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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-g
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vernmentat, in_fiaison with 150, also take part in the work. 150U collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart 2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting. -Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a.vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

P was prepared by Technical Committee ISO/TC 121, Anaesthetic and respiratory equipni
ee SC 3, Lung ventilators and related equipment.

0 edition cancels and replaces the first edition (ISO-17510-2:2003) which has been techni

consists of the following parts, under the generaljtitle Sleep apnoea breathing therapy:
Sleep apnoea breathing therapy equipmeént

Masks and application accessories
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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 during use of this equipment.

ISOl17510—2 is a Particular Standard based on IEC 60601-1:1988, including Amendmentsh (1[991) and 2
(1995), hereafter referred to as the General Standard. The General Standard is the basig,'document for the
safgty of all medical electrical equipment used by or under the supervision of qualified“persgnnel in the
gengral medical and patient environment; it also contains certain requirements for reliable”operatign to ensure
safgty.

Thel General Standard has associated Collateral Standards and Particular Standards. The¢ Collateral
Stamdards include requirements for specific technologies and/or hazards and.apply to all applicable equipment,
such as medical electrical systems, EMC, radiation protection in diagnostic' X-ray equipment, sqftware, etc.
The| Particular Standards apply to specific equipment types, such as:medical electron accelerators, high
frequency surgical equipment, hospital beds, etc.

NOTE Definitions of Collateral Standard and Particular Standard\can be found in IEC 60601-1:1988, [1.5 and A.2,
respectively.

Thrpughout this document, text for which a rationale is previded in Annex A is indicated by an astefisk (*).
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Sleep apnoea breathing therapy —

Part 2:
Masks and application accessories

1

Thig

breathing therapy equipment to the patient. It specifies requirements for masks and accessories, in

con
ther
maq

Sleg¢p apnoea breathing therapy equipment is covered by ISO 17510-1. See Figure A.1 for typical

the

Thig

2
The)
refe]

doc

ISO
Eng

ISO
ISO
ISO

ISO
wei

Scope

part of ISO 17510 applies to masks, their fixing and to the accessories used te connect a sl
hecting element, that are required to connect the patient connection'port of sleep apnoe
Apy equipment to a patient, and are used for the application of sleep apnoea breathing therapy
ks, exhaust ports and headgear.

wo parts of ISO 17510.

part of ISO 17510 does not cover oral appliances.

Normative references

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

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

4135:2001, Anaesthetic and respiratory equipment — Vocabulary
4871, Acoustics~ Declaration and verification of noise emission values of machinery and equ
5356-1, Anaesthetic and respiratory equipment — Conical connectors — Part 1: Cones and sd

535652, Anaesthetic and respiratory equipment — Conical connectors — Part 2: Scrg
yht-bearing connectors

bep apnoea
cluding any
8 breathing
, €.g. nasal

elements of

For dated
referenced

pressure —

ipment
ckets

w-threaded

ISO

10993 (all parts), Biological evaluation of medical devices

ISO 14937, Sterilization of health care products — General requirements for characterization of a sterilizing
agent and the development, validation and routine control of a sterilization process for medical devices

ISO

14971:2007, Medical devices — Application of risk management to medical devices

ISO 15223-1:2007, Medical devices — Symbols to be used with medical device labels, labelling and
information to be supplied — Part 1: General requirements

ISO 17510-1:2007, Sleep apnoea breathing therapy — Part 1: Sleep apnoea breathing therapy equipment
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ISO 17664:2004, Sterilization of medical devices — Information to be provided by the manufacturer for the
processing of resterilizable medical devices

ISO 23328-1, Breathing system filters for anaesthetic and respiratory use — Part 1: Salt test method to
assess filtration performance

ISO 23328-2, Breathing system filters for anaesthetic and respiratory use — Part 2: Non-filtration aspects

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

IEC 60601-
standard: §

IEC 61672-

3 Terms and definitions

For the punposes of this document, the terms and definitions given in ISO 4135,1S0O 17510-1, ISO 17

ISO 23328

NOTE
Annex K.

i

3.1
anti-asphy
valve used
equipment
apnoea bre

3.2
exhaust flg
flow from th
face

NOTE1 1
the anti-asph

NOTE2 1

3.3
headgear
part that is

3.4

1-1:2000, Medical electrical equipment — Part 1-1: General requirements for safety — Colla
afety requirements for medical electrical systems

1, Electroacoustics — Sound level meters — Part 1: Specifications

P, IEC 60601-1, IEC 60601-1-1 and the following apply.

or convenience, an alphabetized list of the sources of all defined terms used in this document is give

Kia valve

on a naso-oral mask, which is open to atmosphére when the sleep apnoea breathing the
s not providing adequate pressure at the mask-and that is closed to atmosphere when the s
bthing therapy equipment is providing adequate-pressure at the mask

w
e mask or application accessories tor atmosphere other than the leak due to improper seal to

[he exhaust flow can pass threugh openings in the mask, the connecting element and the mask, or thr
yxia valve.

[he exhaust flow discharges exhaled gases to atmosphere to reduce rebreathing of CO,.

Ised to fix\the mask to the patient

eral

564,

bN in

apy
eep

the

bugh

mask

part which provides the interface between the patient and the patient connection port

NOTE

3.5
multi-patie

According to their application, masks are divided into: nasal masks, oral masks or nasal-oral masks.

nt re-use

capable of being re-used multiple times on multiple patients

3.6

oral appliance
device intended to maintain the oral airway by mechanical means and which achieves its purpose
independently of sleep apnoea breathing therapy equipment
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3.7

ISO 17510

* patient connection port

port

3.8

where the breathing gas pathway connects to the mask

single-patient reuse
capable of being used multiple times on the same patient

4

Information to be supplied by the manufacturer

-2:2007(E)

NOT
othg

4.1
sha

)

E Annex H contains a guide to assist the reader in locating the marking and labelling requirements| contained in

r clauses of this part of ISO 17510.

The label of the packaging, marking on the mask or accessory, and/or the accompanying
| contain the following information:

the name or trade name and address of the manufacturer and the name ‘and address of
responsible or of the authorized representative of the manufacturer or importer;

the identity and intended purpose of the mask and any application accessories;

* the pressure-flow curve of the exhaust flow throughout the~Working pressure range as dg
Annex B;

the rated pressure range of the mask including any coririecting element;

if re-usable:

— the information specified in ISO 17664:2004, 3.9, if sterilizable;

— a warning that frequency of cleaning,” methods of cleaning or the use of cleaning agents
those specified in the accompanying documents, or exceeding the number of processing
have an adverse effect on thé materials used or performance;

any special storage and/or handling conditions;

any special operating instructions;

any special warnings and/or precautions to be taken;

information_nécessary for correct assembly of the components if the packaging contains mo|
component;

documents

the person

termined in

other than
cycles can

re than one

informyation to enable the user (prescriber) to inform the patient of any potential contra-indicatiopns and any

precautions that might need to be taken;

a warning statement to the effect that occlusion of any exhaust port should be prevented;

* the resistance, derived from pressure drop, between mask and the patient connecting port
of 50 I/min and 100 I/min, as determined in Annex C;

information about the means provided to minimize the risk of rebreathing (see 5.3);
a statement on proper disposal at end of life for the mask or accessory;

* the inspiratory and expiratory resistance of the mask in combination with the anti-asphyxia
to atmosphere, as determined in Annex E;

© 1SO 2007 — All rights reserved
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ying

ying

any

the
nger
gen
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N or

or
5 of

p) expected service life of any masks and accessories;

q) the details of any further treatment or handling needed before the mask or accessory can be used;

r) the information needed to verify whether the mask or accessory is properly installed and can operate
correctly and safely, plus details of the nature and frequency of the maintenance and calibration needed
to ensure that it operates properly and safely at all times;

s) information about the nature and frequency of regular and preventative maintenance of the mask or
accessory, including information about the replacement of consumable components of the device during
the intended life of the mask or accessory.

Check compliance by inspection of the accompanying documents.

4.2 If apgropriate, the label of the packaging, marking on the mask or accessory, and/or the accompan

documents [shall contain the following information:

a) a serial number (or symbol 5.16 from ISO 15223-1:2007), or lot identifying number\or batch identif]
numbef (or symbol 5.14 from ISO 15223-1:2007);

b) an indication (or symbol 5.12 from 1SO 15223-1:2007) of the latest date.by“which the mask and
applicgtion accessories can be used safely, expressed as the year and maonth;

c) a statement to the effect that combination with other medical devices’ can alter the performance of]
mask, le.g. in combination with a humidifier for medical use, nebulizer, heat and moisture excha
(HME) ] filters, bi-level positive airway pressure equipment, self-adjusting equipment, or additional oxy
supply jor any exhaust port;

d) symbols 5.20 to 5.24 from ISO 15223-1:2007, if the package is sterile;

e) instruclions necessary in the event of damage to the sterile packaging and details of appropriate meth
of restgrilization.

Check compliance by inspection of the accompanying documents.

5 Constgruction requirements

5.1 Mask connectors

Mask conngctors, if conical/shall be 15 mm or 22 mm size male connectors conforming to 1ISO 5356-

ISO 5356-2

Non-conica] mask<.connectors shall not engage with conical connectors conforming to 1SO 5356-1

ISO 5356-2, unless they comply with the engagement, disengagement and leakage requirements

ISO 5356-1|or1SO 5356-2.

Check compliance by inspection and functional testing.

5.2 Biocompatibility

Parts and/or materials that are intended to be in contact with the patient or patient gas pathway under normal
use shall comply with the ISO 10993 series. For nasal accessories intended to be inserted into the nares or
parts of masks intended to be inserted into the mouth, the external materials of the nasal inserts or of the
parts of the masks shall be evaluated as mucosal membrane contact. Additionally, for parts or materials not
intended to be inserted into nares or mouth, the gas pathway materials shall be evaluated as externally
communicating with tissue. For mask materials, including headgear, intended to contact the patient's head,
the materials shall be evaluated as skin contacting.

© 1SO 2007 — All rights reserved
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All materials shall be considered as for permanent duration contact as categorized in ISO 10993.

NOTE Permanent duration contact is required because sleep apnoea breathing therapy equipment and accessories
have cumulative usage that is greater than 30 days.

Latex shall not be used in the mask and accessories.

Check compliance by application of the ISO 10993 series.

5.3 * Protection against rebreathing

Medns shall be provided 1o minimize the risk of rebreathing during normal condifion and single Taul condition.
Under normal condition, the relative CO, increase shall not exceed 20 % when tested at the minimum rated,
5 hRa (5 cm H,0), and 10 hPa (10 cm H,O) pressure.

Under single fault condition, the relative CO, increase shall not exceed 60 %.

Chgck compliance by the tests described in Annex F.

5.4| Cleaning, disinfection and sterilization

Thel mask and any accessories, whether for single-patient reuse ordmulti-patient re-use, shall be gesigned so
that|contaminant-trapping features are minimized and can be easily ¢leaned by the operator.

Thel mask and any accessories and their parts intended for, multi-patient re-use shall be so congtructed that
they can be cleaned and disinfected or cleaned and sterilized.

Pro
nun

Pro
acc
labg

Non
befq

Chs
maq
of i

5.5
Med

to fl
501

Cessing or (re)processing methods for cleaning and disinfection of a mask shall consist of pe
ber of cleaning or cleaning and disinfection cycles that represents the expected lifetime of the

cessing or (re)processing instructions disclosed in the instructions for use for the mag
pssories and their parts shall comply with ISO 17664 and I1SO 14937. The mask and any
lled sterile shall have been sterilized.using an appropriate, validated method as described in IS

-sterile device packaging systems shall be designed to maintain products that are intended to
re use at their intended levelof cleanliness and shall be designed to minimize the risk of conta

k and any accessories~and their parts comply with their specifications after re-processing an
structions for use;

* Breathing during single fault condition

pw-Shall not exceed 10 hPa (10 cm H,0) per I/s (measured at the patient connection port) at
min.

forming the
mask.

k and any
accessories
O 14937.

be sterilized
mination.

ck compliance by review. of the validation of the processing methods, including the verification that the

l inspection

ns shall be provided to limit inspiratory and expiratory resistance in single fault condition. The resistance

flowrates of

If an anti-asphyxia valve is provided, the open-to-atmosphere pressure shall be less than the minimum rated
pressure of the mask. The open-to-atmosphere and closed-to-atmosphere pressures shall be disclosed in the
instructions for use.

Check compliance by using the tests described in Annexes D and E.

5.6

Breathing system filter

Any breathing system filter shall comply with ISO 23328-1 and ISO 23328-2.

Check compliance by application of the requirements of ISO 23328-1 and ISO 23328-2.
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6 Vibration and noise

The A-weighted sound power level caused by the mask and any accessories shall be measured and disclosed
in the instructions for use in accordance with ISO 4871 and ISO 3744 using engineering-method grade 2. The
A-weighted sound pressure level in accordance with ISO 4871 and ISO 3744 at a distance of 1 m shall also
be disclosed in the instructions for use.

NOTE Care is required in the test set-up to ensure that the sound measurement of the mask and any accessories is
not interfered with by the noise emitted by the breathing tube or the equipment.

Check compliance by the tests in Annex G.

6 © 1SO 2007 — All rights reserved
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Annex A
(informative)

Rationale

A.1 Introduction

Thig Annex provides rationale for the important requirements of this document and is intended\fo

those who

are | familiar with the subject of this document but who have not participated in itsdevelppment. An

understanding of the reasons for the main requirements is considered to be essential forts proper
Furthermore, as clinical practice and technology change, it is believed that a ratignale for
reqlirements will facilitate any revision of this document necessitated by those developments.

re A.1is a typical example of a series of component arrangements of the ISO*17510 series. It
hhance comprehension of the combination of sleep apnoea breathingtherapy equipment ar
application accessories, as well as to clarify the scope of the parts of SO 17510 series.

Figu
toe
and

The)
to W

clauses in this annex have been so numbered to correspond tothe clauses in this Internationg
hich they refer. The numbering is, therefore, not consecutives

A.2 General

Sle¢p apnoea breathing therapy equipment is usually combined with a mask and application ac
diffgrent manufacturers. Whereas most sleep apnoea breathing therapy equipment is pressure-a
the |patient connection port, all connected accessories and masks are outside the area where
conjrolled. Therefore, these masks have direct impact on the therapeutic pressure received by the
impprtant mechanism whereby sleep.-apnoea breathing therapy equipment benefits the pa3
increasing cross-sectional area of thé pharynx and decreasing the collapsibility of the upper ai
apnpea breathing therapy equipment .is intended to deliver a therapeutic pressure to the patient &
magks and/or application accessories.

The)
on

resistance of masks and-accessories connected to sleep apnoea breathing therapy equipms

fespiratory flowrate.-High inspiratory peak flows, in particular, can cause a substantial prg
between the patient connéection port and the patient’s airway. Consequently, the patient does not
required therapeutic-pressure, the probability of obstructive apnoea is increased, and the therapeu
is npt achieved. €urthermore, the sleep apnoea breathing therapy equipment rely on both the d
slegp apnoea-breathing therapy equipment to minimize risk of asphyxia and the defence mechg
patignt to respond to single fault conditions and arouse the patient from sleep, thereby allowing th
rempve themselves from potential harm. Therefore, this International Standard deals extensive
performance standard for sleep apnoea breathing therapy equipment to ensure the delivery of the
pregsure and prevent asphyxia.

The requirements and the test method stated serve to provide guidance to users and oper

application.
he present

s intended
d masks

| Standard

tessories of
djustable at
pressure is
patient. An
tient is by
'way. Sleep
y means of

nt depends
ssure drop
receive the
tic objective
bsign of the
nism of the
e patient to
ely with the
therapeutic

ators when

selecting appropriate sleep apnoea breathing therapy equipment, masks, accessories and the combination

thereof, and to ensure compatibility of the masks and accessories with sleep apnoea breath
equipment.
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A
\J
A
\J

Key

headgefpr
mask
connecfing element (optional)
patient gonnection port
breathirlg tube

gas output port connector

N O OB~ ON -~

sleep apnoea breathing therapy equipment with or without humidifier

a Scope ¢f ISO 17510-2.
b Scope gf ISO 17510-1.

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

Figure A.1 — Relationship of the components of sleep apnoea breathing therapy equipment
and masks and application' accessories and the parts of ISO 17510
3.7
The patienf| connection port of the“sleep apnoea breathing therapy equipment breathing gas pathway ig the
port to whi|ch a patient interface” (e.g. mask and/or application accessories) or test apparatus carl be
connected.

41 ¢)

The exhaudt flow_ comprises flow through all orifices in the mask and accessories (including the exhaust pgrt).

Exhaust flowCand the derived pressure-flow curve are important characteristics of the mask which assis{ the
clinician in assessing the compatibitity of the mask with—other_equipment.The retationship between the
pressure provided to the patient and the exhaust flow is measured and included in the labelling.

The settings chosen for the test were selected to be consistent with ISO 17510-1:2007, Table CC.1.
41 )
The total resistance to flow in sleep apnoea breathing therapy equipment and masks and application

accessories comprises the resistance up to the patient connection port, plus the resistance of the mask and
application accessories from the patient connection port to the patient.

8 © 1SO 2007 — All rights reserved
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The resistance up to the patient connection port is addressed in equipment design in 1SO 17510-1. The
resistance of the mask and application accessories from the patient connection port to the patient is an
important characteristic that assists the clinician in assessing the compatibility of the mask and application
accessories with other equipment.

The resistance of the mask and application accessories changes with the flow, and this relationship depends
on the design. Therefore, a single measurement point is not adequate. The resistance is measured at two
typical flows at the patient connection port (50 I/min and 100 I/min).

The pressure drop is provided, rather than the calculated resistance. Pressure drop is more useful to the user
(prescriber).

Specifying the resistance to flow of the mask and application accessories allows the clinician to specify
conjpatible sleep apnoea breathing therapy equipment.

41] o)

Specifying the inspiratory resistance of the anti-asphyxia valve of the mask at g very low flowrate allows the
clinician to specify compatible sleep apnoea breathing therapy equipment-so ‘that the valve closes when
neefled. See also Annex E.

Specifying the expiratory resistance of the anti-asphyxia valve of theymask allows the cliniciap to specify
compatible sleep apnoea breathing therapy equipment so that the valve closes when needed. See also
Annex E.

5.3

Magks and other patient interfaces intended for use with*sleep apnoea breathing therapy equipnent without
an active exhalation valve incorporate exhaust portssThe function of the exhaust ports is to allow| for passive
remjoval of exhaled gases to minimize rebreathings.

A cijitical issue to be considered is whether the:machine-patient flow through the exhaust port has feduced the
resiflual exhaled CO, to acceptable levels;

Mosgt sleep apnoea breathing therapy equipment is equipped with a single-conduit breathing gas ppthway with
a dbial-purpose, inspiratory/expiratory function and an exhaust port. The issue of CO, rebreathing will be a
fungtion of several variables, such as:

— |the type of the breathing attachment — face mask, nasal mask, full face mask or nasal pillows

— |the size and logation of the exhaust ports;

— |the averagéflowrate at the minimum CPAP pressure;

NOTE_\.The average flowrate is measured in ISO 17510-1:2007, Annex CC and recorded in Table|CC.1, which
allews{the clinician to assess the potential for rebreathing.

— the duration of the patient's exhalation.

There is the potential for clinically significant CO, rebreathing if the exhaust ports are not designed and
located appropriately. Therefore the design and configuration of sleep apnoea breathing therapy equipment
and its masks and accessories has a major impact on the potential for rebreathing of carbon dioxide and
thereby the inspired oxygen concentration.

The maximum recommended time-weighted average for inspired CO, in industry is 1 %. An inspired CO,
fraction of 1 % would add 1 013,25 Pa (7,6 torr) the test model in Annex F and would result in the test end-
tidal CO, value of 1 013,25 Pa (7,6 torr) + 5 066,25 Pa (38 torr) or 6 079,5 Pa (45,6 torr). This represents a
20 % increase in the CO, level. Based on this, the committee chose a 20 % increase in the CO, level normal
condition limit. Similarly, the 60 % increase in the CO, level single fault condition limit represents a time-
weighted average for inspired CO, of 3 %.

© 1SO 2007 — All rights reserved 9
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5.5

For patient safety when the sleep apnoea breathing therapy equipment ceases to provide flow, the mask,
complete with specified application accessories, is required to have the following features.

— To control rebreathing at an acceptable level by allowing adequate flushing of CO, when only patient-
generated flow is passing through the mask. See also 5.3.

— To limit the inspiratory and expiratory resistance to an acceptable level.

One meth of Qr\hun\nnn the above rorunrnmoni‘ is to nrn\lmla an _anti anh\IV|a \lal\ln n narallnl with, the

exhaust poft. To ensure that the functlonlng of this valve does not impair the functlon of the mask’dyring
normal congition it is required to have the following features:

— closing| pressure: the anti-asphyxia valve is required to close to atmosphere at an appropriate pressurg, to
ensure|that therapy is provided to the patient;

— opening pressure: the anti-asphyxia valve is required to open at an appropriate pressure, to ensure [that
the patjent is provided with a safe inspiratory and expiratory resistance and a §afe level of re-breathing,
when therapy is not provided;

— protectjon against opening in normal use: to ensure that therapy isprovided to the patient, the anti-
asphyxia valve is intended to remain closed while the sleep apneea“breathing therapy equipment is
operating.

10 © IS0 2007 — All rights reserved
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Annex B
(normative)

Exhaust flow test procedure

B.1 Introduction

Thel objective of this test is to determine the relationship between the pressure provided to the patlent and the
exhaust flow, which is measured.

Key|

mask or accessory under test
patient connection port

flow source

pressure meter

a b~ WO N =

low meter

[V

Exhaust flow.
b |Flow.

Figure B.1 — Test set-up for exhaust flow testing

© 1SO 2007 — All rights reserved 11


https://standardsiso.com/api/?name=9749ddc63d99053778f67e7867006529

ISO 17510-2:2007(E)

B.2 Procedure

Carry out testing as follows.

a)

b)

c)

d)

12

Set up

the mask or accessory and test apparatus as shown in Figure B.1.

To measure exhaust flow only, ensure that the test apparatus satisfies the following requirements:

measurement (e.g. position the flow meter at the connection port);

exclude flow source (3) (flow between the flow generator and patient connection port) from the

— P

th

ition the sensor flow meter (5) at the patient connection port (2);

exglude flow source (3) (at patient interface) by sealing the patient interface of the mask. Ensure

patient interface is sealed.

To measure the pressure provided to the patient, ensure that the pressure sensor measures the pres

directly

Adjust
flowrat

Repea
pressu

adjacent to the patient’'s nose/mouth.

the flowrate to achieve the minimum pressure in the rated pressure~range, and measure
b at this point.

Steps b) to d) for pressures (rounded to the next whole integer) of V4, %5, % and maxin
e of the rated pressure range.

that

sure

the

num
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Annex C
(normative)

Resistance to flow (pressure drop)

Introduction

The)
flow

Key|

D B W N -

rates of 50 I/min and 100 I/min.

2 b
- 1 3
4 5 6

mask or accessory under test
patient connection port

flow source

pressure meter 2

pressure meter 1

flow meter

Flow to atmosphere.
Exhaust flow.
Flow.

Figure C.1 — Test set-up for resistance to flow (pressure drop)
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C.2 Procedure
Carry out testing as follows.

a) Set up the mask or accessory (1) and apparatus as shown in Figure C.1. If required, leave the patient
interface open to the atmosphere to achieve the specified flowrates.

b) The first point of pressure measurement is at the patient connection port. The second point of pressure
measurement is directly adjacent to the patient’'s nose/mouth, to measure the pressure provided to the
patient.

c) Adjust|the flowrate to 50 I/min, and measure the pressure drop (pressure metre 1 minus présgure
metre 2) in hPa (cm H,0).

d) Repealsteps b) and c) at 100 I/min flowrate.

14 © 1SO 2007 — All rights reserved
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Annex D
(normative)

Anti-asphyxia valve pressure testing

D.1 Introduction

Thel objective of these tests is to:
— |determine the pressure at which the anti-asphyxia valve is in the open-to-atmosphere)state;
— | determine the pressure at which the anti-asphyxia valve is in the closed-to-atmosphere state.

These tests assess the safety means of limiting breathing resistance and te, prevent excessive [rebreathing
whgn the sleep apnoea breathing therapy equipment has insufficient flow.

The| pressure at which the anti-asphyxia valve is open-to-atmosphefte ‘shall be below the minjmum rated
pregsure of the sleep apnoea breathing therapy equipment.

NOTE If the pressure at which the anti-asphyxia valve is open-to-atmosphere is not below the mipimum rated
pressure of the sleep apnoea breathing therapy equipment, the anti~asphyxia valve will not function.
D.2 Opening pressure

Carfy out opening testing as follows.

a) |Set up the test to generate flow through the breathing gas pathway as indicated in Figure D.1|and ensure
that the anti-asphyxia valve is closed'to the atmosphere.

b) |Slowly decrease the flow from-the flow source until the anti-asphyxia valve activates and starts to open to
the atmosphere.

c) |Record the mask pressure at the point where the anti-asphyxia valve starts to open to the atmpsphere.

© 1SO 2007 — All rights reserved 15
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Key
1 anti-asg
2  patient
3 flow soy
4  pressur
5 flow me]
a  Anti-asy
b Flow.
Figu
D.3 Clos|
Carry out cl
a) Setup
the ant
b) Slowly
closes
c) Recorg
16

RN
w

hyxia valve under test
Connection port

rce

e meter

fer

hyxia valve flow.

e D.1 — Determination of the opening and closing pressure of the anti-asphyxia valve

ing pressure
psing testing as follows.

the test to generate flow through the breathing gas pathway as indicated in Figure D.1 and as
-asphyxia valve (1) is open t6:the atmosphere.

increase the flow from.the-flow source (3) until the anti-asphyxia valve deactivates and complg
to atmosphere.

the mask pressure at the point where the anti-asphyxia valve closes completely.

pure

tely
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Annex E
(normative)

Breathing during single fault condition — Determination
of the inspiratory and expiratory resistance

E.1

The
singd

Key

o B WN -

-

Introduction

objective of this test is to determine the inspiratory and expiratory resistance at a flow| 6f 50
e fault condition, e.g., when the anti-asphyxia valve is activated (open to the atmosphere).

patient connection port
anti-asphyxia valve under test
dummy head with airway

flow source

pressure meter

flow meter

Anti-asphyxia valve-flow.
Expiratory flow;
Inspiratory-flow.

igure E.1 — Determination of the inspiratory and expiratory resistance of the anti-asphy

I/min in the

Kia valve
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E.2 Procedure
Carry out testing as follows.

a) Connect a variable pressure source capable of generating subatmospheric pressures to the flowrate-
measurement device.

b) Connect the flowrate-measurement device to a dummy head with an artificial airway or other suitable
fixture that will seal the mask.

c) Connectthe pressure meter to the mask

d) Occlude the patient connection port on the mask or any other known flow path in the mask thab is| not
normally open during operation (such as pressure ports).

e) Leave ppen any normally open-air paths.
f)  Set thg variable flow source to —50 I/min.
g) Read the inspiratory pressure at the pressure meter.
h) Set the variable flow source to +50 I/min.

i) Read the expiratory pressure at the pressure meter.

18 © 1SO 2007 — All rights reserved
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Annex F
(normative)

CO; rebreathing

F.1 Introduction

The] objective of the CO, rebreathing test is to test the effectiveness of masks or other patient interfaces
intended for sleep apnoea breathing therapy with respect to the possibility of rebreathing carbon dipxide (CO,).

Magks and other patient interfaces intended for use with positive airway pressure equipment without an active
exhalation valve incorporate an exhaust port. The function of the exhaust port is te_allow for passjve removal
of exhaled CO, to minimize rebreathing. There is the potential for clinically significant CO, rebregthing if the
exhgaust port is not designed and located appropriately. Since the exhaust port location can affect febreathing,
measuring only exhaust port pressure/flow characteristics might not be \sufficient to ensure|acceptable

performance. This test measures CO, directly during simulated breathing‘that allows masks and qther patient
inteffaces to be compared with respect to rebreathing in both normal condition and single fault congition.

F.2 Test Procedure

Carfy out testing as follows.

a) |Assemble components as shown in Figure F.1,

NOTE 1 In the initial setup, the mask is not attached to the simulated patient head.

NOTE 2  The simulated patient head has-approximately 30 ml of internal volume between the gas sampling port and
the mose/mouth to simulate a patient airway.

b) |Set breathing simulator parameters:
1) tidal Volume =0,51;

2) rate = 15 breaths/min;

3) LE ratio’=-1:2;

4) sinusoidal waveform.

c) |Gonnect the CO, monitor to the gas sampling port via gas sampling line.

d) Connect the source of gas containing greater than 99 % CO, via a flow meter into the lung simulator.
Ensure a constant flowrate.

e) Start the lung and breathing simulator and slowly increase gas flow until the end-expiratory peak CO,
reading is approximately a volume fraction of 5 %. Allow sufficient time for simulation to equilibrate and
reading to stabilize.

NOTE A volume fraction of 5 % simulates normal metabolic CO, production.
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Key

flow soyrce

1,9 m £(0,15 m breathing tube
mask and, if applicable, connecting element
simulatId patient head

CO, mqpnitor

dead sgace of 140 ml + 5 ml

test Iunr simulator (driving ventilator + breathing simulator)

CO, co

0 N O O~ WN -

stant flow source

NOTE 1 A lung chamber volume of approximately 101, with apactive mixing fan, is recommended to ensure
satisfactory rpixing.

NOTE 2  Adapted from reference [3].

Figure F.1 — Apparatus for CO, rebreathing testing

f)  Record the end-expiratory CO, concentration.

NOTE A time greater than three times:time constant (i.e. three times the ratio of the volume of the lung chamber and
the simulated alveolar ventilation) is sufficient.

g) Securd the test mask to-head, simulating normal use. Verify that the mask is completely sealed to face
portion|of simulated patient head, with no unintentional leaks.

h) Set thg pressure-source to generate the minimum rated pressure of the mask including any connedgting
element.

i) Allow qufficient time for the simulation to equilibrate and CO, reading to stabilize. Then record the ¢nd-
expiratary-CQ, concentration

j)  Calculate the relative CO, increase by computing the percentage difference between the final and initial
end-expiratory CO, concentrations, i.e. 100 times [the value in i) minus the value in f)] divided by the
value in f).

k) Set the pressure source to generate a pressure of approximately 5 hPa (5 cm H,0).

I) Repeat steps e) toj).

m) Set the pressure source to generate a pressure of approximately 10 hPa (10 cm H,0).

n) Repeat steps e) toj).
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o) Simulate the following single fault conditions, one at a time.
— blockage of the breathing tube (simulated by occluding the patient connector port);

— failure of the equipment to generate flow (simulated by connecting one end of the breathing tube to
the patient connector port with other end open to atmosphere).

p) Repeat steps e)to).
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Annex G
(normative)

Vibration and noise

Carry out testing as follows.

a)

b)
c)

d)

f)

9)

22

Seal tt
reflecti

Fit the

If a hur
Acoust
that th

measu

NOTE
noise ¢

Set the

Using

specifigd in IEC 61672-1, measure the sound pressure levels at 10 positions in a hemisphere wi

radius

Calculs
ISO 37

Calculs

Ensure
during

patentinterface of themaskoraccessoryand prace the mmaskanmdamyaccessory o theso
ng plane.

breathing tubes and equipment provided or recommended by the manufacturer.

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

cally insulate the breathing tubes and equipment by a suitable means out'of the testing are
e noise caused by the breathing tube and the gas flow does not (interfere with the sd

'ement of the mask and any accessory.

The insulation is intended to ensure that the noise emitted by the breathing tube or the equipment o
bnducted by the airflow is not interfering with the sound measurement/of the mask or accessory.

equipment to achieve a continuous pressure of 10 hPa (18:cm H,0) at the patient connection
he microphone of the sound level meter complying-with the requirements of type 1 instrum
bf 1 m to the geometric centre of the mask and any accessories as specified in ISO 3744:1994

te the A-weighted sound pressure levelbaveraged over the measurement surface accor
14:1994, 8.1.

te the A-weighted sound power level according ISO 3744:1994, 8.6.

that the A-weighted backgreund level of extraneous noise is at least 6 dB below that meas
he test.

und-

h SO
und

I the

port.
ents
th a
7.2.

ding

ired

Take nmpeasurements using@hgfrequency-weighting characteristic A and the time-weighting characterjistic

F on th

e sound level meterin a free field over a reflecting plane as specified in ISO 3744.
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