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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preecedures—tsed—to—developth CHERE—S ptended—for-tts—further—-maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria meeded for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2. www.iso.org/directives

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

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

For an explanation on the voluntary nature of standards, the meaning of ISO specifi¢ terms and
expressions related to conformity assessment, as well as itiformation about ISO's adherencq to the WTO
pringiples in the Technical Barriers to Trade (TBT) seé‘the following URL: Foreword - Supplementary
inforjmation

This| document was prepared by Technical \€emmittee ISO/TC 121, Anaesthetic and| respiratory
equipment, Subcommittee SC 3, Lung ventilatexs and related equipment.
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Introduction

This document specifies requirements for so called “cold bubble-through or cold pass-over” respiratory
tract PASSIVE HUMIDIFIERS intended for use on PATIENTS in home care and in healthcare facilities.
PASSIVE HUMIDIFIERS are used to raise the water content of gases delivered to PATIENTS. Gases available
for medical use do not contain sufficient moisture and can damage or irritate the respiratory tract or
desiccate secretions of PATIENTS whose upper airways have been bypassed. Inadequate humidity at the
PATIENT-CONNECTION PORT can cause drying of the upper airway, or desiccation of tracheo-bronchial
secretions in the tracheal or tracheostomy tube, which can cause narrowing or even obstruction of the

airwayl[1][2]D,

PASSIVE HUMIDIFIERS rely on moisture being transferred from a LIQUID RESERVOIR to the gas,at)foom

temperatur¢, without heating of either the HUMIDIFICATION CHAMBER or BREATHING TUBES, to\increase

the water content of gases delivered to PATIENTS. Hence, such respiratory tract PASSIVE.HUMIDIFIERS
have a low¢r mg/1 output than active humidifiers. Refer to ISO 80601-2-74 for BASIC”SAFETY and

ESSENTIAL HERFORMANCE of active humidifiers.

Since the s3fe use of a PASSIVE HUMIDIFIER depends on the interaction of the)PASSIVE HUMID|FIER

with its ACQESSORIES, this document sets total system performance requiretiénts up to the PAT|ENT-

CONNECTION PORT. These requirements are applicable to ACCESSORIES such a5, BREATHING TUBES.

This documient also constitutes a major technical revision of a portion“of ISO 8185:2007[3], whjch it

replaces in fombination with ISO 80601-2-74. The most significant‘changes relative to ISO 8185:2007

for PASSIVE HUMIDIFIERS are the following modifications:

— extendipgthe scopetoinclude the PASSIVE HUMIDIFIER andits ACCESSORIES, where the character]stics
of thos¢ ACCESSORIES can affect the BASIC SAFETY QI “ESSENTIAL PERFORMANCE of the PA$SIVE
HUMIDIFIER, and thus not only the PASSIVE HUMIDIFIER itself;

— modificption ofthe humidification test PROCEDURE and the disclosure of humidification performsnce;

and the follgwing additions:

— requirements for mechanical strength.(via IEC 60601-1-11);

— new sythbols;

— requirements for a PASSIVE HUMIDIFIER as a component of a system;

— requirements for CLEANINGand DISINFECTION PROCEDURES;

— requirements for BIOGOMPATIBILITY;

— requirements forfire prevention;

— requirements'for USABILITY.

PASSIVE HUMIDIFIERS are commonly Used with air and air-oxygen mixtures and a PASSIVE HUMIDIFIER

should be able to operate with these gases. Care should be taken if using other gas mixtures such as
helium/oxygen mixtures as their physical properties are different from those of air and oxygen.

In this document, the following print types are used:

— requirements and definitions: roman type;

test specifications: italic type;

type. Normative text of tables is also in a smaller type;

1

Vi

Figures in square brackets refer to the Bibliography.

informative material appearing outside of tables, such as notes, examples and references: in smaller
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— TERMS DEFINED IN CLAUSE 3 OF THIS DOCUMENT OR AS NOTED: SMALL CAPITALS.

In this document, the conjunctive “or” is used as an “inclusive or” so a statement is true if any
combination of the conditions is true.

The verbal forms used in this document conform to usage described in Annex H of the ISO/IEC
Directives, Part 2. For the purposes of this document, the auxiliary verb:

— “shall” means that compliance with a requirement or a test is mandatory for compliance with this
document;

— “should” means that compliance with a requirement or a test is recommended but is not mandatory
for compliance with this document;

— ‘imay” is used to describe a permissible way to achieve compliance with a requirement|or test.

An apterisk (*) as the first character of a title or at the beginning of a paragraplfor'table title indicates
that there is guidance or rationale related to that item in Annex A.

© 1S0 2018 - All rights reserved vii
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Anaesthetic and respiratory equipment — Passive
humidifiers

1 *Scope

This document specifies requirements for so-called “cold bubble-through” or “cold pass-over”
humidifyingequipmert, ereafter Teferred to a5 a PASSIVE HUMIDIFIER. Figure 1 amd rigure 2 illustrate
thes¢ PASSIVE HUMIDIFIERS.

NOTHE 1  PASSIVE HUMIDIFIER HUMIDIFICATION CHAMBERS are at room temperaturec%ﬂrhey have a lower
HUMIIFICATION OUTPUT than active humidifiers. /\(b

| %:Q/
N\
Os\

X

O
Figure 1 — C%\ﬂ@lss-over PASSIVE HUMIDIFIER
Ol

Figure 2 — Cold bubble-through PASSIVE HUMIDIFIER

This document is also applicable to those ACCESSORIES intended by their MANUFACTURER to be
connected to a PASSIVE HUMIDIFIER.

A PASSIVE HUMIDIFIER integrated into another MEDICAL DEVICE is subject to the requirements of the
standard of the other MEDICAL DEVICE.

EXAMPLE 1  The requirements in ISO 80601-2-69I4] also apply to a PASSIVE HUMIDIFIER integrated into an
oxygen concentrator.

EXAMPLE 2  The requirements in ISO 80601-2-70[3] also apply a PASSIVE HUMIDIFIER integrated into sleep
apnoea therapy equipment.

© ISO 2018 - All rights reserved 1
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This document does not specify the requirements for active heated humidifiers, heated BREATHING
TUBES, or active heat and moisture exchangers (HMEs), the requirements for which are given in
[SO 80601-2-74.

NOTE 2  ISO 5367 specifies other safety and performance requirements for BREATHING TUBES.

This document is not applicable to a passive HME, which returns a portion of the expired moisture and
heat of the PATIENT to the respiratory tract during inspiration without adding heat or moisture, the
requirements for which are given in ISO 9360-1[6] and I1SO 9360-2[Z].

This document is not applicable to nebulizers used for the delivery of liquids to PATIENTS, the
requirements for which are given in 1SQ 27427(8]

”

This docuni
humidifiers
infant incub|

An asterisk
that there ig

This docum
of a PASSI
ISO 16142-]
PRINCIPLES

2 Norma

The followi]
constitutes
undated refi

NOTE 1
extent (in wh

NOTE 2

ISO 3744:20)
using sound

used in heating, ventilation and air conditioning systems, or humidifiers incorpoprated
ators.

(*) as the first character of a title or at the beginning of a paragraph or-table title indi
guidance or rationale related to that item in Annex A.

ent has been prepared to support the ESSENTIAL PRINCIPLES OF SAFETY AND PERFORM
VE HUMIDIFIER and related ACCESSORIES as MEDICAL DEVIECES in accordance
:2016. Annex D maps the clauses and subclauses of this @ocument with the ESSEN
pf ISO 16142-1:2016.

tive references

hg documents are referred to in the text in such a way that some or all of their co
requirements of this document. For dated @eferences, only the edition cited applieq

The way in which these referenced docunients are cited in normative requirements determing

ole or in part) to which they apply.

Informative references are listedqdn the Bibliography.

10, Acoustics — Determjnation of sound power levels and sound energy levels of noise so
pressure — Engineering methods for an essentially free field over a reflecting plane

IS0 4135:2001, Anaesthetic and respiratory equipment — Vocabulary

ent is not applicable to equipment commonly referred to as “room humidifiers

or
into

p

cates

ANCE
with
TIAL

htent
. For

brences, the latest edition of the referenced*document (including any amendments) applies.

s the

lurces

IS0 5356-1:2015, Anaesthetic and respiratory equipment — Conical connectors — Part 1: Cones and sockets
ISO 5367:20[14, AnaesSthetic and respiratory equipment — Breathing sets and connectors

ISO 7396-1:L016,\Medical gas pipeline systems — Part 1: Pipeline systems for compressed medical gases
and vacuum

ISO 10993-1:2009, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process

ISO 13485:2016, Medical devices — Quality management systems — Requirements for regulatory purposes

EN 13544-2:

2002+AMD1:2009, Respiratory therapy equipment — Part 2: Tubing and connectors

ISO 14937:2009, 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

[SO 14971:2

007, Medical devices — Application of risk management to medical devices
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[SO 15223-1:2016, Medical devices — Symbols to be used with medical device labels, labelling and
information to be supplied — Part 1: General requirements

ISO 16142-1:2016, Medical devices — Recognized essential principles of safety and performance of medical
devices — Part 1: General essential principles and additional specific essential principles for all non-1VD
medical devices and guidance on the selection of standards

[SO 17664:2017, Processing of health care products — Information to be provided by the medical device
manufacturer for the processing of medical devices

ISO 18562-1:2017, Biocompatibility evaluation of breathing gas pathways in healthcare applications —

Part

1: Evaluation and. fpch'ng within a risk management process

ISO
filtrd

IEC $§0601-1:2005+AMD1:2012, Medical electrical equipment — Part 1: General tequireme

safet]

IEC 4
esset]
elect

[EC 4
IEC 4

ISO §
requ

ISO §
and 4

ISO §
and 4

23328-2:2002, Breathing system filters for anaesthetic and respiratory use —~"H
tion aspects

y and essential performance

0601-1-11:2015, Medical electrical equipment — Part 1-11: General requirements for bas
tial performance — Collateral standard: Requirements for medical electrical equipment
rical systems used in the home healthcare environment

1672-1:2013, Electroacoustics — Sound level meters — Paxt Ir Specifications
2366-1:2015, Medical devices — Part 1: Application of usability engineering to medical d

0369-1:2010, Small-bore connectors for liquids and-gdses in healthcare applications — Pd
rements

0601-2-12:2011, Medical electrical equipment — Part 2-12: Particular requirements forn
ssential performance of critical care ventilators

0601-2-74:2017, Medical electrical equipment — Part 2-74: Particular requirements fon
ssential performance of respiratdry humidifying equipment

art 2: Non-
nts for basic
ic safety and

and medical

pvices

rt 1: General

basic safety

basic safety

3 Terms and definitions

For the purposes of this. do¢ument, the terms and definitions given in ISO 4135:2001, ISO 4396-1:2016,
ISO | 13485:2016, SO~ 14971:2007, ISO 16142-1:2016, ISO 17664:2017, ISO 18562-1:2017,
[SO 43328-2:2002, JEC60601-1:2005+AMD1:2012, IEC 60601-1-11:2015, IEC 62366-1:2015, [SO 80601-2-
12:2011, ISO 80601-2-74:2017 and the following apply.

ISO gnd [EC maintain terminological databases for use in standardization at the following dddresses:
— IECEIléctropedia: available at http://www.electropedia.org/

— [S6Ontimebrowsimg ptatformmavaitabteat https-//wwwiisoorg/obp

NOTE For convenience, the sources of all defined terms used in this document are given in Annex E.

31

ACCOMPANYING DOCUMENTATION
materials accompanying a MEDICAL DEVICE and containing information for the user or those accountable
for the installation, use and maintenance of the MEDICAL DEVICE, particularly regarding safe use

Note 1 to entry: The ACCOMPANYING DOCUMENTATION can consist of the instructions for use, technical description,
installation manual, quick reference guide, etc.

Note 2 to entry: ACCOMPANYING DOCUMENTATION is not necessarily a written or printed document but could
involve auditory, visual or tactile materials and multiple media types.
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Note 3 to entry: MEDICAL DEVICES that can be used safely without instructions for use are exempted from having
instructions for use by some authorities with jurisdiction.

[SOURCE: IEC 62366-1:2015, 3.2]

3.2

BASIC SAFETY
freedom from unacceptable RISk directly caused by physical HAZARDS when the MEDICAL DEVICE is used

under NORM

AL CONDITION and SINGLE FAULT CONDITION

[SOURCE: IEC 60601-1:2005, 3.10, modified: replaced “me equipment” with “the MEDICAL DEVICE”]

3.3
CLEARLY LE
capable of b

Note 1 to ent
[SOURCE: IH
3.4

IBLE
ping read by a person with normal vision

Fy: See the testin 6.1.1.

C 60601-1:2005+A1:2012, 3.15, modified: replaced “7.1.2” with “6.1.1"]

EXPECTED SERVICE LIFE

time period
to remain s{

Note 1 to ent

[SOURCE: IH
“the MEDICA

3.5
FLOW-DIRE(
component
Oor PATIENT §

[SOURCE: IS

3.6
HUMIDIFICA
part of the H

3.7
HUMIDIFICA

specified by the MANUFACTURER during which the MEDICAL DEVIEE or ACCESSORY is exp¢
fe for use

y: Maintenance can be necessary during the EXPECTED SERVICE LIFE.

C 60601-1:2005+AMD1:2012, 3.28, modified: replaced “me equipment or me system”
L DEVICE or ACCESSORY” and deleted parenthetical]

TION-SENSITIVE COMPONENT
DI ACCESSORY through which gas flow must be in one direction only for proper functig
afety

0 4135:2001, 3.1.7, modified: addéd “or ACCESSORY”]

TION CHAMBER
ASSIVE HUMIDIFIER ifi which vaporization or nebulization takes place

TION OUTPUE

total mass of water vapeur per unit volume of gas at the PATIENT-CONNECTION PORT

Note 1 to e
SATURATED (

htry: HUMIDIFICATION OUTPUT shall be expressed under BODY TEMPERATURE AND PRES
BTPS) conditions.

bcted

with

ning

SURE,

bucialagy ing ool ne o d arasantiis pmaeacciien o oo 1avsal

temperature,

3.8

and saturated with water vapour (BTPS).

LIQUID CONTAINER
part of the PASSIVE HUMIDIFIER which holds the liquid

Note 1 to entry: The LIQUID CONTAINER can be accessible to the breathing gas.

Note 2 to entry: The LIQUID CONTAINER can also be part of the HUMIDIFICATION CHAMBER.

Note 3 to entry: The LIQUID CONTAINER can be detachable for filling.

body

© ISO 2018 - All rights reserved
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3.9
LIQUID RESERVOIR
part of the PASSIVE HUMIDIFIER which replenishes the LIQUID CONTAINER

3.10
MAXIMUM LIMITED PRESSURE

PLIM max
highest AIRWAY PRESSURE during NORMAL USE under NORMAL CONDITION Or SINGLE FAULT CONDITION

3.11

PASSIVE HUMIDIFIER
bubhte-through—orpass-over— A
temperature to moisten the inspired gas

Note [1 to entry: PASSIVE HUMIDIFIER HUMIDIFICATION CHAMBERS are at room temperature'so they|have a lower
HUMIPIFICATION OUTPUT than an active humidifier.

Note |2 to entry: PASSIVE HUMIDIFIERS do not use heat to increase the temperature-of either the HUMIDIFICATION
CHAMBER or the BREATHING TUBES.

Note B to entry: Figure 1 and Figure 2 illustrate PASSIVE HUMIDIFIERS.

3.12
PATIENT-CONNECTION PORT
portft the PATIENT end of the BREATHING TUBES intended for'‘¢onnection to an airway devige

EXANPLE A tracheal tube, tracheostomy tube, face mask and supralaryngeal airway are all ainway devices.

3.13
PROTECTION DEVICE
partjor function of MEDICAL DEVICE or ACCESSORY that, without intervention by the USER, protects the
PATIENT from hazardous output due to incorfect delivery of energy or substances

[SOURCE: ISO 80601-2-12:2011, 203.3.220, modified: replaced “me equipment” with “MEDICAL DEVICE
or AJQCESSORY” and “operator” with “USER”]

3.14
RELATIVE HUMIDITY
water vapour pressure, expressed as a percentage of the saturation vapour pressure, at p particular
temperature

3.15
SINGLE FAULT CONDITION
condﬂtion of MEDICAL DEVICE in which a single means for reducing a RISK is defective| or a single
abnojrmal condition is present

[SOURCEIEC 60601-1:2005, 3.116, modified: “me equipment” was replaced by “MEDICAL DEVICE"]

4 General requirements for testing

4.1 Water level
Unless otherwise specified, the LIQUID CONTAINER and LIQUID RESERVOIR shall be filled to maximum

capacity, as indicated in the instructions for use, at the beginning of a test with distilled water at the
ambient test temperature.

© IS0 2018 - All rights reserved 5
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4.2 PASSIVE HUMIDIFIER test conditions

a) Fortest

iy

ing, the PASSIVE HUMIDIFIER

shall be connected to gas supplies as specified for NORMAL USE,

2) except that industrial-grade oxygen and air may be substituted for the equivalent medical gas,
as appropriate, unless otherwise stated.

b)

appropriately dry.

When using substitute gases, care should be taken to ensure that the test gases are oil-free and

The moistuf

4.3 *Gas

e content of all gas supplies shall be less than 1 mg/I.

flowrate and leakage specifications

In this doc@iment, requirements for the flowrate, volume and leakage are expressed”at STAN

TEMPERATU

which are e
NOTE 1 Fd

NOTE 2 Fq
100 % atan d

Correct all t{
4.4
a)

* PAS

For the

RE AND PRESSURE, DRY (STPD), except for those associated with the BREATHING SY{
kpressed at BODY TEMPERATURE AND PRESSURE, SATURATED (BTPS).

r the purposes of this standard, sTPD is 101,325 kPa at an operating temperature of 20 °C.

r the purposes of this standard, BTPS is local atmospheric presSure and a RELATIVE HUMIDI
perating temperature of 37 °C.

pSt measurements to STPD or BTPS, ds appropriate.

SIVE HUMIDIFIER testing errors

purposes of this document, declared tolerances shall be adjusted by the measure

uncertafinty.

The ma
technic

b)

Check compl

5 Gener
5.1 Mech

5.1.1 Gen

A PASSIVE H
or damage.

NUFACTURER shall disclose the measurement uncertainty or each disclosed tolerance i
1l description.

iance by inspection of the instikuctions for use and the technical description.

al requirements
anical BASIC.SAFETY for all PASSIVE HUMIDIFIERS

eral

DARD
TEM,

TY of

ment

n the

UMJIDIFIER shall be free of rough surfaces, sharp corners and edges that can cause ipjury

Check compliance by inspection.

5.1.2
a)

* Requirements for instability from unwanted lateral movement

can be easily attached to prevent unwanted movement during transport while in use.

b)

longitudinal (forward, backward), 1,0 g transverse (left, right) for at least 5 s each.

EXAMPLES
wheelchair.

Check compl

6

A TRANSIT-OPERABLE PASSIVE HUMIDIFIER shall include a means by which the PASSIVE HUMIDIFIER

The means shall allow the PASSIVE HUMIDIFIER to withstand accelerations or decelerations of 1,0 g

Means to be physically restrained during transport in a personal vehicle, in an ambulance or on a

iance by functional testing.

© ISO 2018 - All rights reserved
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5.1.3 * Requirements for audible acoustic energy

The A-weighted sound pressure level emitted by the PASSIVE HUMIDIFIER shall be less than 50 dB as
determined by the following test method.

Check compliance with the following test.

a) Place the PASSIVE HUMIDIFIER on a sound-reflecting plane, fill the liquid container to the least favourable
level and attach the least favourable set of accessories from those indicated in the instructions for use.

b) Configure the test lung with the compliance and resistance components whose values are indicated in
Table 1.
1+ Connect the PATIENT-CONNECTION PORT to the test lung.

+ Connect a ventilator or other appropriate flow source to the input of the PASSLVE’'HUMIDIFIER.
NOTE The ventilator or other appropriate flow source is being used-as\a driving spurce for the
PASSIVE HUMIDIFIER.

+ Acoustically isolate the test lung and ventilator or other appropsiate flow source by a suitable
means so that any noise caused by the test lung and ventilatdr, does not interfere with the sound
measurement of the PASSIVE HUMIDIFIER.

c) Ifthe flow source is a ventilator, set the ventilator to volume rontrol mode that generates Ventilation as
indicated in Table 1. Otherwise, configure the flow source.to the worst-case flow.

Table 1 — Test conditions-for acoustic tests
Test condition
Adjustable parameter For a PASSIVE HUMIDIFIER intended to provide an inspired volume
Vdel =2 300 ml 300 ml = Vge1 =2 50 ml Vdel € 30 ml
Deliyered volume, Vgel2 500l 150 ml 30 1nl
Ventjlatory frequency, f 10Mmin-1 20 min-1 30 m{n-1
I:E ratio 1:2 1:2 1:2
PEEP 5 hPa 5 hPa 5 hPa
Resiftance, Rb[21[10][11] 5 hPa(l/s)-1 + 10 % 20 hPa(l/s)-1 + 10 % 50 hPa(l/s)-1 + 10 %
Isothiermal Compliance, (Y 50 mlhPa-1+5 % 20 mlhPa-1+5 % 1mlhPajl +5%

a el is measured by means of a pressure sensor on the test lung, where Vt = C x Ppax, and
It is the volume'delivered to the test lung
dis the Isothermal Compliance of the test lung
Hmax isthé maximum pressure measured in the test lung

b The€accuracy for C and R applies over the ranges of the measured parameters.

d) Using the microphone of a sound level meter complying with the requirements of type 1 instruments
specified in IEC 61672-1:2013, measure the sound pressure levels at 10 positions in a hemisphere with a
radius from the geometric centre of the PASSIVE HUMIDIFIER as specified in 1SO 3744:2010, 7.2.

e) Calculate the A-weighted sound pressure level averaged over the measurement surface according to
IS0 3744:2010, 8.1.

f)  Confirm that the A-weighted background level of extraneous noise is at least 6 dB below that measured
during the test.

g) Take measurements using the frequency-weighting characteristic A and the time-weighting

characteristic F on the sound level meter in a free field over a reflecting plane as specified in
IS0 3744:2010. Average the values in accordance with 1SO 3744:2010, 8.1.

© ISO 2018 - All rights reserved 7
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h) Ensure that the measured sound pressure level is less than 50 dB.

5.1.4 * Overflow

a) In NORMAL CONDITION and SINGLE FAULT CONDITION, a PASSIVE HUMIDIFIER shall be so constructed

that the

following HAZARDOUS SITUATIONS shall not occur:

1) the volume of liquid exiting the HUMIDIFICATION CHAMBER outlet and the PATIENT-CONNECTION
PORT exceeding:

i)

1,0 ml in 1 min or 2,0 ml in 1 h when intended for use with PATIENTS weighing less

ii)
b) When 4
NORMAI

1) ifth

2) for
an {
the

3) for
HUN
ove

Check compl,

c) Fill the
HUMIDIH

d) Subsequ
necessa

e) Subsequ
directio
threshol

f) Return
to15%
of 1 min

g) Confirm

5.1.5 *Ov

5 }\5, arrd
5mlin 1 min or 20 mlin 1 h for all other PATIENTS.

PASSIVE HUMIDIFIER is operated under NORMAL CONDITION at the maximum flowra
USE, a HAZARDOUS SITUATION or unacceptable RISK due to overflow shall iotoccur:

e LIQUID CONTAINER or LIQUID RESERVOIR is filled to its maximum capacity;

h PORTABLE PASSIVE HUMIDIFIER (e.g. table top), if the PASSIVE HUMIDIFIER is tilted thr
ingle of 10° from any position of NORMAL USE when operated ynder NORMAL CONDITI
maximum flowrate of NORMAL USE; and

a TRANSIT-OPERABLE (e.g. pole-mounted or carried) PASSIVE HUMIDIFIER, if the PAj{
MIDIFIER is tilted through an angle of 20° from any pesifion of NORMAL USE; and then m
 a 10 mm threshold, if MOBILE.

iance by the following test:

LIQUID CONTAINER and LIQUID RESERVOIR to-the indicated maximum level. Operate the PA
IER at its maximum RATED flowrate.

ently tilt the PASSIVE HUMIDIFIER thirough an angle of 10° in the least favourable direction
ry with refilling) starting from the.position of NORMAL USE.

ently tilt the MOBILE PASSIVE‘HUMIDIFIER through an angle of 20° in the least favou
n(s) (if necessary with refifling) starting from the position of NORMAL USE and move it 0
d that is 10 mm # 0,5 mpihigh and at least 80 mm wide at a rate of 0,8 m/s + 0,1 m/s.

the PASSIVE HUMIPIRIER to normal orientation and subsequently add a further quantity
of the capacity0fthe LIQUID CONTAINER and LIQUID RESERVOIR, poured in steadily over a p

that novinare liquid than is specified exits the HUMIDIFICATION CHAMBER outlet.

lerpressure requirement

than

te of

ough

DN at

bSIVE

oved

SSIVE

(s) (if

rable
ver a

pqual
eriod

a) If the PASSIVE HUMIDIFIER is intended to be directly connected to a MEDICAL GAS PIPELINE SYSTEM
complying with ISO 7396-1:2016 then it:

1) shall operate and meet the requirements of this document throughout its RATED range of input

pre

2) sha

NOTE 1

ssure; and

1l not cause an unacceptable RISK under the SINGLE FAULT CONDITION of 1 000 kPa.

of maximum input pressure as well as the RATED range of input pressure.

NOTE 2

An internal pressure regulator can be required to accommodate the SINGLE FAULT CONDITION

Under the SINGLE FAULT CONDITION of overpressure, it is desirable for gas to continue to flow

to the BREATHING SYSTEM. Under this condition, the flowrate from the PASSIVE HUMIDIFIER is likely to be
outside of its specification.
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If the PASSIVE HUMIDIFIER has a maximum RATED input pressure in excess of 600 kPa, the

PASSIVE HUMIDIFIER shall not cause an unacceptable RISK under the SINGLE FAULT CONDITION of
twice the maximum RATED input pressure.

Check compliance by functional testing in NORMAL USE and under NORMAL CONDITION with the most
adverse operating settings, by functional testing in SINGLE FAULT CONDITION and inspection of the RISK
MANAGEMENT FILE.

5.2 Compatibility requirement

If the PASSIVE HUMIDIFIER is intended to be directly connected to a MEDICAL GAS PIPELINE SYSTEM

complying with ISO 7396-1:2016 then:

a) the RATED range of input pressure shall cover the range specified in ISO 7396-1;2016; 3

b)
D

i)

Chec
oper

EXANPLE

consymption at an§/gas power supply output.

5.3

a) Thetests of Clause 10 of IEC 60601-1-11:2015 shall be performed on the same sample of

inder NORMAL CONDITION,

the maximum 10 s average input flow required by the PASSIVE HUMIBIFIER for eJ
not exceed 60 I/min at a pressure of 280 kPa, measured at the gaSinput port; and

the transient input flow shall not exceed 200 1/min averaged.for 3 s;

the ACCOMPANYING DOCUMENTATION shall disclose

k compliance by functiondl testing in NORMAL USE and under NORMAL CONDITION with the 1
iting settings and byzinspection of the ACCOMPANYING DOCUMENTATION.

General requirements for mechanical strength

the maximum 10 s average input flow required by the PASSIVE HUMIDIFIER for
pressure of 280 kPa, measured at the gasinput port;

the maximum transient input flow ayeéraged for 3 s required by the PASSIVE HU
each gas at a pressure of 280 kPa,measured at the gas input port; and

a warning to the effect that this' PASSIVE HUMIDIFIER is a high flow device and
be connected to a pipeline.installation designed using a diversity factor that a
indicated high flow at a‘'specified number of terminal outlets, in order to avoi
the pipeline designtflow, thereby minimising the RISK that the PASSIVE
interferes with the'operation of adjacent equipment.

HigheStdriving gas consumption, highest gas delivery and, if provided, the highe|

nd

ch gas shall

pach gasata

MIDIFIER for

should only
lows for the
d exceeding
HUMIDIFIER

nost adverse

St RATED gas

the PASSIVE

b)
tested.

A

£ 41 - 4 £ 40 £ - 1 4
AOUMIDIFIER AILCT UIT LESLS Ul LIdUST 1U UI LIS UUCUIIICTIL.

Check compliance by application of the tests of IEC 60601-1-11:2015, Clause 10.
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6 Identification, marking and ACCOMPANYING DOCUMENTATION

6.1 Legibility and durability of markings

6.1.1 Legibility

The markings required by 6.2 shall be CLEARLY LEGIBLE under the following conditions:

a) for warning statements, instructive statements, safety signs and drawings on the outside of the
PASSIVE HUMIDIFIER: from the intended position of the person performing the related function; and

b) for the j
Check compl

The PASSIVE
If the intend|
point within
the marking
100Ixto 15

The observe

0 on the

is able t

in normal ro|

The observe

6.1.2 Dun

The markin
be sufficien
HUMIDIFIER
account.

Check compl
a)

Marking
distilled|
rag soal

b) After all

PASSIVE HUMIDIFIER: in NORMAL USE.
iance for clear legibility by the following test:

HUMIDIFIER or its part is positioned so that the viewpoint is the intended position of the
bd position of the USER is not specified and the position is not obvious, the@iewpoint is g
the base of a cone subtended by an angle of 30° to the axis normal to the centre of the plg
and at a distance of 1 m. The ambient illumination is the least favourable level in the ran
00 Ix.

- has a visual acuity, corrected if necessary, of:

log Minimum Angle of Resolution (log MAR) scale or 6/6 (20/20); and
b read N6 of the Jaeger test card;

om lighting conditions (approximately 500 Ix).

" correctly reads the marking from the viewpeint.
ability

bs required by 6.2 shall be removable only with a TooL or by appreciable force and
Lly durable to remain CLEARLY LEGIBLE during the EXPECTED SERVICE LIFE of the PA{
In considering the durabjlity of the markings, the effect of NORMAL USE shall be taker

iance by the following-tests:

s are rubbed by hand, without undue pressure, first for 15 s with a cloth rag soaked
water, then f0r15 s with a cloth rag soaked with ethanol 96 % and then for 15 s with a
ced with isopropyl alcohol.

the tests 6.1.2 a) and the rest of the tests of this document have been performed:

test

USER.
t any
ne of

ge of

shall
ESIVE
into

with
cloth

markings to the requirements of 6.1.1; and

— confirm that adhesive labels have not worked loose or become curled at the edges.

6.2 Markings on the outside of the PASSIVE HUMIDIFIER or its parts

6.2.1

Identification

a) A PASSIVE HUMIDIFIER shall be marked with:

1) the
i)

10

name or trademark and address of

the MANUFACTURER; and
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ii) where the MANUFACTURER does not have an address within the locale, an authorized

representative within the locale,

to which the RESPONSIBLE ORGANIZATION can refer;

2) aMODEL OR TYPE REFERENCE or symbols 5.1.6 from ISO 15223-1:2016 (Table B.1, symbol 4);

3) with an identification reference to the batch or serial number or symbols 5.1.5 or 5.1.7 from
[SO 15223-1:2016 (Table B.1, symbol 3 or symbol 5); and

4) the date of manufacture or use-by date or symbols 5.1.3 or 5.14 from ISO 15223-1:2016
(Table B.1, symbol 1 or symbol 2), if applicable.

b) The serial number, lot or batch identifier, and the date of manufacture may be provided in a human
feadable code or through automatic identification technology such as barcodesrradio-frequency
identification (RFID).

c) Detachable components of the PASSIVE HUMIDIFIER shall be marked with:

1) the name or trademark of the MANUFACTURER;

2) aMODEL OR TYPE REFERENCE; and

3) wherever reasonable and practicable, with an identifiedtion reference to the batch or serial
number or symbols 5.1.5 or 5.1.7 from [SO 15223-1:2016'(Table B.1, symbol 3 or syjmbol 5);

unless misidentification does not result in an unaccejtable RISK.

Check compliance by inspection.

6.2.2 Additional requirements

The marking of the PASSIVE HUMIDIFIER, parts or ACCESSORIES shall be CLEARLY LEGIBLE and shall

inclulde the following:

a) any special storage and handling and operating instructions;

b) 4ny particular warnings (and precautions relevant to the immediate operation of the PASSIVE

UMIDIFIER;

c) the RATED range ofinput flowrate;

d) the RATED maxXimum input pressure;

e) the RATED\Kange of environmental operating conditions (temperature and altitude)] of NORMAL
JSE; and

f) the maximum and minimum liquid levels.

If applicable, marking of USER-accessible parts or ACCESSORIES shall be CLEARLY LEGIBLE and shall

inclu

de the following:

g) an arrow indicating the direction of the flow for FLOW-DIRECTION-SENSITIVE COMPONENTS that are
USER-removable without the use of a TooL; and

h) if a pressure-relief PROTECTION DEVICE is provided, the pressure at which it opens. This marking
shall be on or near the pressure-relief PROTECTION DEVICE.

Check compliance by inspection.

© ISO

2018 - All rights reserved

11


https://standardsiso.com/api/?name=ee8c12f69274cb0ad99f8dca38be2362

ISO 20789

:2018(E)

6.2.3 Requirements for physiological effects

a)

marked
b)
c) Symbol

as containing latex.

Such marking shall be CLEARLY LEGIBLE.

5.4.5 from ISO 15223-1:2016 (refer to Annex B, Table B.2, symbol 6) may be used.

d) The instructions for use shall disclose any natural rubber latex-containing components.

Check compl

iance by inspection.

Any natural rubber latex-containing components in the GAS PATHWAYS or ACCESSORIES shall be

6.2.4 Requirements for packaging

The markin
a) Adescr
b) Aniden
ISO 152
c¢) For pa
ISO 152
d) Any mg
or its p|
ISO 152
single u
Check compl]
6.2.5 Synj
a) Theme
b) Symbol
publicat
Check compl
6.3 Units

b on packages shall be CLEARLY LEGIBLE and shall include the following.
ption of the contents.

Lification reference to the batch, type or serial number or symbols 5.1)5, 5.1.6 or 5.1.7
23-1:2016 (Table B.1, symbol 3, symbol 4 or symbol 5).

kages containing natural rubber latex, the word “LATEX”, or symbol 5.4.5
23-1:2016 (Table B.1, symbol 6).

ackaging shall be marked “Single Use Only”, “Do_Not Reuse” or with symbol 5.4.2
se shall be consistent for the MODEL OR TYPE REFERENCE.

iance by inspection.

bols

hinings of the symbols used for marking shall be explained in the instructions for use.
ion.

iance by inspection,

of measurement

All gas voluine, flowand leakage specifications in the ACCOMPANYING DOCUMENTATION

expressed at STPD (STANDARD TEMPERATURE AND PRESSURE, DRY);

terial, component, ACCESSORY or PASSIVE HUMIDIFIER-that is intended for a singlg

from

from

use
from

23-1:2016 (Table B.1, symbol 8). For a specific MODEL OR TYPE REFERENCE, the indication of

5 required by this documentishall conform to the requirements in the referenced IEC ofr ISO

ODY

TEMPERATURE AND PRESSURE, SATURATED).

a) shall be
b) except
Check compl

iance by inspection of the ACCOMPANYING DOCUMENTATION.

6.4 Instructions for use

6.4.1

Identification

hese associated with the BREATHING SYSTEM that shall be pyprpccpd at BTPS (

a) The PASSIVE HUMIDIFIER shall be accompanied by documents containing the instructions for use.

b) The instructions for use shall be regarded as a part of the PASSIVE HUMIDIFIER.

12
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The instructions for use shall identify the PASSIVE HUMIDIFIER by including, as applicable, the
following:

1) the name or trade name of the MANUFACTURER;

2) an address or contact information to which the RESPONSIBLE ORGANIZATION can refer; and
3) the MODEL OR TYPE REFERENCE.

The instructions for use may be provided electronically, e.g. electronic file format on CDROM.

If the instructions for use are provided electronically, the USABILITY ENGINEERING PROCESS shall
include consideration of which information also needs to be provided:

1) ashard copy; or

2) as markings on the PASSIVE HUMIDIFIER.
NOTE Instructions for use provided electronically might not be acceptable in all jurisflictions.
The instructions for use shall:

1) specify any special skills, training and knowledge required of the intended YSER or the
RESPONSIBLE ORGANIZATION; and

2) any restrictions on locations or environments in which the PASSIVE HUMIDIFIER cah be used.

The instructions for use shall be written at a level consistent with the education, training and any
gpecial needs of the person(s) for whom they areiintended.

Check compliance by inspection of the instructionsfor use, and, when provided electronically, by inspection

of th¢ USABILITY ENGINEERING FILE.

6.4.1 General requirements

The instructions for use shall document:

a)
b)

‘)
d)

e)

f)

g)

h)

34 summary of the USE SPE@IFICATION as specified in [EC 62366-1:2015, 5.1;
gny special storage, handling and operating instructions;

the PRIMARY OPERATING FUNCTIONS;

gny known contraindication(s) to the use of the PASSIVE HUMIDIFIER;

those pafits of the PASSIVE HUMIDIFIER that cannot be serviced or maintained while ih use with a
PATIENT

i|f the PASSIVE HUMIDIFIER, its parts or ACCESSORIES are intended for single use, infq)rmation on
known characteristics and technical factors known to the MANUFACTURER that could pose a RISK if
the PASSIVE HUMIDIFIER, its parts or ACCESSORIES were reused;

if the PASSIVE HUMIDIFIER, its parts or ACCESSORIES are intended for single use, information
regarding the intended duration of use; and

a statement on the quality and purity of the water to be used in the PASSIVE HUMIDIFIER, and that
adding other substances can have adverse effects.

Where the PATIENT is an intended USER, the instructions for use shall indicate:

i)
j)

that the PATIENT is an intended USER;

a warning against servicing and maintenance while the PASSIVE HUMIDIFIER is in use; and
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k) which functions the PATIENT can safely use and, where applicable, which functions the PATIENT
cannot safely use, and which maintenance the PATIENT can perform (e.g. refilling the LiQUID
CONTAINER Or LIQUID RESERVOIR).

Check compliance by inspection of the instructions for use.

6.4.3

* Requirements for warnings and safety notices

The instructions for use shall include the following.

a)

b)

Check compl

6.4.4 Requirements for installation

The instruct
installation

Check compl]

6.4.5 Requirements for start-up PROCEDURE

NOTE Fd
whether the

The instruc
HUMIDIFIER

A warning statement to the effect that “WARNING: Do not add any attachments or accessories to

the hu
correct]

A warn
heating
injure t}

A warn
(insert
Using th
of the t}

A warni
system
ISO 806

A warning statement to the effect that “WARNING: This humidifier is not suitable for patients w

upper a
humidif

y, affecting the quality of the therapy or injuring the patient.”

ng statement to the effect that “WARNING: Covering breathing tubes with a [blank
them in an incubator or with an overhead heater can affect the quality of;the thera
e patient.”

ng statement to the effect that “WARNING: Do not use the humidifier at an altitude a

le humidifier outside of this temperature range or above this altitude can affect the qy
lerapy or injure the patient.”

during use, especially during ambulatory use, only tubes in compliance with ISO 53
01-2-74 should be used”.

rways have been bypassed by an endotrachealtube or tracheotomy. It provides insuffi
ication output to prevent irritation the respiratory tract or desiccation of secretions.”

iance by inspection of the instructions for-use.

ions for use shall give recotimended mounting methods and other relevant informatid
of the PASSIVE HUMIDIFIER:

iance by inspection ef‘the instructions for use.

r the purpeses of this document, a start-up PROCEDURE is a pre-use test that is used to deter
PASSIVE.HUMIDIFIER is ready for use.

tions. for use shall contain the necessary information for the USER to bring the PA{

ction

et or
Dy Or

bove

maximum RATED altitude) or outside a temperature of (insert RATED temperature range).

ality

ng statement to the effect that “WARNING: To prevent dis¢onnection of the tubing or tybing

b7 or

hose
cient

n for

mine

bSIVE

into operation

Check compliance by inspection of the instructions for use.

6.4.6

* Requirements for operating instructions

a) The instructions for use shall include:

14

1) the conditions under which the PASSIVE HUMIDIFIER maintains the accuracy of controlled
variables as disclosed in the instructions for use;

EXAMPLE1  Acceptable range of water level to maintain the HUMIDIFICATION OUTPUT.

2) the

HUMIDIFICATION OUTPUT as determined in Clause 7;
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3)

4)

5)
6)
7)

IS0 20789:2018(E)

the maximum volume of water, expressed in ml, available for vaporization contained in the
LIQUID CONTAINER and, if provided, in the LIQUID RESERVOIR;

an indication of the expected duration of operation between refills, under specified operating
conditions;

the MAXIMUM LIMITED PRESSURE of the PASSIVE HUMIDIFIER and ACCESSORIES;
the MAXIMUM OPERATING PRESSURE;

the RATED range of environmental operating conditions (temperature and altitude) of
NORMAL USE;

the gas leakage of the PASSIVE HUMIDIFIER or individual components, as approplriate, at the
maximum RATED pressure. The gas leakage should be determined in accordance wjth ISO 5367
or an equivalent method;

* unless the PASSIVE HUMIDIFIER is integrated into other equipment; the RATED range of the
following characteristics of the assembled USER-detachable parts, over which the gccuracies of
set and monitored humidification are maintained:

i) flowrate;

ii) GAS PATHWAY resistance; and

iii) GAS PATHWAY compliance.

iv) These specifications may be presented in r@anges.

v) The accuracies of set and monitoredivalues may be presented as a functjon of these
characteristics.

vi) Since these values can be affected by the depletion of the liquid, the minimum and
maximum values shall be disclosed.

NOTE1 Compliance and resistance can be nonlinear. These characteristics mightl need to be
specified over a range (e.g. at 15 I/min, 30 I/min, 60 1/min, maximum flowrate and the majimum RATED
pressure).

NOTE 2 The resistance and compliance can be determined in accordance with ISQ 5367 or an
equivalent method;

* Unless the\PASSIVE HUMIDIFIER is integrated into other equipment, the pressurg drop, as a
functionofflowrate, across the PASSIVE HUMIDIFIER and ACCESSORIES or individual ¢gomponents,
as appropriate.

NOTE 3  The pressure drop should be determined in accordance with ISO 5367 or g4n equivalent
method.

f applicable, the instructions for use shall disclose:

1)

2)

the essential technical characteristics of each recommended BREATHING SYSTEM FILTER; and
EXAMPLES Deadspace and resistance.
* for a PASSIVE HUMIDIFIER that entrains air for the purpose of diluting oxygen:

i) a statement to the effect that the oxygen concentration can be affected by a partial
obstruction downstream of the PASSIVE HUMIDIFIER, e.g. when using ACCESSORY
equipment; and

ii) arecommendation that the oxygen concentration be measured at the point of delivery to
the PATIENT.
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Check compliance by inspection of the instructions for use.

6.4.7 Requirements for CLEANING, DISINFECTION, and STERILIZATION

a) For PASSIVE HUMIDIFIER parts or ACCESSORIES that can become contaminated through contact
with the PATIENT or with body fluids or expired gases during both NORMAL USE and SINGLE FAULT
CONDITION, the instructions for use shall contain:

1) details about CLEANING and DISINFECTION or CLEANING and STERILIZATION methods that may
be used; and

2) ali ; ; ; ; ity and
number of cycles that such PASSIVE HUMIDIFIER parts or ACCESSORIES can tolerate. Altesnatjvely,
another method to determine reduced performance and the end of useful life may bé provfided.

b) See alsq Clause 10.

c) This requirement does not apply to any material, component, ACCESSORY or PASSIVE HUMID|FIER
that is marked as intended for single use unless the MANUFACTURER specifies that the matrial,
component, ACCESSORY or PASSIVE HUMIDIFIER needs CLEANING, DISINEEETION or STERILIZATION
before use.

d) The instructions for use shall identify the portions of the GAS PATHWAYS through the PA$SIVE
HUMIDIFIER that can become contaminated with body fluids or €xpired gases during both NORMAL
CONDITION and SINGLE FAULT CONDITION.

Check compliance by inspection of the instructions for use.

6.4.8 Requirements for maintenance

The instructions for use shall disclose a descriptioncf periodic visual safety inspections that shoulld be
performed by the USER.

Check compliance by inspection of the instructions for use.

6.4.9 Requirements for ACCESSORIES; supplementary equipment and used material
The instructions for use of a PASSTVE HUMIDIFIER shall identify

a) at leastl one set of ACGESSORIES and, if applicable, the equipment necessary for the PA$SIVE
HUMIDIFIER’S INTENDEDUSE.

If applicablg, the instruetions for use shall disclose

b) any restrictions on the positioning of components within the BREATHING SYSTEM;

EXAMPLE Where such components are FLOW-DIRECTION-SENSITIVE COMPONENTS.

c) any adverse effect of any recommended ACCESSORY on the ESSENTIAL PERFORMANCE or BASIC
SAFETY of the equipment to which the PASSIVE HUMIDIFIER is connected.

Check compliance by inspection of the instructions for use and inspection of the RISK MANAGEMENT FILE for
any adverse effect of any recommended ACCESSORY.

6.4.10 Unique version identifier

The instructions for use of a PASSIVE HUMIDIFIER shall contain a unique version identifier such as its
date of issue.

Check compliance by inspection of the instructions for use.
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6.5 Technical description

The technical description shall disclose:

a)

a pneumatic diagram of the PASSIVE HUMIDIFIER, including a diagram for USER-detachable parts of

the BREATHING SYSTEM either supplied or recommended in the instructions for use;

b) a statement to the effect that the responsible organization should ensure the compatibility of the
humidifier and other equipment as well as all of the parts and accessories used to connect to the

patient before use.

Check compliance by inspection of the technical description.

7
a)

b)

b)

T HUMIDIFICATION OUTPUT

Dver the range of flowrates, settings, ambient temperature and gas inlet tethperaturyg
SE, a PASSIVE HUMIDIFIER shall be capable of producing at the PATIENT-CONNECT
UMIDIFICATION OUTPUT (in mg/1) over the RATED range of environmental'conditions, g

dnd settings as disclosed in the instructions for use.

INOTE1  PASSIVE HUMIDIFIERS are considered category 3 humidifiers, as the HUMIDIFICATI
less than that of active humidifiers, which add heat to the HUMIDIF{GATION CHAMBER Or BREATH

INOTE2 The HUMIDIFICATION OUTPUT of category 1 and category 2 humidifiers is
SO 80601-2-74.

The HUMIDIFICATION OUTPUT shall either be:

1) determined for each BREATHING SYSTEM canfiguration indicated in the instruction
2) determined for the worst-case BREATHING SYSTEM configurations indicated in the
for use.
NOTE The worst-case BREATHING SYSTEM configuration can be different for differ

and HUMIDIFICATION OUTPUTS.

If worst-case BREATHING $YSTEM configurations are used, the rationale for their selec
ocumented in the RISKIMANAGEMENT FILE.

ystemstréequirements

ASSIVE" HUMIDIFIERS are frequently used in combination with other respirato
EVICES. The addition of a PASSIVE HUMIDIFIER shall not affect the BASIC SAFETY an

b of NORMAL
ION PORT a
hs flowrates

DN OUTPUT is
ING TUBE.

described in

s for use; or

nstructions

ent flowrates

rion shall be

he rationale,

'y MEDICAL
|l ESSENTIAL

Where a PASSIVE HUMIDIFIER is intended to be used in combination with the other

respiratory

MEDICAL DEVICES as indicated in its instructions for use, it shall be evaluated in combination with
the other respiratory MEDICAL DEVICES when applying the requirements of this document.

As appropriate, the requirements of the product standards of the other respiratory MEDICAL
DEVICES indicated in the instructions for use shall also apply to the PASSIVE HUMIDIFIER.
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9 Specific SINGLE FAULT CONDITIONS

A PASSIVE HUMIDIFIER shall be so constructed that the following SINGLE FAULT CONDITIONS shall not
cause an unacceptable RISK:

a) operation of the PASSIVE HUMIDIFIER without any liquid; and

b) operation of PASSIVE HUMIDIFIER with overpressure as described in 5.1.5.

10 * CLEA

10.1 Gene

NING and DISINFECTION

ral

a) GAs PATIHWAYS through the PASSIVE HUMIDIFIER and its ACCESSORIES that can become contamir
with bady fluids or expired gases during NORMAL CONDITION Or SINGLE FAULT CONDITION shz

designe
may be

d to allow for CLEANING and DISINFECTION or CLEANING and STERILIZATION. Disman
used.

b) PASSIVE HUMIDIFIER enclosures shall be designed to allow for surface CLEANING and DISINFE(

to redu

e to acceptable levels the RISK of cross infection of the next PATIENT.

c) Instructions for PROCESSING the PASSIVE HUMIDIFIER and its AGGESSORIES shall comply

ISO 176
NOTE

Check compl|
affected by t
disinfect the

64:2017 and ISO 14937:2009 and shall be disclosed in thé/instructions for use.
SO 14159[12] provides guidance for the design of enclésures.

jance by inspection of the RISK MANAGEMENT FILE. When compliance with this document cou
he CLEANING or the DISINFECTION of the PASSIVE HUMIDIFIER or its parts or ACCESSORIES, clea
m 10 times in accordance with the methods indicated in the instructions for use, includiny

cooling or ditying period. After these PROCEDURES, ensuke that BASIC SAFETY Is maintained. Confirm thd
MANUFACTURER has evaluated the effects of multiple PROCESSING cycles and the effectiveness of those cy

10.2 Home healthcare environment

a) Any CLH
HEALTH|
HOME H

CARE ENVIRONMENT by @ LAY USER shall be capable of being performed by a LAY USER i
EALTHCARE ENVIRONMENT.

b) The USABILITY of each such PROCESS as it pertains to a LAY USER shall be evaluated usin

USABILI

T'Y ENGINEERINGPROCESS of IEC 62366-1:2015.

Check compljance by inspection of the USABILITY ENGINEERING FILE.

11 * BREATHING SYSTEM connectors and ports

11.1 Gene

jated
11 be
tling

TION

with

Id be
h and
y any
t the
tles.

ANING or CLEANING and PISINFECTION PROCESSES intended to be performed in the OME

n the

b the

ral

a) IfaPASSIVE HUMIDIFIER is intended to be placed in a BREATHING SYSTEM, any conical connector shall:

1) comply with ISO 5356-1:2015;

2) not

engage with connectors complying with ISO 5356-1:2015; or

3) comply with connectors complying with ISO 80369-1:2010.

b) Anon-c

1) not

18

onical connector shall:

engage with a conical connector complying with ISO 5356-1:2015 unless they
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2) comply with the engagement, disengagement and leakage requirements of ISO 5356-1:2015.

Check compliance by functional testing and by inspection.
11.2 Outlet connector

11.2.1 Directly connected to the supply source

If the PASSIVE HUMIDIFIER is mounted to the oxygen source by using the inlet connector, the outlet
connector shall be:

a) afemale 15 mm conical connector complying with ISO 5356-1:2015;
b) acoaxial 15 mm/22 mm conical connector complying with ISO 5356-1:2015; or

) nipple complying with EN 13544-2:2002+AMD1:2009, Figure 1, with a nfaximum imnternal bore
iameter of 2,95 mm.

Check compliance by inspection.

11.2{2 Indirectly connected to the supply source

If th¢ PASSIVE HUMIDIFIER is not mounted to the oxygen sourcé by using the inlet connectqr, the outlet
connfector shall be:

a) afemale 15 mm conical connector complying with [SO.-5356-1:2015;
b) 4 coaxial 15 mm/22 mm conical connector complying with ISO 5356-1:2015; or

c) 4 nipple complying with EN 13544-2:2002+AMD1:2009, Figure 1, with a maximum ipternal bore
diameter of 2,95 mm.

d) arespiratory small-bore connector complying with ISO 80369-1.
INOTE It is expected that the malé RESP-6000 (R2) connector of ISO 80369-2[13] will meet this criterion.

Check compliance by inspection;

11.3 FLOW-DIRECTION-SENSITIVE COMPONENTS

Any [USER-detachable FLOW-DIRECTION-SENSITIVE COMPONENT shall be designed to prevent incorrect
asseimbly:.

Check compliangee by inspection of USER-detachable FLOW-DIRECTION-SENSITIVE COMPONENTS and inspection
of th¢ RISK-MANAGEMENT FILE.

11.4*Accessory

TTCTTCOOUT

nort
POt

9

If provided, each ACCESSORY port of the PASSIVE HUMIDIFIER, BREATHING SYSTEM, its parts and
ACCESSORIES shall:

a) comply with ISO 80369-1:2010;

b) be provided with a means to secure the ACCESSORY in position; and

c) beprovided with a means to secure closure after removal of the ACCESSORY.

NOTE1 Itisexpected that the RESP-125 (R1) connector of ISO 80369-2[13] will meet this criterion.

NOTE 2  Thisportis generally used for measuring pressure, sampling of gases or for introduction of therapeutic
aerosols.
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Check compliance by inspection.

11.5 Monitoring probe port

If a portis provided for introduction of a monitoring probe, it:

a)
b)

c)

shall be
shall be

shall not be compatible with connectors specified in ISO 5356-1:2015;

provided with a means to secure the probe in position; and

provided with a means to secure closure after removal of the probe.

Check compl
11.6 Oxyg

11.6.1 Dirg

If the PASSI]
connector sl

Check compl

11.6.2 Ind

If the PASSIV
comply with
NOTE 1 It

Check compl
11.7 Air in

11.7.1 Dirg

If the PASSIY
shall be a fe

Check compl,

11.7.2 Ind

If the PASSIV

iance by functional testing and inspection.
en inlet port

ectly connected to the supply source

VE HUMIDIFIER is mounted to the source by using the oxygen connector, the inlet oxygen

nall be a female 9/16-18 UNF-2A-RH threaded nut.

iance by functional testing and by inspection.

rectly connected to the supply source

E HUMIDIFIER is not mounted to the source by using the connector, the inlet connector
ISO 80369-1.

is expected that the RESP-125 (R1) connector ofdS0 80369-2[13] will meet this criterion.

iance by functional testing and by inspegtion.
let port

ectly connected to the supply source

'E HUMIDIFIER is mounted to the source by using the air connector, the inlet air conn
male 3/4-16 UNF-2A-RH threaded nut.

iance by functional testing and by inspection.

rectly connected to the supply source

E HUMIDIFIER is not mounted to the source by using the connector, the inlet connector
[§0'80369-1.

comply with

shall

pctor

shall

NOTE1l It

is expected that the RESP-125 (R1) connector of ISO 80369-2[13] will meet this criterion.

Check compliance by functional testing and by inspection.

11.8 Filling port

Any filling port shall not accept any of:

a)

the connectors specified in ISO 5356-1:2015; or

b) the connectors specified in ISO 80369 series.

Check compliance by functional testing and by inspection.

20
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12 * Requirements for the BREATHING SYSTEM and ACCESSORIES

12.1 General

As safe use depends on the interaction of the PASSIVE HUMIDIFIER with ACCESSORIES, this document
sets total-system performance requirements referenced to the PATIENT-CONNECTION PORT. Therefore,
total system performance requirements are applicable to both the PASSIVE HUMIDIFIER and BREATHING
TUBES intended for use with a PASSIVE HUMIDIFIER.

The PASSIVE HUMIDIFIER with ACCESSORIES should have a means of reducing condensate in the
BREATHING TUBES.

EXANPLE The placement of water traps.

All HREATHING SYSTEMS, their parts and ACCESSORIES shall comply with the requirements of this
document, whether they are produced by the MANUFACTURER of the PASSIVE HUMIDIFIER of by another
entitly (“third-party manufacturer” or healthcare provider).

Check compliance by the tests of this document.

12.2 Accompanying documentation

a) The MODEL OR TYPE REFERENCE of at least one compatiblé.PASSIVE HUMIDIFIER shall be disclosed
in the ACCOMPANYING DOCUMENTATION provided with 'each BREATHING SYSTEM oOr| ACCESSORY,
¢ompliant with 10.1.

b) $tatements shall be included in the ACCOMPANYING DOCUMENTATION of each BREATH[NG SYSTEM,
part or ACCESSORY to the effect that:

1) breathing systems, their parts and aceessories are validated for use with specific Humidifiers;
2) incompatible parts can result in degraded performance which can affect safety; and

3) the responsible organization is accountable for the compatibility of the humidifier and all of
the parts and accessories.used to connect to the patient before use.

Chec compliance by inspection.of the ACCOMPANYING DOCUMENTATION.

12.3 BREATHING TUBES

BREATHING TUBES inténded for use in the BREATHING SYSTEM shall comply with ISO 5367:2014 at the
maxjmum HUMIDKTCATION OUTPUT of the PASSIVE HUMIDIFIER.

Check compliance by application of the tests of ISO 5367:2014 while connected to the specified PASSIVE
HUMIDIFIEROperated at its maximum RATED output.

12.4Tiquid container level

Means shall be provided to permit the USER, without dismantling the PASSIVE HUMIDIFIER, to determine:
a) theliquid level in the LIQUID CONTAINER; and

b) if provided, the LIQUID RESERVOIR.

Check compliance by inspection.

12.5 Filling cap
Reusable filling caps, if provided, shall be tethered to part of the PASSIVE HUMIDIFIER.

Check compliance by inspection.
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13 Compatibility with substances

a) A PASSIVE HUMIDIFIER and its parts or ACCESSORIES shall be designed and manufactured to
minimize health RISKS due to substances leached from the PASSIVE HUMIDIFIER or its components
during operation, including routine inspection and adjustments by the USER, in accordance with
the instructions for use.

b) Particular attention should be paid to the toxicity of materials and their compatibility with
substances and gases with which they come into contact during use, including routine inspection
and adjustments by the USER, in accordance with the instructions for use.

Ch k lianca s dmcuwaction oftha vaolayapnt ol dotiog vaop oo
eC Compl uricc o llldl..lbbl/lull UJ cric  reicvuriv vuairtuuuuervrrn DHUI CI.

14 * BIOCODMPATIBILITY

a) A PASSIVE HUMIDIFIER and its parts or ACCESSORIES intended to come into direct ofiindirect coptact
with biplogical tissues, cells or body fluids shall be assessed and documented-according tp the
guidande and principles given in the ISO 10993-1:2009.

b) The MANUFACTURER of a PASSIVE HUMIDIFIER, BREATHING SYSTEM, its partS and ACCESSORIES |shall
addresg in the RISK MANAGEMENT PROCESS the RISKS associated withithe leaching or leakihg of
substarnjces into the GAS PATHWAY.

c¢) The GA$ PATHWAYS of a PASSIVE HUMIDIFIER and its parts or"ACCESSORIES shall be assessed and
documented according to the guidance and principles given¢inthe ISO 18562-1:2017.

d) Special |attention shall be given to substances thatware carcinogenic, mutagenic or toxfic to
reprodyction.

e) The accpssible parts and GAS PATHWAYS of a PASSIVE HUMIDIFIER, BREATHING SYSTEM, its paifts or
ACCESSQRIES that contain phthalates or other<substances, in a concentration that is above (,1 %
weight py weight, which are classified as endocrine disrupting, carcinogenic, mutagenic or [toxic
to reprpduction, shall be marked as centaining such substances on the device itself or on the
packaging that it contains phthalates.

f) The symbols of EN 15986:2011[38](Table B.1, symbol 7) may be used.

g) Ifthe INTENDED USE of a PASSTVE HUMIDIFIER, BREATHING SYSTEM, its parts or ACCESSORIES includes
treatmgnt of children or tfeatment of pregnant or nursing women, a specific justification for the
use of these phthalates érsuch substances shall be included in the RISK MANAGEMENT FILE.

h) The instructions for'ase of a PASSIVE HUMIDIFIER, BREATHING SYSTEM, its parts or ACCESSORIEY that
contain|such phthalates or such substances shall contain:

1) infqrmation on RESIDUAL RISKS for these PATIENT groups; and

2) if app]irnhlp on appropriate precautionary measures

Check compliance by inspection of the relevant validation reports, by inspection of the packaging or the
PASSIVE HUMIDIFIER, by inspection of the instructions for use and inspection of the RISK MANAGEMENT FILE
for identification of the presence of substances that are carcinogenic, mutagenic or toxic to reproduction
and justification for their use.

15 * Requirements for fire prevention

a) A PASSIVE HUMIDIFIER and its parts or ACCESSORIES equipped with an oxygen inlet connector shall
include a means to prevent the propagation of fire back through the PATIENT connector.

b) This means shall not be detachable by the USER without the use of a TOOL.
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c) This means also may stop the flow of gas.
Check compliance by inspection and the following test.

d) Connect the oxygen inlet to an oxygen source capable of delivering the maximum RATED flowrate of
NORMAL USE for the oxygen inlet with ACCESSORY connection tubing of approximately 2 m length
connected to the outlet connector.

e) Wait for steady-state conditions to be achieved.

f) Ignite the ACCESSORY connection tubing or cannula at the end opposite to the outlet connector.

g) (bserve the fire propagating along the connecting tubing towards the PASSIVE HUMIDIFIER.

h) Confirm that the fire is not propagating back through the outlet connector into the PASSIVE HUMIDIFIER
Qr ACCESSORY and that the fire extinguishes at this point.

16 [USABILITY

a) A PASSIVE HUMIDIFIER shall provide adequate USABILITY such that the RISKS resulting ffom NORMAL
USE and USE ERROR are acceptable.

b) A USABILITY ENGINEERING PROCESS complying with [EC 62366-1:2015 shall be perform¢d except:

1) the planning for and execution of production and QST-PRODUCTION monitoring in the context
of applying the USABILITY ENGINEERING PROCESS“Wwithin the framework of ISO 14971, and

2) maintenance of the USABILITY ENGINEERING ‘PROCESS.

While applying the USABILITY ENGINEERING BROCESS, the following shall be consider¢d PRIMARY
OPERATING FUNCTIONS:

—

c) filling the LIQUID CONTAINER and, if previded, the LIQUID RESERVOIR;
d) ¢bserving the water level in the LIQUID CONTAINER and, if provided, in the LIQUID RESERVOIR;
e) ¢onfiguring the ACCESSORIESincluding connection of the detachable parts to the HUMIDIFIER;
EXAMPLE1  Connectionto a MOBILE pole.

f) ¢onnecting the PARIENT-interface to the PASSIVE HUMIDIFIER;

g) disconnecting,the PATIENT-interface from the PASSIVE HUMIDIFIER;

h) PROCESSING the PASSIVE HUMIDIFIER; and

i) performing a basic pre-use functional check of the PASSIVE HUMIDIFIER;

The followi OPERATING
FUNCTIONS:

NOTE For the purposes of this document, the following functions are considered PRIMARY OPERATING

FUNCTIONS even though they are not performed on the PASSIVE HUMIDIFIER'S USER INTERFACE.

j) for a TRANSIT-OPERABLE PASSIVE HUMIDIFIER, positioning the PATIENT and the equipment on a
wheelchair.

Check compliance by inspection of the USABILITY ENGINEERING FILE. Evidence of compliance with this
clause and all requirements of this document referring to inspection of the USABILITY ENGINEERING FILE are
satisfied if the MANUFACTURER has:

— established a USABILITY ENGINEERING PROCESS;
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— established acceptance criteria for USABILITY; and

— demonstrated that the acceptance criteria for USABILITY have been met.
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An understanding of the rationales underlying these requirements is considered, t6 be §
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Annex A
(informative)

Rationale and guidance

General guidance

annex provides a rationale for some requirements of this document and is intend
are familiar with the subject of this document but who have not participated imits d

proper application. Furthermore, as clinical practice and technology change, it is be
nale will facilitate any revision of this document necessitated by those developments.

Rationale for particular clauses and subclauses

bd for those

evelopment.

bssential for
ieved that a

The jnumbering of the following rationales corresponds to the numbering of the clayises in this
docujment. The numbering is, therefore, not consecutive.

Clauke 1 Scope

The [HUMIDIFICATION OUTPUT of a so called “cold~bubble-through” or “cold pass-over” PASSIVE

HUM

when invasive ventilation (in which the upper airway is bypassed) is used.

Subd

Quar
cond
stan
or 21
ident
delivi
37 °(

Gas ¢
folloy
prac

How
that
In a

DIFIER is less than active humidifiers and hence 'does not generally meet the clinical r§

lause 4.3 Gas flowrate and leakage specifications

tities of gas are frequently expréssed as the volume that the gas occupies at s
litions. Generally one atmosphefe)(101,325 kPa) is used as standard pressure. Howg
lard temperatures are used. Whereas 0 °C is used as standard temperature in physics,
,1 °C (70 °F) is often usediin engineering. In ventilation, the gas in the lungs has a {
ical to body temperature’ (approximately 37 °C) irrespective of the temperature
ered to the PATIENT. Fhevolume of a given amount of gas increases by about 13,6 %
or by 5,8 % from 20.°C to 37 °C.

lelivery systeniSysupplying pressurized gas to medical equipment, including PASSIVE H
v engineerifig-Conventions and specify gas quantities and flow rates at STPD cong
ice is follewed in this document for all requirements concerning gas input.

bver, PASSIVE HUMIDIFIERS complying with this document are likely to be used with
nflate the PATIENT’S lungs relative to a local atmospheric pressure between 70 kPa 3

Pquirements

tandardized
bver, several
either 20 °C
emperature

of the gas
from 0 °C to

UMIDIFIERS,
litions. This

ventilators
nd 110 kPa.

dition_the gas in the hmgc is alwavs saturated with water vapour rpgnrdlpcc of the

humidity of

the gas delivered to the PATIENT’S airway. With a standard temperature of 0 °C, 1 1 of gas referenced
to STPD can expand the lungs by 1,8 | at a pressure of 70 kPa. In order to have the values comparable
among different PASSIVE HUMIDIFIERS, it is essential that the information for any PASSIVE HUMIDIFIER
be referenced to the same standard conditions. Because it is the volume of gas and not the number of
molecules that expands the lungs, BTPS is the appropriate set of reference conditions to use.

Subclause 4.4 PASSIVE HUMIDIFIER testing errors

When testing PASSIVE HUMIDIFIER performance several of the test parameters cannot be measured
without a significant degree of measurement uncertainty due to limitations of the accuracy that can be
achieved, particularly when measuring volumes by the integration of rapidly changing flows.

Because of the relative significance of these uncertainties, it is important that MANUFACTURERS allow
for them when declaring parameter accuracy.
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Similarly, it is important for third-party testers to recognize the significance of the uncertainty in their
own measurements when testing to this document.

In practice, this means that, for example, if a MANUFACTURER determines that a parameter has a
tolerance of +7 % but that the measurement uncertainty is +3 % then a parameter tolerance of +10 %
is declared. If a third-party tester subsequently obtains an error of the measured value for that
parameter of +15 %, with a measurement uncertainty of +5 %, then the third-party tester accepts the
MANUFACTURER’S claim.

Furthermore, the MANUFACTURER is required to disclose the measurement uncertainty for each
declared value in order to provide both information to the RESPONSIBLE ORGANIZATION and guidance
for a third-

e d i ot dad 4+ L. i 4 o Lo ] i
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Subclause 5.1.2 Requirements for instability from unwanted lateral movement

TRANSIT-OP
particularly]
stop in an 3
means of at{
attached an

ERABLE PASSIVE HUMIDIFIERS need to be capable of being attached to wheelchairq and
automobiles when the PATIENT is using the PASSIVE HUMIDIFIER while traveéling. A sudden
utomobile can cause the PASSIVE HUMIDIFIER to become a hazardousflying object.|This
achment should not involve the use of a TOOL as the PASSIVE HUMIDIFIER needs to be dasily
1 detached.

Subclause 5.1.3 Requirements for audible acoustic energy

Noise is ubi
health effec
health effec
and develor
acceptable 1

uitous in our environment. High intensities of noise haye'been associated with numg
ts in adults, including noise-induced hearing loss and-high blood pressure. The potg
Es of noise on the newborn include cochlear damageand disruption of the normal gr
ment of premature infants. A noise level with peak intensity of 50 dB is considere
bvel of background noisel14].

rous
ntial
bwth
d an

Subclause 5.1.4 Overflow

PASSIVE HU
horizontally
reasonably

which includles not spilling any liquid, when operated under NORMAL CONDITIONS at this position.

Permanentl
HUMIDIFIER
as a sufficie

A 15 % ove
which inclu

MIDIFIERS often are mounted on polesiin NORMAL USE but are often not mounted ex]
. The committee felt that a 20° tilt'(beyond that of NORMAL USE) could be construg
foreseeable, and therefore required-that the PASSIVE HUMIDIFIER should operate norr

y mounted PASSIVE HUMIDIFIERS are unlikely to be subject to such tilting, nor would PA{
5 that are intended to bé gperated while placed on a table or floor, and so 10° was regg
nt test angle for thesé.

(fill is also reasonably foreseeable and the PASSIVE HUMIDIFIER should operate norn
les not spilling. dny liquid, when operated under NORMAL CONDITIONS with this amouy

actly
ed as
hally,

SSIVE
rded

hally,
nt of

overfill.

Subclause 5.1.5 Overpressure requirement

A PASSIVE HUMIDIFIER designed to be connected to a pressurized gas supply is required to confinue
to operate reHably—threughoutits—RATED—Fange—of supplypressures—Fhese—pressures—ean—only be

maintained if the PASSIVE HUMIDIFIER in NORMAL CONDITION does not attempt to draw more flow
from the gas source than the gas source is designed to supply. It is also expected that these PASSIVE
HUMIDIFIERS should be designed to prevent an unacceptable RISK under possible SINGLE FAULT
CONDITIONS of the pressurized gas supply.

Pressurized medical gas supplies, including MEDICAL GAS PIPELINE SYSTEMS and cylinder pressure
regulators conforming to current relevant standards, supply gas-specific terminal outlets at a pressure
thatis within an internationally agreed pressure range of 280 kPa to 600 kPa under NORMAL CONDITION.
It is expected that PASSIVE HUMIDIFIERS should operate to their declared specification at any supply
pressure within this range.

In the case of a pressure regulator failure the gas supply pressure could rise to the pressure regulator’s
supply pressure - which can be cylinder (tank) pressure. To safeguard against this or similar
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eventualities, gas-specific medical gas supply systems are required to be provided with a means to
limit their output pressure to not more than 1 000 kPa. All gas-powered equipment should be designed
so as not to present an unacceptable RISK if its supply pressure rises up to this value.

PASSIVE HUMIDIFIERS with maximum RATED input pressures exceeding 600 kPa are required to fulfil
these conditions at up to twice their maximum RATED input pressure.

To ensure that the minimum pressure of 280 kPa can be maintained in practice, MEDICAL GAS PIPELINE
SYSTEMS supplying compressed medical gases through gas-specific terminal outlets are designed so
that they can maintain this pressure at the input of gas-powered devices while supplying steady-state

flows

ecting the device to the

up to 60 1/min at a single outlet connected directly to the pipeline; account is taken of t

he pressure

¢grminal unit

gas that this

. The actual
AS PIPELINE
ESPONSIBLE

ted purpose
MEDICAL GAS
foportion of
1/min there
kPa, mainly
ilso because
hl outlet).

inal outlets. However, if the flow demand from many adjacent equipment exceeds 60
increased possibility that the PASSIVE HUMIDIFIER input pfessure could fall below 280
ise of the increased pressure drop across the terminal.urit and input hose assembly (4
e flow-drop characteristic in the case of pressure regulators supplying a single termin
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in the supply
bwn designs
eir MEDICAL
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dition to steady-state flows of 60 1/min, the switching of the internal pneumatic sys
htion of a PATIENT demand system can result ih equipment requiring transient inp
cess of 60 1/min. Because of the compressibility of gas at pipeline pressures and the
g that is employed in order to minimize the pressure drop, such transient demands c
commodated from the gas within the pipes of the MEDICAL GAS PIPELINE SYSTEM. T
orary pressure drops of the input pressure at the inlet of the MEDICAL DEVICES, to bel
o transient flows in excess of 200-1/min (over 3 s) but most of these drops will be withi
assemblies specified by the MANUFACTURER. MANUFACTURERS need to evaluate their

tablish whether any consequent transient pressure drop affects the performance of th
CE when used with recommeénded supply hose configurations and when connected tq
pecific terminal outlets’such as those fitted to cylinder pressure regulators col
0524-1[15],

MED
butt
a dif

CAL DEVICES that®©an draw greater average or transient flows during INTENDED USE ar
heir ACCOMPANYING DOCUMENTATION are required to disclose those flows and warn of
erent divefisity factor.

e permitted,
the need for

The

hverage.flow of 60 1/min is greater than the test flow used during the commissioning of MEDICAL
GAS PIPELINE SYSTEMS. In itself, this should be of no concern because the specific conditions specified
for thefest do not allow a direct comparison between the two values. The committee rejgonsible for
pipeline standards, ISO/TC 121/SC 6, in consultation with ISO/TC 121/SC 1 and ISO/TC 121/SC 3,
agreed to the 60 1/min average flow value, and also the 200 1/min for up to 3 s transient flows, during
preparation of the current standard for MEDICAL GAS PIPELINE SYSTEMS and were aware of the need to
satisfy that specification when finalizing the MEDICAL GAS PIPELINE SYSTEM test requirements.

MANUFACTURERS should be aware that other medical gas supply system standards permit the fitting of
gas-specific terminal outlets to supply systems such as pendant supply units. Such subsystems restrict
the flow that can be drawn from their terminal outlets.
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Subclause 6.4.3 Requirements for warnings and safety notices

The USER should be aware that only the parts or ACCESSORIES listed in the instruction for use have been
validated by the MANUFACTURER. The use of non-validated parts can represent an unacceptable RISK.

For example, the connection of parts to the BREATHING SYSTEM that are not listed in the instruction
for use can increase the inspiratory or expiratory pathway resistance of the BREATHING SYSTEM or can
increase the unintentional leakage of the BREATHING SYSTEM to a level that affects the BASIC SAFETY or

clinical performance.

Subclause 6.4.6 Requirements for operating instructions

a) 9)

Resistance
interfere wi
in lung vent

a) 10)

The interna
known in oy

b) 2)

The amount
velocity. Cha
affects the d

fo flow anywhere in the GAS PATHWAY can increase the work of breathing It can
th the effectiveness of intermittent mandatory ventilation (IMV) or triggeringymecharn
lators.

compliance of the BREATHING SYSTEM, which includes the PASSIVE-BUMIDIFIER, needs

of air entrained by a PASSIVE HUMIDIFIER (e.g. by a Venturi mechanism) is a function ¢
nges in gas velocity (e.g. because of a partial obstrué¢tion of the ventilation circuit) dir
xygen concentration.

Clause 7

MIDIFICATION OUTPUT

U
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30,8 mg/l B
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prevented, i

Physiologicy
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defence meg

Cold bubble
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(category 1
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TPS, by the time it reaches the pharynx;, and 37 °C and 44 mg/]1 at the carina. By he
'ying the gas flow to the same levely;which occurs naturally, the effects of drying c4g
hcreasing PATIENT comfort and tolerance to therapy[16][17][18].

rmal mucus clearance. When the airway is exposed to low levels of humidity the aqy
hses, the mucus layer thickens and cilia beat more slowly[19]. This reduces the ai
hanism and increases.the RISK of respiratory infection[20].

through or cold.pass-over devices are types of PASSIVE HUMIDIFIERS. PASSIVE HUMIDI]J
add energy to.the system (either the HUMIDIFICATION CHAMBER Or BREATHING TUBES
category 3vhumidifiers, as the HUMIDIFICATION OUTPUT is less than active humid
hnd category 2[31), which add heat to the HUMIDIFICATION CHAMBER Or BREATHING TUB

MIDTEIERS do not achieve the improvement in respiratory water loss, nasal resistance g
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der to accurately determine the tidal volume settings of volume=eontrolled ventilators.
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PATIENT compliance that can be achieved using heated humidification[16][20][21][22][2]

B1[24]

PASSIVE HUMIDIFIERS (category 3) can achieve absolute humidification levels of 7 mg/l to 16 mg/],
depending on the flow rate, ambient temperature, and ambient RELATIVE HUMIDITY. PASSIVE
HUMIDIFIERS have been shown to increase the level of ambient humidity by 2 mg/1 to 7 mg/1(21]1[23][26].
HUMIDIFICATION OUTPUT may decrease during use as the gas flow cools the water. Hence, it is important
that category 3 PASSIVE HUMIDIFIERS state the HUMIDIFICATION OUTPUT produced at the PATIENT-
CONNECTION PORT over these conditions(3].
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ISO 80601-2-74 provides the rationale for the levels of HUMIDIFICATION OUTPUT for category 1 and
category 2 humidifiers.

— Category 1 humidifiers are intended for PATIENTS with bypassed airways (invasive ventilation).
Category 1 humidifiers need to be capable of producing a HUMIDIFICATION OUTPUT of at least 33 mg/1
at the PATIENT-CONNECTION PORT.

— Category 2 humidifiersare intended for PATIENTS whose upper airways have notbeen bypassed (non-
invasive ventilation, nasal high flow therapy, sleep apnoea or continuous positive airway pressure
(CPAP) treatment). Category 2 humidifiers need to be capable of producing a HUMIDIFICATION
ouTPUT of at least 12 mg/1 at the PATIENT-CONNECTION PORT.

All of the above discussion assumes a PATIENT at standard body temperature of 37 °Q~For cases of
intenjtional hypothermia or hyperthermia, the limits should be adjusted accordingly.

Clause 10 CLEANING and DISINFECTION

The ESSENTIAL PRINCIPLES of ISO 16142-1 require that MEDICAL DEVICES are-not to be operated or used
if their condition could compromise the health and safety of the PATIENT, on Whom they ar¢ being used
or the employees or third parties interacting with them.

This|means that PASSIVE HUMIDIFIERS, their ACCESSORIES and parts cannot be used if there is a potential
RISK|of the PATIENT, USER or other person being infected as @ result of contact with [the PASSIVE
HUM|DIFIER, ACCESSORY or part.

Thergfore non-single use PASSIVE HUMIDIFIERS, their AGCESSORIES and parts require an [appropriate
level|of DISINFECTION, depending on their use, but rarelyneed to be sterile.

Recommendations for hygienic PROCESSING of PASSIVE HUMIDIFIERS, their ACCESSORIES and parts are
basefl on the general hygiene requirements for, the PROCESSING of MEDICAL DEVICES and 1eed to take
into fonsideration the special requirements and needs of PATIENT care in the clinical envirpnment. The
requjrements for hygienic PROCESSING of this-document are intended to:

— ake the RESPONSIBLE ORGANIZATION for PROCESSING the PASSIVE HUMIDIFIER awatle of how to
plement these tasks in a responsible manner through appropriate delegation; and

— lelp all parties involved in-the PROCESSING of PASSIVE HUMIDIFIERS, their ACCESSORIES pnd parts to
¢omply with the MANUFACTURER’S instructions.

The |[CLEANING and DISINFECTION PROCEDURES of the MANUFACTURER are also intended to provide
practical support tocalkthose involved in PATIENT care in the clinical environment with regard to
implementing the Hygiene measures required for the PATIENT’S safety.

It should be noted that PASSIVE HUMIDIFIERS, as all other MEDICAL DEVICES that have been cgntaminated
with|humanpathogenic microorganisms, are a potential source of infection for humans. Any PASSIVE
HUM|DIEIERthat has already been used on another PATIENT is potentially contaminated with contagious
pathpgenic microorganisms until proven otherwise. Appropriate handling and PROCESSING PROCEDURES
are essential-to-preotectthenextpersonhandlingthe-deviceorthenextPATHENTon-whom the device
is used. Hence PASSIVE HUMIDIFIERS, their re-usable ACCESSORIES and parts that have been used are
required to undergo a PROCESSING PROCESS, following the MANUFACTURER’S instructions, prior to reuse

by another PATIENT.

The following basic considerations need to be addressed by the MANUFACTURER when specifying the
PROCESSING instructions of a PASSIVE HUMIDIFIER, its ACCESSORIES or parts:

— protecting the PATIENT, the USER and the RESPONSIBLE ORGANIZATION (including personnel involved
in performing the PROCESSING PROCESS);

— the limits of the PROCEDURES used for PROCESSING (such as the number of PROCESSING cycles); and

— theneed to guarantee that the PROCEDURES result in a consistently high and verifiable quality, based
on an established quality management system.
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The recommended PROCESSING PROCESS should be determined by:
— the potential degree and type of contamination of the PASSIVE HUMIDIFIER, ACCESSORIES or parts; and

— the RISK of infecting another PATIENT resulting from their reuse and the type of application of the
PASSIVE HUMIDIFIER.

Special consideration of the possible RISK associated with the contamination of gas-conducting
components due to the PATIENT’S rebreathing under SINGLE FAULT CONDITION should be considered.

On the basis of the above, a VERIFIED and validated documented PROCESSING PROCEDURE nheeds to be
specified in such detail so that the outcome is reproducible. An acceptable RESIDUAL RISK from the
HAZARD of ipfection for the next PATIENT can be assumed if:

— the documented PROCESSING PROCEDURE’S effectiveness has been VERIFIED through appropriate
scientific methods by the MANUFACTURER; and

— the reliability of the documented PROCESSING PROCEDURES has been VERIFIED impractice through
appropriate quality assurance measures by the RESPONSIBLE ORGANIZATION/carrying ouf the
PROCES$ING PROCEDURES.

When selectiing and evaluating the PROCESSING PROCEDURES, the MANUFACTURER should consider:

— the ampunt and type of pathogenic microorganisms expectedyto contaminate the PA$SIVE
HUMIDIFIER, ACCESSORIES Or parts;

— the Rrisk for the pathogenic microorganisms to be transmitted to the PATIENT, USER or ¢ther
persong; and

— the microorganism's resistance to the recommended-BROCESSING PROCEDURES.

The RISKS posed by a reprocessed PASSIVE HUMIDIEIER, ACCESSORIES or parts are determined by the
following faftors:

a) undesirged effects, which can result from:
— thelprevious use;
— the|previous PROCESSING PROCESSES; and
— trapsportation and stotdge;
b) the RISKS from subsequent uses, such as the following:
— residues from the previous use (such as secretions, other body fluids, and drugs);

— resldues{rom the previous PROCESSING PROCESSES (such as CLEANING agents, disinfectant§ and
othpr substances, including their reaction products);

— changes of physical, chemical or functional properties of the device; and

— changes in the condition of the material (such as accelerated wear and tear, embrittlement and
changed surface conditions, connectors and adhesive joints);

c) the RISK of transmission of any pathogenic microorganisms.

When considering the suitability of the PROCESSING PROCESS and the feasibility of the PROCESSING
PROCESS for the PASSIVE HUMIDIFIER, ACCESSORIES or parts, the MANUFACTURER should consider the

following points:
— the RISKS involved in the PROCESSING PROCESS;

— the cost effectiveness of the PROCESSING PROCESS;
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the practicability of the PROCESSING PROCESS;

PROCESS;

the efficiency of the PROCESSING PROCESS;
the reproducibility of the PROCESSING PROCESS;

quality management requirements of the PROCESSING PROCESS; and

the availability of the CLEANING equipment and the CLEANING agents specified in the PROCESSING

the environmental impact of the PROCESSING PROCESS and the disposal of the PASSIVE HUMIDIFIER,

4
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ACCESSORIES or parts.

MANUFACTURER should VERIFY all CLEANING agents and PROCESSING PROCEDURES used
pir suitability and repeatability with the PASSIVE HUMIDIFIER, ACCESSORIES orparts, d
ype of use.

RESPONSIBLE ORGANIZATION should VERIFY that manual CLEANING and DISINFECTION of
DIFIER, ACCESSORIES or parts are always carried out in accordance with the PROCEDUR
P ACCOMPANYING DOCUMENTATION.

MANUFACTURER should specify validated automated CLEANING and DISINFECTION H
by are not followed, the effectiveness of the CLEANING andyPISINFECTION cannot be
parameters could include the volume of water used, water pressure, temperature, p
NING agents and disinfectants and residence time.

ar basis.

MANUFACTURER should ensure that the_specified DISINFECTION PROCEDURES are
pctericidal, fungicidal and virucidal seythat the cleaned and disinfected PASSIVE
SSORIES or parts do not pose an unacceptable RISK of infection by reproductive
borganisms when any of these elements, collectively or individually, comes in contact W
ENT, USER or other person.

tive DISINFECTION require$ithat the instructions for the disinfectant, especially wif
bntration and residencetime, are followed.

wing any PROCESSING/PROCEDURE, safety and functional testing of the PASSIVE HUM
SSORIES (as specified by the MANUFACTURER’S instructions) needs to be carried out.
y-relevant functional testing can be carried out directly before use of the PASSIVE HUM

extent and type of the tests depends on the PASSIVE HUMIDIFIER, ACCESSORY or part an
defined.in’'the ACCOMPANYING DOCUMENTATION.
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with regard
epending on

the PASSIVE
ES specified

ROCEDURES.
guaranteed.
H, dosage of

ied out on a

VERIFIED to
HUMIDIFIER,

pathogenic
Fith the next

h regard to

IDIFIER and
f necessary,
IDIFIER.

] these need

Non-standard BREATHING SYSTEM CONNECtors can represent an unacceptable RISK as attempts are made
to fit a standard BREATHING SYSTEM to a ventilator or PASSIVE HUMIDIFIER. Non-standard BREATHING
SYSTEM connectors can cause leaks if used with similar but not compatible connectors.

Subclause 11.4 ACCESSORY port

The use of Luer taper or Luer-lock connectors complying with ISO 594-1[33], ISO 594-2[34] or
IS0 80369-7:2016[35] are not permitted for use in a BREATHING SYSTEM, as there are several case reports
of accidental connection with intravenous fluids and parenteral and enteral feeding solutions causing
serious morbidity and mortality due to aspiration of these foreign substances into the lungs.

Clause 12 Requirements for the BREATHING SYSTEM and ACCESSORIES

[tis the responsibility of the MANUFACTURER of a BREATHING SYSTEM, its parts or ACCESSORIES to VERIFY
that their product complies with the requirements of this document.
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BREATHING TUBES up to the PATIENT-CONNECTION PORT form part of the total-system performance
requirements. MANUFACTURERS of BREATHING TUBES need to ensure that total-system performance
requirements are met by testing the BREATHING TUBES with the recommended PASSIVE HUMIDIFIER.

Clause 14 BIOCOMPATIBILITY

Since much of the BREATHING SYSTEM is likely to be draped over or around the PATIENT, it is likely to
come into direct contact with the PATIENT during NORMAL USE. Additionally, the GAS PATHWAYS conduct
fluids into or out of the PATIENT. As such, the GAS PATHWAYS of the BREATHING SYSTEM and the PASSIVE
HUMIDIFIER need to be investigated regarding BIOCOMPATIBILITY and compatibility with substances
that might pass into the PATIENT via the GAS PATHWAYS.

Clause 15 Requirements for fire prevention

Based on thg data provided by the NFPA Fire Analysis and Research Division it is clear that'the usg of a
firebreak inja HOME HEALTHCARE ENVIRONMENT should enhance the safety of PATIENTS their fanilies
and their hogmes. The RISK of ignition is increased because use is not supervised by a héalthcare worker
and there isja likelihood a PATIENT will smoke while using the device. In the USA, there'were an av¢rage
of 222 home structure fires per year involving oxygen administration apparatus between 200 and
2010. It is edtimated that these fires led to 75 deaths and 113 injuries per year:

A PASSIVE HUMIDIFIER and its parts or ACCESSORIES should be equipped with a means to prevent the
propagation of fire. For example, through validation the LIQUID RESERVOIR can be sufficient in itsglf to
prevent fire|reaching the flow source. This is the same requirementds was added to ISO 80601-2-H9[41.
It is not a flqw-stop requirement, but a fire-stop requirement.
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Annex B
(informative)

Symbols on marking

IS0 20789:2018(E)

Symbols are frequently used on MEDICAL DEVICES in preference to words with the intention of obviating
language differences and permitting easier comprehension of a marking or indication, sometimes in

a reg
cons
Conv

IEC €
DEVI
title

Table B.1 — Symbols on marking

tricted space. Consistent use of these symbols and safety signs in all fields of use,(
imer products, and general transportation) will help USERS to become familiar with.th
ersely, any inconsistent use will lead to confusion and mistakes and jeopardizessafety.

0878-1[3¢6] provides a useful compendium of graphical symbols and safetysign used
CES that were complied from relevant ISO and IEC standards. In Table Bl;ythe symbol
hre provided for information.

b.g. medical,
bir meaning.

on MEDICAL
graphic and

No.
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Reference

Title and description

i

3

ISO 7000-2497

Symbol 5.1.3
ISO 15223-1:2016

Date of manufacture

Indicates the date when|
DEVICE was manufactu

NOTE1 OnMEDICAL DEV
shall be expressed as ir
four digits for the year
appropriate, two digits f
and two digits for the d|

NOTE 2 If this symbo
date of manufacture a

name and address of tlhe MANUFAC-
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See ISO 15223-1:2016,
ISO 7000-3082.
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red.
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5 well as the

h one symbol.
Annex A and

ISO 7000-2607

Symbol 5.1.4
[SO 15223-1:2016

Use-by date

The date shall be exp
ISO 8601 as four digits|
and, where appropriat
for the month and two

day. For some MEDICAL
IVDs), this date is only v

ressed as in
for the year
e, two digits
Higits for the
DEVICES (e.g.
hlid when the
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MEDICAL DEVICE iS unoy

LOT

L

ISO 7000-2492

Symbol 5.1.5
ISO 15223-1:2016

Batch code

To identify the MANUFACTURER'S batch
or lot code, for example on a MEDICAL
DEVICE or the corresponding packag-
ing. The code shall be placed adjacent
to the symbol.

REF

ISO 7000-2493

Symbol 5.1.6
ISO 15223-1:2016

Catalogue number

To identify the MANUFACTURER’S
catalogue number, for example on a
MEDICAL DEVICE or the corresponding
packaging. The catalogue number
shall be placed adjacent to the symbol.
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Table B.1 (continued)

No.

Symbol

Reference

Title and description
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ISO 7000-2498

Symbol 5.1.7
ISO 15223-1:2016
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Annex C
(normative)

Determination of HUMIDIFICATION OUTPUT

C.1 General

The HUMIDIFICATION OUTPUT is defined as the mass of water vapour per unit volume lef-gas (mg/1) at
BTPYreference conditions, which is physiologically more appropriate than other reference fonditions.

Compmnercially available hygrometers do not have the necessary speed of response-fo provide consistent
and forrect results when operated in the non-isothermal environment of“the BREATH|NG SYSTEM.
Thergfore, the use of such instruments should be restricted to constant-flow/humidity mepsurements.
However, the use of such instruments is suitable to VERIFY the maintehance of clinical gerformance
during all of the tests of this document except the determination“of’'the HUMIDIFICAT[ON OUTPUT
requjred in Clause 7.

The fise of a dew point hygrometer requires a conversion from the specified units of mg/l (reference
BTPY) to equivalent values for dew point. See Table C.1.

Table C.1 — Equivalent dew point for HUMIDIFICATION OUTPUT

L . Equivalent dew
Humidifier Absolute’humidity under point
classificationa BTPS-.conditions mg/1 oc
Category 1 33 32,2
Category 2 12 15,9
Category 3 6 (typical) 13
a CategoryAaind Category 2 humidifiers are classified in ISO 80601-2-74.

C.2 | Principle
The HUMIDIFICATION'OUTPUT is measured using the gravimetric method, which is a simple technique.

This|test methodspecifies dry input gas, so that any moisture in the output gas has been gdded by the
PASS|VE HUMIBIFIER. The volume of output air is normalized to the volume it would occupy| under BTPS
condiitions37 °C, ambient pressure, saturated with water vapour).

C.3 Test conditions

There are several practical considerations required to perform this test method in order to calculate the
HUMIDIFICATION OUTPUT. As several different definitions of “standard conditions” exist, it is important
to know the reference conditions for the flowmeter calibration.

Table C.2 provides the most commonly encountered reference conditions and a corresponding
correction factor to scale the volumetric flow reading referenced to standard conditions to a volumetric
flow referenced to BTPS conditions as required to perform the gravimetric calculation.
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