate masks-and accessories must be used
ipment to ensure the delivery of the therapeutic pressure and’to’minimize CO, rebreathing;

tion concerning the disposal of the equipment and compenents (e.g. battery).

).

is no respiratory pressure measuringxdevice, the manufacturer shall declare the stabilit
ntrol between recommended maintendnee times.

[his requirement applies whether or not.the respiratory pressures are adjustable by the patient.

aximum A-weighted sound—pressure level and sound power level measured as describe

freme conditions of 6peration (see 10.102).

midification system output if the sleep apnoea breathing therapy equipment contains an intg

Llipmentnot intended for use in conjunction with oxidants (see Clause 43), a warning to the e
5 of .oxygen should be located more than 1 m from the equipment.

equipment with an integrated humidifier, all results shall be given with the humidifier filled halfw

ay

ut a
way

with

ons

y of

gral

ffect

hh) If provi

ii)

ded, theexciange mtervat of theair mtetfitter:

Information about the nature and frequency of regular and preventative maintenance of the equipment,

including information about the replacement of consumable components of the equipment during its intended

life.
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6.8.3 Technical description

Addition:

aa) Additional general information:

The technical description shall include the following:

— all information necessary to check that the equipment is installed correctly and is in safe and correct
working order;

— |the maximum steady limiting pressure (P, max) When tested as described in 51.101;

— |if appropriate, the means of triggering;
— |the purpose, type, range and sensing position of all measuring and display devices, either incorporated
into the equipment or recommended by the manufacturer for use with thé)equipment including the
description(s) of the interface(s) necessary for equipment set-up and safe operation;

— |unless measured or displayed parameters are expressed under ATPD?) conditions, the condjtions under
which they are expressed (e.g. BTPS?));

— | description of operator-detachable breathing gas pathway components including breathing sydtem filters;
— |functional diagram of the pneumatic flow path through theyequipment;

— |details of any restrictions on the sequence of components within the breathing gas pathway| e.g. where
such components are flow-direction sensitive;

— |interdependence of controls;

— |accuracies and ranges of displayed values and calibrated controls;

NOTE The accuracy could be expressed in the form of maximum zero error (bias) quoted in appropriat¢ units plus a
sengitivity error, e.g. quoted as percentage of the reading.

— |if applicable, battery life and description of battery replacement and charging;
— | equipment function.after interruption and restoration of the power supply;

bb)|if appropriaté)/~d statement to the effect that combinations with other medical devices can alter the
performance~of the equipment, e.g. combinations with humidifier, filters, heat and moisture ¢xchangers,

breathing.system filters or exhaust ports other than recommended.

cc) | A-statement on proper disposal at the end of the equipment's life.

1) ATPD: Ambient Temperature and Pressure, Dry.
2) BTPS: Body Temperature and Pressure, Saturated.

© 1SO 2007 — All rights reserved 7
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7 Power input

IEC 60601-

1:1988, Clause 7 applies.

8 Basic safety categories

IEC 60601-

9 Remd

IEC 60601-

10 Envir

IEC 60601-

10.1 Tran
Amendmen

Packaging
until its exp

Considerati

Addition:

10.101 EI

The equipn
variation sp|

10.102 *

Outside thg
stated belo

ambier

ambier

NOTE

1:1988, Clause 8 applies.

vable protective means

1:1988, Clause 9 applies.

pnmental conditions

1:1988, Clause 10 applies, except as follows.

sport and storage
t (add at end of paragraph):

Df sterile equipment or equipment parts shall ensure sterile conditions until opened or damage
ration date is reached.

bn should be given to the disposal of packaging waste.

pctrical and pneumatic driving power supplies

nent shall continue to function within the specified tolerances throughout the range of su
ecified by the manufacturer.

Dperation under extreme conditions

environmental and-supply conditions specified in IEC 60601-1:1988, 10.2, but within the li
v, the equipment shall not cause a safety hazard to the patient or operator.

t temperature range of 5 °C to 40 °C;

t relative humidity range of 15 % RH to 95 % RH;

d or

pply

mits

AC supply voltage range of —15 % 10 +10 % of declared nominal value,

DC supply voltage range of —15 % to +25 % of declared nominal value.

The equipment might continue to function but not within the specified pressure accuracy requirements.
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11 Not used

12 Not used

13 General

IEC 60601-1:1988, Clause 13 applies.

14 |Requirements related to classification

IEC|60601-1:1988, Clause 14 applies, except as follows.

14.1 Class | equipment
Repglacement:

Slegp apnoea breathing therapy equipment shall not be class I.

15 |Limitation of voltage and/or energy

IEC|60601-1:1988, Clause 15 applies.

16 |Enclosures and protective covers

IEC|60601-1:1988, Clause 16 applies.

17 |Separation

IEC|60601-1:1988, Clause 17 applies.

18 | Protective earthing, functional earthing and potential equalization

IEC|60601-1:1988, Clause 18 applies.

19 [|Continuous leakage currents and patient auxiliary currents

IEC 60601-1:1988, Clause 19 applies, except as follows.

19.4 Tests
h) Measurement of the patient leakage current
Addition:
101 * The patient leakage current shall be measured from those applied parts classified as the same

type (see IEC 60601-1:1988, 14.6). Such applied parts shall be connected together electrically.
Applied parts connected to the protective earth terminal shall be tested separately.

© 1SO 2007 — All rights reserved 9
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20 Dielectric strength

IEC 60601-

1:1988, Clause 20 applies.

21 Mechanical strength

IEC 60601-

22 Moving parts

IEC 60601-

1:1988, Clause 21 applies.

1:1988, Clause 22 applies.

23 Surfaces, corners and edges

IEC 60601-

24 Stabi

IEC 60601-

25 Expe

IEC 60601-

26 * Vib
IEC 60601-

Replaceme

1:1988, Clause 23 applies.

ity in normal use

1:1988, Clause 24 applies.

led parts

1:1988, Clause 25 applies.

ration and noise
1:1988, Clause 26 applies, except-as follows.

nt:

The A-weighted sound powerclevel caused by the equipment shall be measured and disclosed in

instructions
A-weighted
be disclose
Check com

Place the e

for use in accoerdance to ISO 4871 and ISO 3744 using engineering method grade 2.
sound pressuré level in accordance with ISO 4871 and ISO 3744 at a distance of 1 m shall
] in the instruetions for use.

bliance-with the following test.

the
The
also

nuipment on the sound-reflecting plane and fit the breathing tubes as provided or recommende

the manufa

If a humidifi

CIR 7~
CTtarcCT

er is provided with the equipment, include the humidifier in the test.

Connect the standard resistance with 4 mm internal diameter, 40 mm length and outlet angle of 45°

(see Figure

101) to the patient connection port.

Acoustically insulate the breathing tubes and the gas leaving at the resistance placed at the patient
connection port by a suitable means, outside the testing area so that the noise caused by the breathing tube
and the gas flow does not interfere with the sound measurement of the equipment.

10
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Dimensions in millimetres

Set

Figure 101 — Standard resistance

the equipment to achieve a continuous pressure of 10 hPa (10 cm H,0) at the patient.connecti

Using the microphone of the sound level meter complying with the requirements® of type 1

spe
1m

Cal
ISO|

Cal

Ens
the

Tak
the

27

IEC

28

IEC

29

IEC

Cified in IEC 61672, measure the sound pressure levels at 10 positions in @ hemisphere with
fo the geometric centre of the equipment as specified in ISO 3744:1994, 7-2.

ulate the A-weighted sound pressure level averaged over the measurément surface in acco|
3744:1994, 8.1.

ulate the A-weighted sound power level in accordance with {SO/3744:1994, 8.6.

ure that the A-weighted background level of extraneousthaise is at least 6 dB below that measg
est.

e measurements using the frequency-weighting characteristic A and the time-weighting charac
sound level meter in a free field over a reflecting’plane as specified in ISO 3744.

Pneumatic and hydraulic power

60601-1:1988, Clause 27 applies:

Suspended masses

60601-1:1988, Clause 28 applies.

X-radiation

60601-1:1988, Clause 29 applies.

on port.

instruments
a radius of

rdance with

ured during

teristic F on

30

IEC

31

IEC

Alpha, beta, gamma, neutron radiation and other particle radiation

60601-1:1988, Clause 30 applies.

Microwave radiation

60601-1:1988, Clause 31 applies.

© 1SO 2007 — All rights reserved
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32 Light

IEC 60601-

33 Infra-

IEC 60601-

34 Ultra-

IEC 60601-

radiation (including lasers)

1:1988, Clause 32 applies.

red radiation

1:1988, Clause 33 applies.

violet radiation

1:1988, Clause 34 applies.

35 Acoustical energy (including ultra-sonics)

IEC 60601-

36 Elect
IEC 60601-
Replaceme

Sleep apnq
apnoea bre
NOTE 9
defined in IE

1:1988, Clause 35 applies.

romagnetic compatibility
1:1988, Clause 36 applies except as follows.
ht:

ea breathing therapy equipment shall meet the ‘requirements of IEC 60601-1-2:2007. S
bthing therapy equipment shall be Class B according to IEC 60601-1-2:2007, 36.201.1 a).

leep apnoea breathing therapy equipment is.hot considered as life-supporting equipment or syster
C 60601-1-2.

37 Locafions and basic requirements

IEC 60601-

1:1988, Clause 37 applies.

38 Marking, accompanying documents

IEC 60601-

39 Comr

1:1988, Clause 38 applies.

non requirements for Category AP and Category APG equipment

IEC 60601-

1:1988, Clause 39 applies.

40 Requirements and tests for category AP equipment, parts and components

there

IEC 60601-

12

of

1:1988, Clause 40 applies.

eep

as
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41 Requirements and tests for category APG equipment, parts and components
thereof

IEC 60601-1:1988, Clause 41 applies.

42 Excessive temperatures

IEC 60601-1:1988, Clause 42 applies.

43 |Fire prevention
IEC|60601-1:1988, Clause 43 applies, except as follows.

Addition:
43.101 * Sleep apnoea breathing therapy equipment used in conjunction with oxidants

43.101.1 Ignitable material

In ofder to reduce the risk to patients, other persons or the surrotindings due to fire, ignitable material, under
normal and single fault conditions, shall not be subjected at the same time to conditions in which:

— |the temperature of the material is raised to its minimum ignition temperature;
— |an oxidant is present.

Detérmine the minimum ignition temperature in“accordance with IEC 60079-4 using the oxidizing conditions
pregent under the normal and single fault condition.

Chgck compliance by determining thestemperature the material is raised to under the normal and| single fault
conglition.

43.101.2 Sparking

If sgarking can occur under-normal or single fault conditions, the materials subjected to the energy dissipation
of the spark shall not ignite under the oxidizing conditions present.

Chgck complian€e~by observing if ignition occurs under the most unfavourable combinationl of normal
conglitions with.a’single fault condition.

44 |Qverflow, spillage, leakage, humidity, ingress of liquids, cleaning, sterilization
—anddisinfection

IEC 60601-1:1988, Clause 44 applies, except as follows.

44.6 Ingress of liquids
Amendment:

Add (as 2nd sentence, first paragraph):

© IS0 2007 — Al rights reserved 13
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Sleep apnoea breathing therapy equipment shall not cause a safety hazard and shall function normally after
the following tests:

the tests in IEC 60529 for IPX2 or

the tests in IEC 60529 for IPX1 and the spillage test of 44.3 in IEC 60601-1:1988.

Add to test requirement last sentence:

and the sleep apnoea breathing therapy equipment continues to function normally.

44.7 * Cleaning, sterilization and disinfection

Amendment (add before the compliance test):

features is

The equipnpent shall be designed so that the exterior is easily cleaned and the use of contaminant trap
inimized.
ng system filter shall comply with ISO 23328-1 and ISO 23328-2.

Any breathi

Accessories
be so cong
sterilization
ISO 17664

Sleep apno
appropriate

Non-sterile
before use

Amendmen

If a sterility
and compa

45 Presqure vessels and parts subject to pressure

IEC 60601-

Amendmen

This Clauss

5 of sleep apnoea breathing therapy equipment and parts not intended-for single patient use §
tructed that the gas pathways can be dismantled for cleaning,and disinfection or cleaning

Processing or (re)processing instructions for the equipment-and their parts shall comply
and SO 14937.

ea breathing therapy equipment or accessories labelled:sterile shall have been sterilized usin
validated method as described in ISO 14937.

device packaging systems shall be designed to maintain products that are intended to be steril
bt their intended level of cleanliness and shall\bé’designed to minimize the risk of contaminatio

t (add at the end of the compliance test);

claim is made, review the accompanying documents for methods of sterilization and disinfed
ison to the relevant validation reports.

1:1988, Clause 45-applies, except as follows.
t (add after the'first sentence):

does notapply to sleep apnoea breathing therapy equipment breathing gas pathways.

bing

hall
and
with

J an

zed

tion

46 Hums

IEC 60601-

m-errors

1:1988, Clause 46 applies, except as follows.

Replacement:

The require

ments of IEC 60601-1-6 apply.

47 Electrostatic charges

IEC 60601-

14

1:1988, Clause 47 applies.
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48

IEC

ISO 17510

Biocompatibility

60601-1:1988, Clause 48, except as follows.

Amendment (add between “fluids”, and “shall”):

orp

49

atient gas pathway,

Interruption of the power supply

-1:2007(E)

IEC

Add

49,
The]
of t
ope
asp

50

IEC

51

IEC

51.
Rep

Med
pro

NOT
For

seqgyience of key or switch operations is considered suitable.

Chs

60601-1:1988, Clause 49 applies, except as follows.
ition:

101 Spontaneous breathing during power failure
sleep apnoea breathing therapy equipment shall incorporate a means of-allowing spontaneoy
he patient when the electrical or pneumatic power supply fails or falls’outside the range

ration. This means may be provided by the masks and accessories ‘specified in 1SO 17510-
hyxiation valves).

Accuracy of operating data

60601-1:1988, Clause 50 applies.

Protection against hazardous output

60601-1:1988, Clause 51 applies, except as follows.

b Incorrect output
lacement:

ns of protection against accidental adjustment of controls that can create a hazardous outj
ided.

E Mechanigalcontrol techniques such as locks, shielding, friction-loading and detents are considere
pressure-sefsitive finger pads, capacitive finger switches and microprocessor-based “soft” control

ck €ompliance by visual inspection following the instructions for use.

s breathing
for normal
P (i.e., anti-

but shall be

i as suitable.
5, a specific

51.101 * Maximum steady limiting pressure

The

maximum steady limiting pressure at the patient connection port shall not exceed:

for CPAP and self-adjusting equipment, 20 hPa (20 cm H,0) + pressure stability under normal use and

30 hPa (30 cm H,0) under single fault condition;

for bi-level positive airway pressure equipment, 30 hPa (30 cm H,O) + pressure stability under normal

use and 40 hPa (40 cm H,0) under single fault condition.

Check compliance by functional testing under normal use and single fault condition.

© 1SO 2007 — All rights reserved
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51.102 Measuring device for respiratory pressure

If a measuring device is provided for the respiratory pressure, the actual display reading shall indicate the
pressure at the patient connection port with a pressure accuracy of + (2 % of the full scale reading + 4 % of
the actual reading). The full-scale reading shall not exceed the maximum value that can be achieved under

single fault

Check com

conditions (see 51.101).

pliance by functional testing.

51.103 Measuring device for expiratory volume

If a measur
for the rang

Check com

*

51.104
Sleep apno
does not og
complies w
documents

NOTE )
without a deg

Check com

51.105 T

The maxim
shall not ex

52 Abno

IEC 60601-

53 Envir

IEC 60601-

54 Gene
IEC 60601-

Amendmen

e specified shall be given by the manufacturer.

bliance by functional testing.

CO, rebreathing

pa breathing therapy equipment shall be designed so that excessive rebreathing of carbon dio
cur. Use of sleep apnoea breathing therapy equipment with a designated mask or accessory
th ISO 17510-2 may be used to comply with this requirement. In such a case, the accompan
shall include the list of designated masks or accessories.

[he design of the sleep apnoea breathing therapy equipment can ‘be such that this requirement is sati
ignated mask or accessory.

bliance by the tests in Annex F of ISO 17510-2:200%

emperature at the patient connection port

Im air temperature under normal or single‘fault conditions measured at the patient connection
ceed 43 °C for all settings.

rmal operation and fault conditions

1:1988, Clause 52 applies.

pnmental tests

1:1988, Clause 53 applies.

al

ng device for the expiratory tidal volume or minute volume is provided, the accuracy of the read

ng

Xide
that
ying

sfied

bort

1:1988, Clause 54 applies, except as follows.

t (add at the end of Clause 54):

Planning and design of products applying to this International Standard should consider the environmental
impact from the product during its life cycle. Environmental aspects are addressed in Annex DD.

NOTE

16

Additional aspects of environmental impact are addressed in ISO 14971.
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Addition:

54.101 * Leaching of substances

All parts of the equipment shall be designed and manufactured to minimize health risks due to substances
leached or leaking from the equipment during normal use and under single fault conditions.

NOTE It is recommended that the conducting pathway for respiratory gases be separate from those used for
ventilation, for example, of the electronic compartment.

Check compliance by inspection of the risk management file

55 |[Enclosures and covers

IEC|60601-1:1988, Clause 55 applies.

56 [Components and general assembly

IEC|60601-1:1988, Clause 56 applies, except as follows.

56.3 Connections — General
Addition:

aa) [High-pressure input ports

If a |high-pressure input port is provided for the inptt of high-pressure respiratory gases, it shall be either the
bodly of an NIST fitting complying with the requirements of ISO 5359 or the male part of a quick connector
complying with the requirements of ISO 9170-1.

Chgck compliance by application of the requirements of ISO 5359 and ISO 9170-1.

bb)|Breathing gas pathway connectors

Breathing gas pathway cennectors, if conical, shall be 15 mm or 22 mm size connectors complying with
ISO[5356-1 and ISO 5356-2.

Nonj-conical connectors shall not engage with conical connectors complying with ISO 5356-1 or ISO 5356-2,
unlgss they comply with the engagement, disengagement and leakage requirements of ISQ 5356-1 or
ISO[5356-2.

Chgck compliance by application of the requirements of ISO 5356-1 or ISO 5356-2.

cc) Fresh-gas-intakeport
A fresh-gas intake port, if provided, shall not be compatible with connectors complying with ISO 5356-1.
Check compliance by application of the requirements of ISO 5356-1.

dd) Gas output and gas return port connectors (inspiratory and expiratory port connectors)

If a gas output or gas return port is provided, it shall, if conical [see 6.8.2 aa) 1st dash] be one of the following:
— a 22 mm conical connector complying with ISO 5356-1 or ISO 5356-2 or

— a coaxial 15 mm/22 mm conical connector complying with ISO 5356-1 or ISO 5356-2.

© 1SO 2007 — All rights reserved 17
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Check compliance by application of the requirements of ISO 5356-1 or ISO 5356-2.

ee) Patient connection port connector

The patient connection port connector, if conical, shall be a coaxial 15 mm/22 mm connector complying with

ISO 5356-1

or ISO 5356-2.

Check compliance by application of the requirements of ISO 5356-1 or ISO 5356-2.

ff) Flow-direction-sensitive component connectors

Any flow-di
such a way

Check com
gg) Acces

If an acces
ISO 5356-2

NOTE T
Check com

hh) Monitg

If a port is
in ISO 5356

'ection-sensitive, operator-detachable component shall be designed so that it cannot be fitte
as to present a safety hazard to the patient.

bliance by inspection.
sory port

sory port is provided, it shall not be compatible with connectors specified in 1ISO 5356-
and shall be provided with a means to secure engagement and closure;

'his port is generally used for sampling of gases or for introduction of therapeutic aerosols.
pliance by inspection.
ring probe port

rovided for introduction of a monitoring probe, it shall'not be compatible with connectors spec
-1 or 1ISO 5356-2, and it shall be provided with atmeans to secure the probe in position and w

means to sg¢cure closure after removal of the probe.

Check com

bliance by inspection.

ii) Exhaust port connector

If provided
ISO 5356-1
NOTE )

Check com

56.10 Act

Addition:

and if conical, an exhaustsport connector shall be a 30 mm male connector complying

'he exhaust port is often located in the mask (see ISO 17510-2).

bliance by applieation of the requirements of ISO 5356-1.

uating parts of controls

d in

or

fied
th a

with

aa) Consistency-ofmovement

The manufacturer should ensure consistency regarding direction of movement of rotary controls of the

equipment.

18
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Addition:

56.101 Respiratory gas-conducting components (packaging and decontamination)

56.101.1 Sterilization

ISO 17510-1:2007(E)

If a claim is made in the accompanying documents that equipment or equipment parts are sterile, they shall
have been sterilized using an appropriate, validated method described in ISO 11135, ISO 11137, ISO 14937

ized before

or ISO 17665.

ChgrkTomptiance by mspectior:

56.101.2 Packaging systems

Non-sterile packaging systems shall be designed to maintain products that are intended to be steri

use|at their intended level of cleanliness and shall be designed to minimize the risk.of microbial coptamination.
Chgck compliance by inspection of the risk management file.

56.102 Humidifiers

Anyl heated humidifier shall comply with ISO 8185.

Chdgck compliance by application of the requirements of ISO 8185.

57

IEC

58

IEC

59
IEC
Anr

IEC

Mains parts, components and layout

60601-1:1988, Clause 57 applies.

Protective earthing — Terminals and connections

60601-1:1988, Clause 58 applies.

Construction and layout
60601-1:1988, Clause 59 applies.
exes

606041-1:1988, appendices apply, except as follows.

Add

ition:

Ann

exes AA to FF are added.

© 1SO 2007 — All rights reserved
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Annex AA
(informative)

Rationale

AA.1 Introduction

This annex
are familia
understand

Furthermore,

requiremen

Figure AA.
intended to|

provides rationale for the important requirements of this document and is intended for those
with the subject of this document but who have not participated in its development

who
| An

ng of the reasons for the main requirements is considered to be essential for its proper‘@pplication.

s will facilitate any revision of this document necessitated by those developments.

is a typical example of a series of component arrangements of the ISO.17510 series.
enhance comprehension of the combination of sleep apnoea breathing~therapy equipment

masks and ppplication accessories, as well as to clarify the scope of the parts of ISO,;17510 series.

2
1 7
4 5 6
/ /
Key
1 headgear
2 mask

3 connectini
4 patient co

element (optional)
nection port

5 breathing fube

6 gas outpu

port\connector

7 s|eep apnéea hrnafhing fhorap\ll P=YaT |ipmnnf with-orwithout humidifier

as clinical practice and technology change, it is believed that a rationale for\the pregent

It is
and

@ Scope of ISO 17510-2.
b Scope of ISO 17510-1.

NOTE The exhaust port can be located in the connecting element (3) or the mask (2).

Figure

20

AA.1 - Relationship of the components of sleep apnoea breathing therapy equipment
and masks and application accessories and the parts of ISO 17510
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The clauses in this annex have been so numbered to correspond to the clauses in this International Standard
to which they refer. The numbering is, therefore, not consecutive.

1 Scope

The field of application encompasses CPAP equipment, bi-level positive airway pressure equipment, and self-
adjusting positive airway pressure equipment intended for sleep apnoea breathing therapy. Sleep apnoea
breathing therapy equipment relies on both the design of the sleep apnoea breathing therapy equipment to
minimize risk of asphyX|a and the defence mechanlsm of the patient to respond to single fault conditions and

. Therefore
this part of ISO 17510 deals extensively with the performance standard for sleep apnoea breathng therapy
equjpment to ensure the delivery of the therapeutic pressure and prevent asphyxia.

Thig equipment can be used in hospitals, at home, in ships, in aircraft or in other transportsituations.

3.1] Applied part

Thel definition of “applied part” in this part of ISO 17510 is the basis for clafification of requirements for, and
measurement of, patient leakage current.

It cannot be excluded that antistatic tubing or other tubing which Should be considered as| electrically
confluctive can be used in the breathing gas pathway of equipment.

It is|not possible, however, to include any requirements in thissxdocument on leakage currents from|electrically-
opefated attachments, such as humidifiers and heating elements, which may be connected in the breathing
gas| pathway, because the types of such attachments™which will be used in clinical work with a type of
equjpment cannot be anticipated by a manufacturer qr, test house.

6.1| Marking on the outside of equipment or equipment parts

dd)|Label of the equipment or detachable parts

Thelindication for single patient use or multiple patient use shall be provided because sleep apnoga breathing
thergpy equipment is used in thessleep lab, by rental companies with many clients and healthcare facilities.
The| use of a breathing system filter is not intended to guarantee the prevention of cross contgmination. A
breathing system filter placed on the gas output port should be used to minimize the occurrence of cross
confamination via the breathing gas pathway.

6.8.R Instructions for use

d) |Cleaningydisinfection and sterilization of parts in contact with the patient

In drder to avoid any risks to the patlent resultlng from contamlnatron this part of 1ISO 17510 fequires the
mar

aa)

To ensure the therapeutic efficiency, the following parameters should be observed:

stability of the respiratory pressure should be adequate in all specified operating modes (e.g. with or

without humidification of breathing air) and operating ranges (e.g. adjustable pressure a
ranges);

sufficient delivery of breathing air in the specified operating modes and operating ranges;

© 1SO 2007 — All rights reserved
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transmitted via the breathing tube;

applica

adequate humidification system output in the specified operating modes and operating ranges,

ble.

10.102 Operation outside specified conditions

low operating noise level of the entire set up, e.g. noise emitted directly from the device as well as noise

if

IEC 60601-1:1988, 10.2, specifies a set of ambient conditions (temperature, relative humidity, barometric
pressure, power supply, etc.) under which equipment is required to comply with the requirements of the

Thoca caonditicona oannhy ta tha s iranoaantal ~an Al a _haosltheara inctit tion

This

document.
document i
typically wig

To meet all
one type (0
which there
market.

There was
outside the
ought to rer

There will n
posed by th

This part of
outside thog

i athin
o oC—COomatoTTsS uypu] to—tRe—eRvHoRReRtar—eoRaiHoRS—WRR—a—ReartRcare—HhStHtdtHoh-

includes equipment intended for home use and the environmental conditions in the home
er than those of a healthcare institution.

the likely extremes, even when considering only the most probable combinations of ,condition
ne design and construction) of equipment will undoubtedly lead to quite expensive’equipmen
is hardly any place in a market which has more constraints than that of the healthcare instity

h consensus that equipment ought not to cause a safety hazard to thé-patient or operator if |
environmental conditions specified in 10.2.1 of IEC 60601-1:1988, and'that all safety mechani
nain functional but the performance parameters could degrade below their specified values.

evertheless be a point where the degradation of performancé/eaches a level where the risks
e continued use of the equipment will outweigh its benefits:

ISO 17510 specifies a set of likely extreme conditionsdor a particular use, e.g. home-care, that
be specified in IEC 60601-1:1988, 10.2.1.

The manufT:turer is to declare how the performance of\the equipment is affected when subjected to on

these extre
If necessar
It is felt tha

particular s
control the

This approgch is consistent with-current product liability case law where any warning statement has tq

explained, i

19.101 P

Since equig

is cumulatie

parts of the

e conditions at a time, while maintaining.the other parameters within reasonable limits.
, certain critical combinations of extreme conditions could be specified.
t this information will enable the: user to make an appropriate selection of equipment to s

tuation or to take necessary-precautions to correct the conditions, e.g. install an air condition
oom temperature in extremely hot climates.

hdicating the potential consequences of not abiding by the warning.

atient leakage current

(butinot directly additive), it is important to measure all the patient leakage current of the apy
same type, concurrently. See also 3.1.

!

are

5 for
t for
tion

sed
5MSs

are

it a
rto

be

ment.might have multiple applied parts connected to the same patient and patient leakage cufrent

lied

26 Vibration and noise

Noise emissions are especially disturbing if the noise includes tonal components. Therefore,

recommended that the tonal components of noise be determined additionally (see e.g. DIN 45681).

t is

For undisturbed sleep, the World Health Organization recommends that the sound pressure level should not
exceed 30 dB(A). Manufacturers are encouraged to strive for lower sound pressure levels.

22
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43.101

1:2007(E)

Reports of fire caused by medical devices are unusual. However, when such fires occur in the environment of
a healthcare facility they can have tragic consequences.

The risk of a fire is fundamentally determined by the three elements which are necessary in order to start a

fire:

The]
to €
mat
the

occ
con

Min
liter
tem
othe
and

In G
duri

The]
dev
the

How
oro
atta
safd

In d
tem

The]
oxy!
that

ignitable material (fuel);

temperature equal to or above the minimum ignition temperature of the material or sparks

ith energy

dissipation equal to or above the minimum ignition energy of the materials;
an oxidant.

refore, following the basic safety concepts of IEC 60601-1, the objective in the design of the e
nsure that under both normal and single fault conditions and under the oxidiZing conditions t

spark energy does not exceed the material ignition energy level. Alternatively, contained i
Ir provided it is self-limiting so that no hazard is created, e.g. a_fuse or a resistor with
partment.

mum ignition temperatures for a large number of specific materials are well established i
hture, although normally only for ambient air and pure @xXygen environments. The minim
perature may be critically dependent upon the concentration, of oxidant present. If ignition temp
r materials or different oxygen concentrations are required, these can be determined using t
apparatus described in IEC 60079-4.

onsidering the ignitable materials, particular attention should be paid to materials that may
hg prolonged use, e.g., airborne particles of paper or cotton.

risk of fire directly caused by sparking, of electrical circuits is generally considered insignifican
ces, as a temperature rise resulting:ffom the power dissipation caused by a spark will not nor
gnition temperature of the solid materials generally used when following good design practice.

ever, if materials with a low.ignition temperature and a very low thermal capacity, e.g. cotton
rganic fibre accumulations,‘are present then it may not be possible to determine the surface tg
Ined during exposure to_spark energy, and specific tests, e.g. ignition tests, may be necessa
ty under these conditions.

ertain standardsycurrently in use, the requirements to minimize fire risk are based on
perature, electrical energy and oxidant concentration to absolute values.

temperature value is based on the minimum hotplate ignition temperature for fire retardant cq
pen which is given in the America NFPA publication 53 M as 310 °C. The assumption was the
300°C was an acceptable temperature limit in medical devices with oxygen enriched atmosph
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The origin of the electrical energy values that have been used is less clear and it would seem that, in the
absence of specific controlled tests, figures have been adopted from other published documents. However,
simple tests and detailed analysis of the known factors involved in causing an oxygen fire show that these
figures can be either overly restrictive or potentially hazardous, depending on the manner in which the power
can be dissipated and the proximity and type of any “fuel” present.

It is now generally accepted that there are no single or universally applicable ranges of temperature, energy
and concentration of oxidant which can ensure safety under all circumstances. Ultimately, electrical energy is
only significant with regard to its ability to raise the temperature of ignitable materials and this in turn depends
upon the particular configuration and the proximity of any ignitable materials.
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Under single fault conditions in a typical electrical circuit, the possible number of failure models is very high. In
this case, full assurance of safety may only be possible by the use of appropriate hazard and safety analysis
procedures, taking into consideration the three basic elements, i.e. material, temperature and oxidant.

An appropriate design might limit the electrical energy in the circuit to ensure that temperatures remain below
the minimum air ignition temperature under normal conditions and seal compartments or add forced
ventilation to ensure that the oxygen content does not exceed that of ambient air under a single fault condition.

Alternatively, it may be appropriate to limit the electrical energy to ensure temperatures below the minimum
ignition temperature for a pure oxygen environment, even under a single fault condition.

The particylar combination of material, oxidant and temperature, not a single value of any one ofjthese
variables, determines whether a fire will occur.

44.7 Cleaning, sterilization and disinfection

Any part of the gas pathways of sleep apnoea breathing therapy equipment and accessories that are| not
intended for single patient use should be provided with means to prevent cross contamination.

If the gas pathways cannot be cleaned and disinfected or cleaned and sterilized)and if the equipment is
intended to|be re-used by multiple patients, a breathing system filter placed in line with the gas output port|that
can only He removed with the use of a tool might be necessary to minimize the potential for cfoss
contaminatipn.

51.101 Maximum steady limiting pressure

Pressures pbove 20 cm H,O present the known risk of swallowing of air and subsequent regurgitation.

Laryngeal reflexes decrease drastically with increasing age.

Sleep apnoga therapy breathing gas pathways differ from most other breathing gas pathways in the design of
ry and expiratory breathing pathways such that they share a common conduit, namely|the
breathing tybe connecting the sleep apnoea: flow generator to the patient connection port. The breathing fube
contains arl admixture of fresh and expired- gases. This design has important consequences to the poteptial
for rebreathing of carbon dioxide and{thereby the inspired oxygen concentration. Therefore the design [and
configuratign of sleep apnoea breathing therapy equipment and its masks and accessories has a major impact
on the poteptial for rebreathing of'carbon dioxide and thereby the inspired oxygen concentration.

54.101 Lpaching of substances

The recomiendation-that the airway should be separated from control elements is intended to minimize the
risk of leaching of substances during malfunction of e.g. electronic parts, main parts.

Information|about the maximum working place concentration should be considered during risk assessment.

Annex BB Pressure accuracy in normal use test methods
Pressure stability is one of the key parameters that effects the efficiency of the sleep apnoea therapy.

Development of the sleep apnoea breathing therapy equipment design should ensure that pressure variations
are minimized.
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Annex BB
(normative)

* Pressure accuracy in normal use test methods

1 Static pressure stability measurement (long-term accuracy)

Key|
1-—
2 —

3 — standard resistance (see Figure 101)

o |

Chdck static pressure stability by:

d)

3
1 2 l]1
L

leep apnoea breathing therapy equipment
,9 m £ 0,15 m breathing tube

ressure meter
atient connection port

Figure BB.1 — Test set-up for static pressure accuracy in normal use

Set up the equipment according to the instructions for use and Figure BB.1 with the pres
10 hPa (10 cm H,0). Placethe standard resistance (see Figure BB.1) at the patient connectio

Using a pressure:measuring device, measure the pressure at least once per second at
connection port 6f-the breathing tube and record, each minute, the average pressure over eac|
interval of 1 min for a period of 8 h.

Calculate the most positive and most negative pressure difference (if applicable) with referendg
value en‘the sleep apnoea breathing therapy equipment.

Verify that the average measured static pressure is within the static pressure accuracy limit.

sure set to
h port.

the patient
h averaging

e to the set

BB.2 Dynamic pressure stability measurement (short-term accuracy)

Toc

a)

The

heck dynamic pressure stability:

Connect the patient connection port to a pressure meter and a pump that produces a sinusoidal cycle

with I:E = 1:1 according to Figure BB.2. Monitor and measure the flowrate and pressure using
and flowrate-measuring device at the patient connection port.

deadspace of the test lung should be less than the tidal volume used.
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All measurement uncertainty of the test apparatus used for these tests [specified in a.) and b.)] shall be
included in the calculation of the results, i.e. uncertainties are to be added to the differences measured.

b)
c)

d)

e)

f)

9)

Key

Set the

pressure to the minimum pressure setting.

Set lung parameters according to Figure BB.2.

For each cycle, calculate the most positive and negative pressure difference from the set value. Average
these results over a period of 5 min.

Record the pressure and flowrate waveforms. If necessary adjust settings until breath rate and stroke

volume

Record
dynam

Repea

match desired settings.

the dynamic high and low pressure measurements as peak to peak values. Subtract the'reco

c low pressure from the recorded dynamic high pressure.
steps c) to f) for the test values in Table BB.1.
4
3
1 2 \ 6
I
4
5

1 — sleep apipoea breathing therapy equipment

2-19m=(
3 — standard
4 — flow meté
5 — pressure
6 — pump th3
7 — patient ¢

26

,15 m breathing tube
resistance (see Figure 101)
r

meter

t produces a sinusoidal cycle
nnection port

Figure BB.2 — Test set-up for dynamic pressure accuracy in normal use

Table BB.1 — Parameters for testing

Parameter Fraction of the maximum adjustable pressure
pe P_. . Pmin+ . Pmin+ N Pmin+ P
min /s (Pmax B Pmin) /2 (Pmax B Pmin) 74 (Pmax B Pmin) max
/ 10, 15, and 20

(breaths/min)

"

(ml) 500

@  Rounded to the nearest whole integer.

ded
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Maximum flowrate test method

CC.1 Procedure

To ¢heck maximum flowrate

a) |set up sleep apnoea equipment with 1,9 m + 0,15 m breathing tubing,

b) |apply a pressure-measuring device and flowrate meter to the patient connection.port,
c) |apply an adjustable valve at the patient connection port,

d) |set the pressure to the minimum setting and open the adjustable valvé.until the actual measurgd pressure
is reduced by 1hPa+0,1hPa (1cmH,0+0,1cmH,0) below the pressure setting.| Read the
corresponding measured pressure and flowrate value,

e) |repeat step d) 10 times and record the average value of these 10 measurements,

f) |repeat step e) with pressures indicated in Table CC.1;

g) |record the results in Table CC.1.

Table CC.1 — Sleep apnoea breathing therapy equipment performance at set pressures

Test pressures

P+ P+ P+

Pmin : mln_ . mln_ mln_ Pma
/s (Pmax Pmin) 72 (Pmax Pmin) 7a (Pmax Pmin)
Measured
pressure at the
patient
connection port
(hPa)

Average(flow at
the patient
connection port
(//min)
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