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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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tests for infant cardiorespiratory monitor performance;
tests for mechanical strength (via IEC 60601-1-11);
requirements for transit-operable use;

new symbols;

requirements for an infant cardiorespiratory monitor as a component of an ME system;

’

tests for enclosure integrity (water ingress via IEC 60601-1-11);

requirement for both a direct measurement of respiration, and an indirect measurement of apnoeic
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— tests for cleaning and disinfection procedures (via IEC 60601-1-11); and
— harmonization with ISO 20417.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document specifies requirements for infant cardiorespiratory monitors called in previous
working documents “infant apnoea monitors or infant monitors”. Infant cardiorespiratory monitors are
intended to be used primarily to monitor cardiorespiratory parameters for patients less than 3 years
of age. Infant cardiorespiratory monitors are required to include at least one direct measurement of
respiration and one indirect measurement of apnoeic activity such as heart rate or oxygen saturation.
Infant cardiorespiratory monitors are intended for use in the home healthcare environment. Infant
cardiorespiratory monitors are frequently used in locations where supply mains is not reliable. Infant
cardiorespiratory monitors are often supervised by non-healthcare personnel (lay operators) with

varying lev
used elsewh]

Annex A cor]
Annex C con
Annex D corf

If a clause o
only, the tit

subclause applies both to ME equipment and to ME systems, as relevant.

Hazards in}
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Accessories
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essential per

NOTE 2
guidances of

NOTE 3
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NOTE 4
requirement

Adlditional information can be found in IEC 60601-1:2005+AMD1:2012+AMD2:2020, 4.2.

This document has been prepared to address the relevant essential principlesl®] and labell

This document has beenprepared to address the relevant essential principles of safety and perforn

IS of training. AN [njant cardiorespiratory monitor contorming with this docUMment Ca
ere (i.e., in healthcare facilities).

tains guidance or rationale to indicated clauses and subclauses.
tains a guide to the marking and labelling requirements in this document;
tains a summary of the symbols referenced in this document.

I subclause is specifically intended to be applicable to ME equipment only, or to ME sy4
e and content of that clause or subclause will say so. If that i§ xiot the case, the clau

lerent in the intended physiological function of ME. equipment or ME systems w
f this document are not covered by specific requirements in this document exce
2005+AMD1:2012+AMD2:2020, 7.2.13 and 8.4.1.

cardiorespiratory monitor, as defined in'3.10, and its accessories.

are included because the combination of the infant cardiorespiratory monitor ang

formance of the infant cardiokespiratory monitor.

the International Medieal Devices Regulators Forum (IMDRF) as indicated in Annex P.

1:2016 as indicatedin Annex Q.

of European regulation (EU) 2017/745!8] as indicated in Annex R.
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5e or
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Respiratory equipment — Particular requirements
for basic safety and essential performance of infant
cardiorespiratory monitors

1 Scope

Thisdocument applies to the basic safety and essential performance of an infant cardiorespira
as dgfined in 3.10, hereafter also referred to as ME equipment, in combination with itscdcees

intended for use in the home healthcare environment;

intended for use by a lay operator;

intended to monitor cardiorespiratory parameters in sleeping or resting children undef
fage; and

intended for transit-operable use.

NOTH An infant cardiorespiratory monitor can also be used in professional health care facilities

This
the i
safet]

document is also applicable to those accessories intended by their manufacturer to be ¢
hfant cardiorespiratory monitor, where the charactéristics of those accessories can aff
y or essential performance of the infant cardiorespiratory monitor.

EXANPLE probes, cables distributed alarm system

ormative references

The following documents are referred to in the text in such a way that some or all of t
consfitutes requirements of this'document. For dated references, only the edition cited
unddted references, the latest edition of the referenced document (including any amendme

ISO 10993-1:2018, Biological evaluation of medical devices — Part 1: Evaluation and testing
manqggement process

ISO 14155:2020, Clinical investigation of medical devices for human subjects — Good clinical g

ISO 16142-1:2016, Medical devices — Recognized essential principles of safety and performan
devides — Raxt 1: General essential principles and additional specific essential principles for
mediral devices and guidance on the selection of standards

ory monitor,
sories:

three years

onnected to
pct the basic

heir content
applies. For
hts) applies.

within a risk

ractice

re of medical
all non-1VD

Q

of medical d

evices — Part 2: Non-critical medical devices

medical device

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

Part 1: Evaluation and testing within a risk management process

ISO 20417:2021, Medical devices — Information to be supplied by the manufacturer

[SO 80601-2-61:2017, Medical electrical equipment — Part 2-61: Particular requirements for basic safety

and essential performance of pulse oximeter equipment

IEC 60601-1:2005+AMD1:2012+AMD2:2020, Medical electrical equipment — Part 1: General requirements

for basic safety and essential performance
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[EC 60601-1-2:2014+AMD1:2020, Medical electrical equipment — Part 1-2: General requirements for basic
safety and essential performance — Collateral Standard: Electromagnetic disturbances - Requirements and

tests

[EC 60601-1-6:2010+AMD1:2013+AMD2:2020, Medical electrical equipment — Part 1-6: General
requirements for basic safety and essential performance — Collateral standard: Usability

[EC 60601-1-8:2006+AMD1:2012+AMD2:2020, Medical electrical equipment — Part 1-8: General
requirements for basic safety and essential performance — Collateral Standard: General requirements,
tests and guidance for alarm systems in medical electrical equipment and medical electrical systems

[EC 60601-

-11:2015+AMD1:2020  Medical electrical equipment — Part 1-71: General requiren

nents

for basic saj
equipment a

IEC 60601-2
and essentiq|

IEC 62366-1
IEC 62570:2

resonance environment

IEC Guide 1
electrotechn|

3 Terms

For the puy
ISO 18562-1
and the folld

ISO and IEC

ISO Onl
IEC Eleq

3.1

accompany
information
for the inst4
or accessor)j

Note 1 to ent

Note 2 to en

ety and essential performance — Collateral Standard: Requirements for medical elec
nd medical electrical systems used in the home healthcare environment

-27:2011, Medical electrical equipment - Part 2-27: Particular requirements forthe basic §
| performance of electrocardiographic monitoring equipment

:2015+AMD1:2020, Medical devices — Application of usability engineering'to medical de

014, Standard practice for marking medical devices and other item$er safety in the mag

| 5:2021, Application of uncertainty of measurement to conformity assessment activities |
ical sector

and definitions

poses of this document, the terms and definitions given in ISO 16142-1, ISO 176
, IEC 60601-1, IEC 60601-1-2, IEC 60601-146, IEC 60601-1-8, IEC 60601-1-11, IEC 623

wing apply.
maintain terminology databases for-use in standardization at the following addresses

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

tropedia: available at httpsi//www.electropedia.org/

ing information

accompanying-etinarked on a medical device or accessory for the user or those accoun
llation, useprocessing, maintenance, decommissioning and disposal of the medical d
particularly-regarding safe use

Fy: The accompanying information shall be regarded as part of the medical device or accessory.

ryoThe accompanying information can consist of the label, marking, instructions for use, tec

frical

afety

Vices

netic

n the

kable
evice

hnical

description, ir

1stallation manual, quicKk reference guide, etc.

Note 3 to entry: Accompanying information is not necessarily a written or printed document but could involve
auditory, visual, or tactile materials and multiple media types (e.g., CD/DVD-ROM, USB stick, website).

[SOURCE: IS

3.2
apnoea
cessation of

0 20417:2021, 3.2, modified — deleted note 4.]

breathing lasting 10 s or more
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3.3
biocompatibility
ability to be in contact with a living system without producing an unacceptable adverse effect

Note 1 to entry: Medical devices may produce some level of adverse effect, but that level may be determined to be
acceptable when considering the benefits provided by the medical device.

[SOURCE: ISO 18562-1:2017, 3.2]

3.4
central apnoea

apnoeg where there is a cessation of output from the central respiratory centres, and no respiratory
efforft

3.5
cleaning
remgval of contaminants to the extent necessary for further processing or for intended use

Note|l to entry: Cleaning consists of the removal, usually with detergent and water; of adherent sqil (e.g. blood,
protdin substances, and other debris) from the surfaces, crevices, serrations,\joints, and lumens|of a medical
devide by a manual or automated process that prepares the items for safe handling or further procegsing.

[SOURCE: ISO 17664-2:2017, 3.1, modified — replaced "and/or" with™or" in note 1.]

3.6
clinical investigation
systdmatic investigation in one or more human subjects, tnidertaken to assess the clinical performance,
effectiveness or safety of a medical device

Note [l to entry: For the purpose of this document, “clini¢al trial” or “clinical study” are synonymous(with “clinical
invesftigation”.

[SOURCE: ISO 14155:2020, 3.8]

3.7
clinical investigation plan
CIP
document that states the rationale, objectives, design and pre-specified analysis, methodology,
orgahization, monitoring, conduct and record-keeping of the clinical investigation (3.6)

Note|l to entry: For the purpose of this document “protocol” is synonymous with “CIP”. However, protocol has
manyf different meanings) some not related to clinical investigation, and these can differ from country to country.
Ther¢fore, the termCIP is used in this document.

[SOURCE: ISO14155:2020, 3.9]

3.8
disinfeetion
process—to Teduce the Tumberof viable mmicroorgamnisms toa tevel previousty specified as being
appropriate for a defined purpose

[SOURCE: ISO 17664-2:2021, 3.3]

3.9

healthcare professional

individual with appropriate training, knowledge and skills who provides preventive, curative,
promotional or rehabilitative healthcare services in a systematic way to people, families or communities

[SOURCE: ISO 4135:2022, 3.1.6.2]

3.10
infant cardiorespiratory monitor
ME equipment intended to monitor cardiorespiratory parameters for patients less than 3 years of age

©1S0 2022 - All rights reserved 3


https://standardsiso.com/api/?name=f33a4058d6d3dac4092337ed68b04024

ISO 18778

3.11

:2022(E)

information supplied by the manufacturer
information related to the identification and use of a medical device or accessory, in whatever form
provided, intended to ensure the safe and effective use of the medical device or accessory

Note 1 to entry: For the purposes of this document, e-documentation is included in information supplied by the
manufacturer.

Note 2 to entry: For the purposes of this document, shipping documents and promotional material are excluded
from information supplied by the manufacturer. However, some authorities having jurisdiction can consider such
supplemental information as information supplied by the manufacturer.

Note 3 to ent
and its manujf
user or other

[SOURCE: I§

3.12
instruction
IFU

portion of
device or acd

Note 1 to en
relevant sped

Note 2 to ent
medical devic

Note 3 to ent
accessory.

Note 4 to ent
are exempted

[SOURCE: IS

3.13
marking
information
device or acq

Note 1 to ent
Note 2 to en

described in
marking.

y: The primary purpose of information supplied by the manufacturer is to identify the medical d
facturer, and provide essential information about its safety, performance, and appropriatetise
relevant persons.

0 20417:2021, 3.10, modified — deleted note 4.]

s for use

he accompanying information that is essential for the safe and‘effective use of a m4
fessory directed to the user of the medical device

[ry: For the purposes of this document, a user can be eithekra lay user or professional user
ialized training.

y: For the purposes of this document, instructions for.the professional processing between usg
p or accessory can be included in the instructions for tse.

ry: The instructions for use, or portions thereof,'can be located on the display of a medical dev
I'y: Medical devices or accessories that can-be used safely and effectively without instructions fi
from having instructions for use by.sene authorities having jurisdiction.

0 20417:2021, 3.11, modified.— deleted note 5.]

in text or graphicalformat, durably affixed, printed, etched (or equivalent) to a me
ressory

Fy: For the putpeses of this document, the term marked is used to designate the corresponding

Lry: For the purposes of this document, marking is different from ‘direct marking’ as comj
unique.device identification (UDI) standards and regulations. A UDI ‘direct marking’ is a ty

levice
o the

dical

with

sofa

ice or

ruse

dical

act.

nonly
pe of

[SOURCE: IS
3.14

0 20417:2021, 5.16, modified — deleted note 3.]

obstructive apnoea
apnoea due to airway obstruction

3.15
processing

<preparation of medical device, accessory> activity to prepare a new or used medical device or accessory
for its intended use

[SOURCE: IS

0 20417:2021, 3.20]
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single use
<medical device, accessory> intended by the manufacturer to be used on an individual patient or
specimen during a single procedure and then disposed of

Note 1 to entry: A single use medical device or accessory is not intended by its manufacturer to be further
processed and used again.

[SOU

3.17
ster

RCE: ISO 20417:2021, 3.26]

le

free
[SOU

3.18
steri
procq

Note

of a nmpicroorganism on an individual item can be expressed in terms of probability. While this prob

redu
[SOU
3.19

sym

grap
that
infor]

Note
objed]

[soy

3.20
tech
porti
that
trang

Note
[SOU
3.21

'rom viable microorganisms

RCE: ISO 20417:2021, 3.28]

lization
pss used to render product free from viable microorganisms

1 to entry: In a sterilization process, the nature of microbial inactivationis-exponential and thu

ed to a very low number, it can never be reduced to zero.

RCE: [SO 17664-2:2021, 3.17]

bol
hical representation appearing on the label and/or associated documentation of a mq
communicates characteristic information without the need for the supplier or reg
mation to have knowledge of the language'ofa particular nation or people

1 to entry: The symbol can be an abstragt pictorial or a graphical representation, or one that
ts, including alphanumeric characters, (with sufficient justification).

RCE: [SO 20417:2021, 3.29]

hical description
on of the accompanyiing‘information directed to the responsible organization and servi
s essential for preparation for the first use and safe use, maintenance or repair as well a
port or storage-for the expected service life of a medical device

1 to entry: Thetechnical description may be included in the instructions for use.

RCE: 1S6~20417:2021, 3.30, modified — deleted note 2.]

5 the survival
hbility can be

dical device
eiver of the

uses familiar

ce personnel
S processing,

validation

confirmation, through the provision of objective evidence, that the requirements for a specific intended

use o

r application have been fulfilled

Note 1 to entry: The objective evidence needed for a validation is the result of a test or other form of determination
such as performing alternative calculations or reviewing documents.

Note

Note

2 to entry: The term “validated” is used to designate the corresponding status.

3 to entry: The use conditions for validation can be real or simulated.

[SOURCE: I1SO 9000:2015, 3.8.13]
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4 General requirements

4.1 General

Clause 4 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies with the following modifications:

4.2 Essential performance

NOTE There is guidance or rationale for this subclause contained in Clause A.3.

In addition

to subclause 4.3 of TEC 60601-1:2005+AMD1:2012+AMD2:2020, additional ess

ntial

performancd

requirements are given in the subclauses listed in Table 1.

Table 1 — Distributed essential performance requirements

Requirement

Subclause

Ge

or
Ge

herating the apnoeic patient alarm condition

heration of a technical alarm condition
Sensor fault

Internal electrical power source 5 min remaining

12.3.62

123.7

11.5.2 f) 1) iii)

acc

pptance criteria following specific tests required by this decument.

Subclause 21.4 b) 5) indicates the method of evaluating gengrating the apnoeic alarm condition as

4.3 ME ed

In addition
to the comp

The parts of
for applied p

4.4 Singl
In addition {

An infant ca
indirect mej

5 Gener

fo subclause 4.6 of [EC 60601-1:2005+AMD1:2012+AMD2:2020, the following applies

iance check:

arts according to this subclause.

e fault condition for ME equipment

al requirements for testing of ME equipment

juipment or ME system parts that contact the patient

o subclause 4.7 of {EC 60601-1:2005+AMD1:2012+AMD2:2020, the following applies:

rdiorespiratary monitor shall include at least one direct measurement of respiration an
surement of<apnoeic activity such as pulse rate or oxygen saturation.

prior

accessories that can come into.contact with the patient shall be subject to the requirements

] one

5.1 General

Clause 5 of 1

5.2 Infan

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

t cardiorespiratory monitor testing errors

NOTE There is guidance or rationale for this subclause contained in Clause A.3.

a) For the purposes of this document, acceptance criteria for testing declared tolerances shall use the

type A evaluation method (statistical uncertainty) procedure from IEC Guide 115:2021, 4.4.2.

b) Test equipment and methods shall be selected and controlled to ensure that the uncertainty (with
coverage factor k = 2, for confidence of ~95 %) is no more than 30 % of the disclosed tolerance for
the parameter being tested.
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c¢) The manufacturer shall disclose the measurement uncertainty of each disclosed tolerance in the
technical description.

Check conformance by inspection of the instructions for use and the technical description.
6 Classification of ME equipment and ME systems

6.1 General
Clause 6 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies.

6.2 | Additional requirements for classification of ME equipment and ME syStems

An infant cardiorespiratory monitor shall be transit-operable.

7 ME equipment identification, marking and documents

7.1 | General
Clausge 7 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies,

7.2 | Information to be supplied by the manufacturer

a) The information supplied by the manufactureref’ an infant cardiorespiratory monftor and its
qccessories shall conform with ISO 20417.

b) In applying ISO 20417:2021, the terms in this document and those in IEC 60601-1:4005+AMD1:
2012+AMD2:2020 shall be used as follows.

1) The term "accompanying inforimation" shall assume the same meaning as adcompanying
documents.

2) The term "medical device*\shall assume the same meaning as ME equipment.
3) The term "user" shallLassume the same meaning as operator.
4) The term "patiéent" shall include animals.

Check conformanece.by application of ISO 20417:2021.

7.3 | Additienal requirements for accessories

In additien to subclause 7.2.4 of IEC 60601-1:2005+AMD1:2012+AMD2:2020, the following gpplies:

Accessories supplied separately shall:
a) fulfil the requirements of 7.4; and

b) be marked with an indication of any limitations or adverse effects of the accessory on the basic
safety or essential performance of the infant cardiorespiratory monitor, if applicable.

1) If marking the accessory is not practicable, this information may be placed in the instructions
for use.

NOTE The manufacturer of the accessory can be the infant cardiorespiratory monitor manufacturer or another

entity (“third-party manufacturer”, healthcare provider or durable medical equipment provider) and all these
entities are expected to verify conformance with this requirement. Additional requirements are found in 18.1.

©1S0 2022 - All rights reserved 7
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Check conformance by inspection and inspection of the risk management file for any limitations or
adverse effects of the accessory.

7.4 Additional requirements for marking on the outside of ME equipment or
ME equipment parts
In addition to subclause 7.2 of IEC 60601-1:2005+AMD1:2012+AMD2:2020, the following applies:

a) For an infant cardiorespiratory monitor intended to be used in the magnetic resonance (MR)
environment, the infant cardiorespiratory monitor, its parts and accessories shall have clearly legible
markings conforming with:

1) symbol 7.3.1-1 of IEC 62570:2014 (see Table D.1, symbol 1) if ‘MR Safe’;
2) symbol 7.3.1-2 of IEC 62570:2014 (see Table D.1, symbol 2) if ‘MR Safe'; or
3) symbol 7.3.2 of IEC 62570:2014 (see Table D.1, symbol 3) if ‘MR Conditional".

b) For an {nfant cardiorespiratory monitor not intended to be used in the magnetic resonance [MR)
environment, the infant cardiorespiratory monitor, its parts and accessories_shall have clearly ldgible
markings conforming with IEC 62570:2014 symbol 7.3.3 (see Table D.1, syymbol 4) if 'MR Unsafe|.

Check conformance by inspection.

7.5 Geneyal instructions for use

In addition fo subclause 7.9.2.1 of IEC 60601-1:2005+AMD1:2012+AMD2:2020, the following applie

12

Add as third bullet following the first paragraph:

— the intepded position of the operator;

Add after nqte 5:

a) Separatg instructions for use shall be provided for:
1) thellay operator; and
2) thelhealthcare professional,.operator.

b) The maphufacturer may eheose in which instructions for use to place the information requirgd by
this doqument unless 6therwise indicated in this document based on risk management and usapility
considefations.

c) The healthcare prafessional operator instructions for use shall include the information containgd in
the lay ¢peratpr instructions for use.

Check confdrmance by inspection of the instructions for use, the risk management file and the usapility
engineering file.

7.6 Additional requirements for warnings and safety notices
In addition to subclause 7.9.2.2 of IEC 60601-1:2005+AMD1:2012+AMD2:2020, the following applies.
The instructions for use shall include:

a) advice of other hazards and risks associated with the infant cardiorespiratory monitor, including
applicable examples.

EXAMPLE WARNING: Do not use the monitor with another impedance monitor as interference can
cause missed apnoea events.

8 © IS0 2022 - All rights reserved
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b) if the infant cardiorespiratory monitor only detects central apnoea, a warning to the effect that:
Warning: Do not attempt to use this monitor to detect obstructive sleep apnoea. Obstructive sleep
apnoea cannot be detected by this monitor.

c) if the infant cardiorespiratory monitor is not 'MR safe' or '"MR Conditional’', a warning to the effect
that: Warning: It is unsafe to bring this monitor into an area of magnetic resonance (MR) equipment.

Check conformance by inspection of the instructions for use.

7.7

Additional requirements for start-up procedure

initia

a)
f

1
b)

d)
Chec

7.8

| setup for a patient to determine whether the infant cardiorespiratory monitor isfeady for use

['he instructions for use for the lay operator shall disclose a method by which the follo
unctionally tested to determine if operating correctly:

) the assembled sensors and related accessories; and
) the switchover to and operation from the internal electrical power supply.

NOTE 3 Additional requirements are also found in 15.3.

The instructions for use for the healthcare professiotial operator shall disclose a test met]

) by which functions necessary for normal-tise can be tested to determine if they a
correctly; and

) by which one can determine whethei or not the sensors and related accessories arg
use.

These test methods, or portions thereof, may:

) be performed automatically by the infant cardiorespiratory monitor; or

) require operator @ction.

These test methadsshould be as automated as practicable.

k conformariee-by inspection of the instructions for use.

Additional requirements for operating instructions

r applies.

5 used for the

wing can be

hod:

e operating

suitable for

7.8.3

General

In addition to subclause 7.9.2.8 of IEC 60601-1:2005+AMD1:2012+AMD2:2020, the following applies.

7.8.2 Lay operator operating instructions

The instructions for use intended for the lay operator shall include:

a) adescription of a means to determine the operation time of the internal electrical power source.

b) adescription of how to connect and test the connection of a distributed alarm system, if provided.

©ISO
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7.8.3 Healthcare professional operator operating instructions

The instructions for use intended for the healthcare professional operator shall include

a) adescription of how at least the following alarm conditions can be functionally tested:
1) apnoea; and
2) sensor fault.

Check conformance by inspection of the instructions for use.

7.9 C(leaning, disinfection, and sterilization

Subclause [7.9.2.12 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies with the) following
modification:

Add after noymal use:
and single fdult condition
Add to the bylleted list:

a) any pre¢-use cleaning and disinfection or cleaning and sterilization procedures for the ipfant
cardiorgspiratory monitor and any accessories including any specific procedures necessary bgfore
the infaht cardiorespiratory monitor is transferred to another patient;

b) procedures for cleaning, disinfection or sterilization and the‘tecommended frequencies;

c) any limjtations on the number of cleaning, disinfection‘or sterilization cycles.

7.10 Additional requirements for maintenance
In addition fo subclause 7.9.2.13 of IEC 60601-1:2005+AMD1:2012+AMD2:2020, the following applies.
The instructjions for use shall disclose

a) adescription of periodic safety inspections that should be performed by the operator.

b) the carg¢ and maintenance prodedures for the internal electrical power source, including instrucfions
for rechlarging and, if applicable, replacement.

Check conformance by inspection of the instructions for use.

7.11 Additional requirements for accessories, supplementary equipment, used material

In addition to,subclause 7.9.2.14 of IEC 60601-1:2005+AMD1:2012+AMD2:2020, the following applir:s.

If applicable, the instructions for use shall disclose the positioning of sensors.

7.12 Additional requirements for the technical description
In addition to subclause 7.9.3 of IEC 60601-1:2005+AMD1:2012+AMD2:2020, the following applies.

a) The technical description shall include a description of a method for checking the proper functioning
of the alarm system for each of the alarm conditions specified in this document, if not performed
automatically during the start-up procedure.

b) The technical description shall disclose which checks are performed automatically.

Check conformance by inspection of the technical description.
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Protection against electrical hazards from ME equipment

Clause 8 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies.

9 Protection against mechanical hazards of ME equipment and ME systems

9.1

General

Clause 9 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies including the following additional
subclauses.

9.2

In addition to subclause 9.4.3 of IEC 60601-1:2005+AMD1:2012+AMD2:2020, the foHowing 4

a)

b)

Check conformance by functional testing,

9.3

Subcjause 9.4.4 of IEC 60601-1;2005+AMD1:2012+AMD2:2020 applies with the following m

Replace list item b) with the.folowing:

b)

Check cenformance by carrving with one hand

10

Additional requirements for instability from unwanted lateral movement

An infant cardiorespiratory monitor shall include a means by which theyinfant cardi

hile in use.

XAMPLE1  Means to restrain physically the infant cardiorespiratory monitor during tr
ersonal vehicle or in a baby carriage.

The means shall secure the infant cardiorespiratory~monitor to withstand acce
dlecelerations of 1,0 g longitudinal (forward, backwardj)yand 1,0 g transverse (left, right
3 s in each orientation.

EXAMPLE 2 Attach the infant cardiorespiratory monitor to an armature at a 1 m radius fr
horizontal rotation. When rotating through a cirele every 2 s at constant speed, the lateral
cceleration is approximately 1,0 gl9l.

Grips and other handling devices

An infant cardiorespiratory monitor shall require only one hand to be carried.
EXAMPLE 1 _Small enough that it does not require a handle.
EXAMPLE2\" Equipped with a handle that does not require more than one hand.

EXAMPEE 3 Equipped with a carrying strap.

hpplies:

prespiratory

onitor can be secured without the use of a tool to prevent unwanted.movement during transport

ansport in a

erations or
) for at least

m an axis of
(centripetal)

bdifications.

Protection against unwanted and excessive radiation hazards

Clause 10 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies.

11

Protection against excessive temperatures and other hazards

11.1 General

Clause 11 of [EC 60601-1:2005+AMD1:2012+AMD2:2020 applies including the following additions.

© IS0 2022 - All rights reserved
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11.2 Cleaning and disinfection of ME equipment or ME system

NOTE 1

There is guidance or rationale for this subclause contained in Clause A.3.

Subclause 11.6.6 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies with the following modifications:

Add the follo
a)

wing additional requirements as the last requirements and replace the conformance test:

Infant cardiorespiratory monitor enclosures and carry cases not intended for single use shall be

designed to allow for surface cleaning and disinfection to reduce to acceptable levels the risk of
infection of operators, bystanders, or the patient.

b) Instruc
iy
2) bed

NOTE2 IS

Lions for processing the infant cardiorespiratory monitor, its parts and accessories shall

confform with ISO 17664-2:2021; and

lisclosed in the instructions for use.

D 14159[4] provides guidance for the design of enclosures.

Check confdrmance by inspection of the risk management file. When conformance with this docu

could be aff
accessories,
accordance

bcted by the cleaning or the disinfecting of the infant cardiorespiratory monitor, its part
clean and disinfect them for the number of cycles determined by the expected service |
lvith the methods indicated in the instructions for use, including any cooling or drying pd

Confirm thalt basic safety and essential performance are maintained after these procedures. Confirn

the manufad
cycles.

turer has evaluated the effects of multiple processing €ycles and the effectiveness of {

11.3 Sterilization of ME equipment or ME system

Subclause 1
Add note bef

NOTE
IEC 60601-1-

11.4 Bioco

Subclause 1

|.6.7 of IEC60601-1:2005+AMD1:2012+AMDP2:2020 applies with the following modificaf

ore compliance test:

Additional requirements are found Jin IEC 60601-1:2005+AMD1:2012+AMD2:2020, 11.6.6

11:2015, Clause 8.

mpatibility of ME equipment and ME systems
.7 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies with the following modificat

sting text priok to the compliance statement:

risk management process the risks associated with the biocompatibility and potg
nation-of any gas stream arising from the gas pathways.

ment
b and
ife in
riod.
that
hose

ions:

and

ons:

nufacturer,of any infant cardiorespiratory monitor, its parts and accessories shall addlress

ntial

Add after ex

a) The ma
in the
contam

b) Accesso
toISO 1

Fies'with patient cantact such aselectrodes shall be evalnated for him‘nmpnﬁhilirv acco

0993-1:2018.

1) Accessories with patient contact shall be considered as having permanent duration.

<)

Any gas pathways shall be evaluated for biocompatibility according to ISO 18562-1:2017.

rding

Check conformance by inspection of the risk management file, confirming conformity to ISO 10993-1:2018
and, if appropriate, to ISO 18562-1:2017.

12
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11.5 Interruption of the power supply / supply mains to ME equipment

11.5.1 General

Subclause 11.8 of [EC 60601-1:2005+AMD1:2012+AMD2:2020 applies including the following additions.

11.5.2 Power sources

a) Aninfant cardiorespiratory monitor shall be equipped with an internal electrical power source.
b) Ifequipped with a connection to supply mains, an infant cardiorespiratory monitor shall be equipped
ivith an automatic switchover to the internal electrical power source when the supply mains falls
utside the values necessary to maintain normal operation within 5 s.
c) A fully charged internal electrical power source shall be capable of powering the infant
¢ardiorespiratory monitor for at least 8 h.
d) A means shall be provided for determining the state of this internal electrical power soyrce.
e) A means shall be provided to indicate that the infant cardiorespiratory monitor is powered from the
internal electrical power source.
f) The infant cardiorespiratory monitor shall either
1) be equipped with an alarm system that:
i) detects an alarm condition of at least a low prjiority to indicate the switchover tq the internal
electrical power source;
ii) detects an alarm condition of at leaSt a low priority to indicate there is at leapt 30 min of
remaining power available in the internal electrical power source;
a) The alarm condition to jindicate there is at least 30 min of remaining power available
shall include an auditory alarm signal.
iii) detects an alarm condition of at least a medium priority to indicate there is at lgast 5 min of
remaining power@vailable in the internal electrical power source;
iv) provides at least 5 min between the start of these two internal electrical gower source
failure alarmyconditions;
v) detectS an alarm condition of at least a high priority to indicate there is an indication of
immediate turn off; or
2) beeqivipped with an intelligent alarm system, based on additional information, det¢rmines that
thesimpending internal electrical power source failure alarm condition:
1) is suppressed; or
ii) priority is changed.
NOTE The operator needs sufficient time “prior to the loss of all power” to take action to ensure that
alternative arrangements can be made to continue the function of the infant cardiorespiratory monitor.
g) The instructions for use shall disclose

1) the operational time of the infant cardiorespiratory monitor when powered from a fully charged
internal electrical power source.

2) the behaviour of the infant cardiorespiratory monitor after a switchover to

i)

the internal electrical power source; or

© IS0 2022 - All rights reserved

13


https://standardsiso.com/api/?name=f33a4058d6d3dac4092337ed68b04024

ISO 18778:2022(E)

ii) an alternative supply mains.
3) the behaviour of the infant cardiorespiratory monitor during the recharging of:
i) the internal electrical power source; or
ii) an alternative supply mains.
4) the minimum time between complete loss of the internal electrical power source and

i) the start of the low priority impending internal electrical power source failure alarm
condition; and

ii) [the medium priority impending internal electrical power source failure alarm condition

Check conformance by functional testing and inspection of the instructions for use.

11.5.3 Alternative power supply/supply mains
a) Aninfant cardiorespiratory monitor shall have a means of connection to an alternative supply mains.
EXAMPIE1 A 12Vd.c., 100 W connector for connection to an automotive vehicle power source.
EXAMPIE 2 A connection to alternative d.c. power source.
b) The insgructions for use shall include
1) adgscription of the means of connection.
2) thelrated voltage range.
3) thelnominal voltage range.
4) thejmaximum current required.

Check conformance by inspection and inspection of the instructions for use.

12 Accuracy of controls and instruments and protection against hazardous
outputs

12.1 Genefal
Clause 12 off IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies.

12.2 Accuracy efcontrols and instruments

Subclause 12 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies with the following modificatjons:

Add after existing text prior to the compliance statement:

a) An infant cardiorespiratory monitor may provide means to reduce the visibility of its controls and
indicators either automatically or by operator action.

b) If a means to reduce the visibility is provided, the infant cardiorespiratory monitor shall
automatically resume normal visibility during an alarm condition.

c) The controls and indicators of an infant cardiorespiratory monitor shall be clearly legible under the
conditions specified in IEC 60601-1:2005+AMD1:2012+AMD2:2020, 7.1.2, but with the light level
extended from the range of ‘100 1x to 1 500 Ix’ to the range of ‘100 1x to 10 000 Ix’.

Check conformance by functional testing and application of the tests of IEC 60601-1:2005+AMD1:2012+
AMD2:2020, 7.1.2.
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Accuracy of controls and instruments

12.3.1 General

Subclause 12.1 of [EC 60601-1:2005+AMD1:2012+AMD2:2020 applies including the following additions.

12.3.2 Cardiorespiratory monitoring

For the purposes of detecting and creating alarm conditions for episodes of apnoea, an infant
cardiorespiratory monitor shall include:

b)

12.3

1

4

b)

Chec

12.3

If eq
folloy

a) 1
b)
Chec

a) It least one direct measurement of respiration; and

ne indirect measurement of apnoeic activity such as pulse rate, heart rate or oxygen s

3 Direct monitoring - respiration
\n infant cardiorespiratory monitor shall have a primary means for detecting:
) central apnoea;

) obstructive apnoea; or

3) Dboth.

The instructions for use shall describe the methods fotr detecting apnoea.

) If the infant cardiorespiratory monitor can determine the type of apnoea, the instrug
shall describe the method for determiningthe type of apnoea detected.

EXAMPLE Impedance pneumology for detecting central apnoea; airway thermistor
central apnoea and obstructive apnoea:

kk conformance by functional testing:

4 Indirect monitoring - heart rate

nipped with heart rate‘\monitoring using ECG, the heart rate monitoring shall confo
ving parts of I[EC 60601-2-27:2011:

P01.8.3; and
P01.15.3.4.101.

k conferniance by functional testing and the application of the tests of IEC 60601-2-27

aturation.

tions for use

for detecting

'm with the

2011.

12.3

5-Indirect monitoring from pulse oximetry

12.3.5.1 Indirect monitoring - oxygen saturation

If equipped with oxygen saturation monitoring using pulse oximetry, the oxygen saturation monitoring

shall

conform with the following parts of ISO 80601-2-61:2017:

a) 201.79.2.1.101 ¢);

b) 201.79.2.1.101 g);

c) 201.79.2.2.101;

d) 201.79.2.9.101;

e) 201.79.2.14.101 a);

©ISO
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f) 201.79.2.14.101 b);

g) 201.10.4;

h) 201.11.1.2.2;

) 201.12.1;
i) 201.12.4;

k) 201.13.101; and

1) 201.101

Check conformance by application of the tests of ISO 80601-2-61:2017.

12.3.5.2 Indirect monitoring - pulse rate

If equipped

with the following parts of ISO 80601-2-61:2017:

a) 201.79.
b) 201.7.9.
d 201.79.
d) 201.79.
e) 201.7.9.
f) 201.79.
g) 201.10.4
h) 201.11.]
i) 201.12.4
i) 201.13.]

k) 201.101

Check confo|

12.3.6 Apn
a) An infai

P.1.101 ¢);
P.1.101 g);
p.2.101;
2.9.101;

. 14.101 a);
. 14.101 b);
3
2.2;
1.102;
[01; and

rmance by application of the tests of ISO 80601-2-61:2017.

oeic patient alarm condition

conditio

n'to indicate that the patient is apnoeic.

with pulse rate monitoring using pulse oximetry, the pulse rate monitoring shall confform

it cardiorespiratory monitor shall be equipped with an alarm system that detects an dlarm

1) The alarm limits for the apnoeic patient alarm condition shall be responsible organization-
adjustable over the range of 5 s to 20 s.

2) The alarm limits for the apnoeic patient alarm condition shall not be lay operator-adjustable (see

IEC

60601-1-8:2006+AMD1:2012+AMD2:2020, 6.7).

3) The infant cardiorespiratory monitor may provide the lay operator more than one preset apnoeic
patient alarm limits.

EXAMPLE An awake alarm limit and a sleeping alarm limit.

16
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b) The patient apnoeic alarm condition shall be high priority unless an intelligent alarm system, based
on additional information, determines that the apnoea alarm condition:

1) issuppressed; or

2) priority is changed.

c) The sum of the apnoea alarm condition delay and alarm signal generation delay shall not exceed 10 s.

Check conformance by functional testing.

12.3

7 Sensor fault

a) 4
q

b)

i
c)

d)
e)

]
Chec
12.3
a) 4
b)

c)
Chec

The sensor fault or sensor disconnection alarm condition shall be at least\medium pr
gn intelligent alarm system, based on additional information, determines that the qj

1
3) priority is changed.

The maximum alarm condition delay for the sensor faultwr sensor disconnection ala
ghall not be greater than 20 s.

The alarm system should indicate which sensor is fatlty or disconnected.

The alarm system should discriminate between:

2) sensor fault; and

3) sensor disconnection.

The clinicaliinvestigation shall conform with the requirements of ISO 14155:2020.

Annex €&niay be used for the clinical investigation.

\n infant cardiorespiratory monitor shall be equipped with an alarm system that-dete
ondition to indicate a sensor fault or sensor disconnection.

ondition:

) is suppressed; or

) apnoea;

k conformance by functiomaktesting.

8 Clinical performarice evaluation

\n infant cardiorespiratory monitor shall be evaluated utilizing a clinical investigation.

k conformance by inspection of the clinical investigation report.

tts an alarm

ority unless
bnoea alarm

'm condition

12.4 Usability of ME equipment

Subclause 12.2 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies including the following additions.

a) An infant cardiorespiratory monitor shall provide the responsible organization with a means to
allow the healthcare professional operator to have direct access to settings and alarm limits (see

I

EC 60601-1-8:2006+AMD1:2012+AMD2:2020, 6.7).

b) An infant cardiorespiratory monitor shall provide the responsible organization or the healthcare
professional operator with a means to restrict the lay operator from adjusting the alarm settings
(see IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, 6.7).

Chec

©ISO

k conformance by functional testing.
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13 Hazardous situations and fault conditions for ME equipment

Clause 13 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies with the following modifications:

Addition:

A single fault condition shall not cause the simultaneous failure of:

a)
b)

Check confoffmance by inspection and functional testing.

14 Programmable electrical medical systems (PEMS)
Clause 14 of|IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies.

15 Construction of ME equipment

15.1 Genefal
Clause 15 off [EC 60601-1:2005+AMD1:2012+AMD2:2020 applies, incldding the following additions

15.2 Mode of operation
An infant cafdiorespiratory monitor shall be suitable for continuous operation.

Check conformance by inspection.

15.3 Pre-use check

a)

b)

d)

the direct measurement of respiration; and

any indirect measurement of apnoeic activity.

An infant cardiorespiratory monitor shall be provided with means that allow the following to be
functionally tested by the lay operaitor to determine if they are operating correctly and ready for
use:

1) thelpatient cables;
2) swikchover to and.eperation from the internal electrical power source; and
3) all glarm signais,sincluding the alarm signals from a distributed alarm system.

This test method:

t

1) if practicable, shall be performed automatically by the infant cardiorespiratory monitor; by

2) may require operator action.

EXAMPLE Combination of the power-on self-test routines and operator actions that functionally check
the alarm signals.

NOTE Additional requirements are found in 7.7.

The model or type reference of any required accessories or test equipment needed to perform these
tests shall be disclosed in the instructions for use for the lay operator.

The instructions for use for the lay operator shall disclose the procedure by which these tests are
performed.

Check conformance by inspection of the instructions for use and functional testing.

18
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16 ME systems
Clause 16 of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies.

17 Electromagnetic compatibility of ME equipment and ME systems
Clause 17 of [EC 60601-1:2005+AMD1:2012+AMD2:2020 applies.

18 Requirements for the accessories

18.1] General

The parts and accessories of an infant cardiorespiratory monitor shall conform with the req@iirements of
this locument, whether they are produced by the manufacturer of the infant cardierespiratory monitor
or byf another entity (“third-party manufacturer”).

Check conformance by the tests of this standard.

18.2 Labelling

The gccompanying document provided with each accessory, coitforming with 18.1, shall include at least
one model or type reference of a compatible infant cardiorespiratory monitor.

Check conformance by inspection of the accompanying document.

19 Training
NOTHE 1  There is guidance or rationale for thisclause contained in Clause A.3.

In thle application of the requirements @ 1EC 62366-1:2015+AMD1:2020, 5.6, 5.7.1 b), 5.7.8 d) and 5.8
training shall be considered necessary for both the lay operator and healthcare professionalloperator.

NOTE 2  Requirements for trainingare found in IEC 62366-1:2015+AMD1:2020, 5.8.

Check conformance by inspection of the accompanying document and the usability engineering file.

20 Functional connection

20.1 General

Basidg safety-and essential performance shall be maintained if a connection to the functional donnection of
an inffgnt cardiorespiratory monitor is disrupted or if the equipment connected to those parts fails.

Check conformance by functional testing.

20.2 Connection to an electronic health record
NOTE There is guidance or rationale for this subclause contained in Clause A.3.

An infant cardiorespiratory monitor should be equipped with a functional connection that permits data
transmission from the infant cardiorespiratory monitor to e.g. an electronic health record.

20.3 Connection to a distributed alarm system

NOTE There is guidance or rationale for this subclause contained in Clause A.3.
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ion to a distributed alarm system.

n and under single fault condition.

21 Electromagnetic disturbances - Requirements and tests

21.1 General

An infant cardiorespiratory monitor shall be equipped with a functional connection that permits

The distributed alarm system shall not cause a hazardous situation to the patient under both normal

IEC 60601-1

21.2 Comy
Subclause 4
Amendment

— aninfan
an apno

21.3 Requ
Subclause 5
Add note to

NOTE

21.4 Addit
Subclause 8

a) An infa

healthc(
b)

iy
2)
3)

cha

resq

F2:2U14+AMD 1 ZUZU applies, except as IolIOwWs:

)liance criteria
3.1 of IEC 60601-1-2:2014+AMD1:2020 applies with the following addition«
(add an additional dash between the second dash and third dash of 4.3.1):

t cardiorespiratory monitor is operated using the conditions and test.tonfiguration to d
ea event per 12.3.6.

irements applicable to all ME equipment and ME systems

2.2.1 of IEC 60601-1-2:2014+AMD1:2020 applies with-the following modifications:

ist element b):

The requirements of this document are not consideyed deviations or allowances.

ional general requirements
1 of [EC 60601-1-2:2014+AMD1:2020 applies with the following additions:

nt cardiorespiratory monitor shall be tested according to the requirements for the
[re environment.

The following degradations/if associated with basic safety or essential performance, shall n
allowed!

conpponent failurés;

nges in pregrammable parameters or settings;

bt to default settings;

4) loss

of.an auditory or visual alarm signal,

etect

[lome

bt be

5)

loss of apnoeic event detection.

patient alarm condition.

22 Usability

22.1 General

IEC 60601-1

20

-6:2010+AMD1:2013+AMD2:2020 applies with the following addition.

During testing, the infant cardiorespiratory monitor shall be capable of generating the apnoeic
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22.2 Primary operating functions

a) For an infant cardiorespiratory monitor, the following shall be considered primary operating
functions for all operator profiles:

1)
2)
3)
4)

connecting all required sensors to the infant cardiorespiratory monitor;
proper placement of sensors on the patient;
starting the infant cardiorespiratory monitor from power off;

setting lay operator-adjustable alarm system controls;

10) connecting the infant cardiorespiratory monitorto the distributed alarm system.

i) setting alarm limits, and

ii) inactivating alarm signals;

turning off the infant cardiorespiratory monitor;

charging the internal electrical power source;

processing a soiled infant cardiorespiratory monitor between uses;
selecting between preset apnoeic patient alarm limits, if $e equipped;

performing basic pre-use functional check of the infant cardiorespiratory monitor including the
alarm system; and

b) For an infant cardiorespiratory monitor, the following professional operator-adjustable dlarm system

iy

23 General requirements, tests and guidance for alarm systems in medicqal
electrical equipmentand medical electrical systems

23.1 General

[EC 0601-1-8:2006+AMD1:2012+AMD2:2020 applies except as follows:

¢ontrols shall also be considered primary eperating functions:

setting healthcare professional operator-adjustable alarm system controls:
i) setting alarm limits, and

ii) inactivating alarm signals.

23.2 Volume and characteristics of auditory alarm signals and information signals

Subclause 6.3.3.2 of IEC 60601-1-8:2006+AMD1:2012+AMD2:2020 applies with the following additions:

a) For high priority and medium priority alarm signals, the infant cardiorespiratory monitor shall be
capable of generating a sound pressure level of at least 70 dBA.

b) For high priority and medium priority alarm signals, the infant cardiorespiratory monitor shall not be
capable of generating a sound pressure level greater than 90 dBA.

c) The infant cardiorespiratory monitor should automatically adjust the auditory alarm signal sound
pressure level in response to current ambient sound pressure levels.

23.3 Additional requirements for termination of alarm signal inactivation
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NOTE1 There is guidance or rationale for this subclause contained in Clause A.3.
Subclause 6.8.4 of IEC 60601-1-8:2006+AMD1:2012+AMD2:2020 applies with the following additions:
a) An infant cardiorespiratory monitor shall not be equipped with:

1) alarm off; or

2) audio off.

b) The duration of alarm paused, audio paused or acknowledged for the alarm conditions required by
this document shall not exceed 120 s without operator intervention.

NOTE 2 Tltis permits an operator to deliberately extend the duration of audio paused by direct action.

Check compliance by functional testing.

23.4 Additional requirements for alarm system logging
NOTE There is guidance or rationale for this subclause contained in Clause A.3.
Subclause 6{12 of [EC 60601-1-8:2006+AMD1:2012+AMD2:2020 applies withithe following additions:

a) Notwithstanding the requirements of IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, an ipfant
cardiorgspiratory monitor shall

1) be ¢quipped with an alarm system log for all alarm conditions and all alarm signal inactivation
staties with a capacity of at least 1 000 events.

2) not|lose the contents of the alarm system log during a loss of power for less than 365 d upless
del¢ted by responsible organization action.

3) not[permit the lay operator to erase the contents of the alarm system log (see 201.109).
b) This log shall also include at least the following events:

1) initjal state of the infant cardiorespiratory monitor;

2) chapge of alarm settings;

3) pover supply source change;

4) access mode; and

5) restlt of the lastpre-use check.

c) Thelog[may consist of multiple individual logs.

Check confolrmance by inspection and functional testing.

24 Requirements for medical electrical equipment and medical electrical systems
used in the home healthcare environment

[EC 60601-1-11:2015+AMD1:2020 applies except for subclause 8.4 which does not apply.
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Annex A
(informative)

General guidance and rationale

General

x A of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies, with the following addition

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 pdrticipated in its d

An understanding of the rationales underlying these requirements is“considered to be §

thein

proper application. Furthermore, as clinical practice and technelogy change, it is be

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

A.3
The

subc
cons
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Rationale for particular clauses and subclauses

following are rationales for specific clauses and<subclause in this document, with
ause numbers parallel to those in the body ef‘the document. The numbering is, th
pcutive.

}.2 - Essential performance

]

Footnote 2 to Table 1 indicates:;imethods of evaluating the monitoring of cardi
arameters as acceptance critéria following specific tests required by this doc
intended to provide criteria which can be used to easily verify that essential performaf
aintained. Although the degradations detailed within 21.3 are associated with immu
he same criteria are intended to be used when the conformance criteria from any oth
ubclause requires confirmation that essential performance is or has been maintained.

hose aspects of essential performance that cannot be reasonably linked to the conform
ithin 21.3 ne€éd-to be confirmed via other means. But, one need only confirm that
equirements/indicated in 21.3 that are likely to have an impact on specific clinical g
re maintained after testing.

.2 - Infant cardiorespiratory monitor testing errors

hen testing an infant cardiorespiratory monitor performance several of the test

122

bd for those
evelopment.
pssential for
ieved that a

clause and
erefore, not

respiratory
ment. It is
ice has been
nity testing,
er clause or

hnce criteria
the specific
erformance

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 flowrates.

Because of the relative significance of these uncertainties, it is important that manufacturers allow
for them when declaring parameter accuracy.

Similarly, it is important for a third-party tester to recognise 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 an
intended tolerance of +10 %, but the measurement uncertainty is +*3 % then test acceptance
criteria is +7 %. If a third party is testing to this document, they also need to include measurement
uncertainty in their testing. If they subsequently obtain an error of the measured value for that
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parameter of #15%, with a measurement uncertainty of +5 %, then the third-party tester could
neither accept nor refute 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-party tester as to the needed measurement accuracy when testing to this document.

7.7 - Additional requirements for start-up procedure

In some designs, adequate checking of the alarm system can be performed with a combination of
operator action and the power-on self-test routines that verify the integrity of the software and the
integrity of the computer r‘nnh‘n]]ing the infnnf rnrr]inrpcpirnt‘nr\/ monitor-as well asthe meas 1ring

sensors|and the alarm signal generation.

11.2 - (leaning and disinfection of ME equipment or ME system

The essential principles of 1SO 16142-1 require that medical devices are "not [tojscompromisg the
clinical condition or the safety of patients, or the safety and health of users ari{where appliqable,
other p¢rsons, provided that any risks which may be associated with their use-constitute accepfable
risks when weighed against benefits to the patient and are compatible with@ahigh level of protertion
of health and safety."

This mgans that an infant cardiorespiratory monitor, its accessories.and parts should not be uged if
there is|an unacceptable risk of the patient, operator or other persen being infected as a restilt of
contact|with the infant cardiorespiratory monitor, accessory orpart.

Therefore, after long-term use in the home, an infant cardigrespiratory monitor, its accessorie§ and
parts, if{transferred to a new patient, require an appropriate level of disinfection, depending ontheir
use, butjrarely need to be sterile.

Recommendations for hygienic processing of an infant cardiorespiratory monitor, its accessorief and
parts are based on the general hygiene requirements for the processing of medical deviceg and
need to|take into consideration the special-requirements and needs of patient care in the clinical
environment. The requirements for hygienic processing of this document are intended to:

— make the responsible organization for processing the infant cardiorespiratory monitor awdre of
how to implement these taskgsiira responsible manner through appropriate delegation; and

— help all parties involvedrin the processing of an infant cardiorespiratory monitor, its accesdories
and parts to comply withthe manufacturer’s instructions.

The cleqning and disinfestion procedures of the manufacturer are also intended to provide pragtical
supportlto all those irdvolved in patient care in the clinical environment with regard to implementing
the hygilene measures required for the patient’s safety.

It should be noted that an infant cardiorespiratory monitor, as all other medical devices that|have
been cdntaminated with human pathogenic microorganisms, are a potential source of infeftion
for humesfs—Any—infant-cardiorespt YO hat-ha H ranetherpatient
is potentially contaminated with contagious pathogenic microorganisms until proven otherwise.
Appropriate handling and processing procedures are essential to protect the next person handling
the equipment or the next patient on whom the equipment is used. Hence, an infant cardiorespiratory
monitor, its re-usable accessories and parts that have been used are required to undergo a processing
procedure, following the manufacturer’s instructions, prior to reuse by another patient.

A o diq afa a a h oo ad o a a

cl v 1 oro OTO OTTitO c i atry O C—O O v

The following basic considerations need to be addressed by the manufacturer when specifying the
processing instructions of an infant cardiorespiratory monitor, its accessories or parts:

— protecting the patient, the operator and the responsible organization (including personnel
involved in performing the processing);

— the limits of the procedures used for processing (such as the number of processing cycles); and
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— the necessity to guarantee the proven standardised procedures to a consistently high and

verifiable quality, based on an established quality management system.

The recommended processing procedures should be determined by:

the potential degree and type of contamination of the infant cardiorespiratory monitor,

accessories or parts; and

the risk of infecting another patient resulting from their reuse and the type of application of the

infant cardiorespiratory monitor.

Special consideration of the possible risk associated with the contamination of gas-conducting

1)

¢omponents due to the patient’s re-breathing under single fault condition should be con

Dn the basis of the above, a verified and validated documented processing procedure
gpecified in such detail so that the outcome is reproducible. An acceptable, residual r
hazard of infection for the next patient can be assumed if the:

documented processing procedure’s effectiveness has been verified through
scientific methods by the manufacturer; and

reliability of the documented processing procedures has Been verified in pract
appropriate quality assurance measures by the respansible organization carry
processing procedures.

When selecting and evaluating the processing procedures; the manufacturer should con;

the amount and type of pathogenic microef¥ganisms expected to contaminat
cardiorespiratory monitor, accessories or parts;

the risk for the pathogenic microorganisms to be transmitted to the patient, operq
persons; and

the microorganism's resistance o the recommended processing procedures.

The risks posed by processing an infant cardiorespiratory monitor, its accessories (
determined by the followingfactors:

undesired effects, which can result from:
the previous use;

the previotis)processing, and
transportation and storage;

the-risks from subsequent uses, such as the following:

sidered.
needs to be
sk from the

appropriate

ice through
ing out the

ider:

e the infant

tor or other

I parts are

residues from the previous use (such as secretions, other body fluids, and drugs),

c)

residues from the previous processing (such as cleaning agents, disinfectants and other

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); and

the risk of transmission of any pathogenic microorganisms.

When considering the suitability and the feasibility of the processing procedure for the infant
cardiorespiratory monitor, accessories or parts, the manufacturer should consider the following
points:

© IS0 2022 - All rights reserved
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— the
— the

— the

risks involved in the processing;
cost effectiveness of the processing;

practicability of the processing;

— the availability of the cleaning equipment and the cleaning agents specified in the processing;

— the

— the

efficiency of the processing;

reproducibility of the processing;

— quat . 4 S

— the
mol

The ma
their su
depend

The res
cardiord
procedu

The ma
are not
parame
cleaning

regular

environmental impact of the processing and the disposal of the infant cardiorespir
pitor accessories or parts.

itability and repeatability with the infant cardiorespiratory monitor, aceeéssories or f
ng on the type of use.

ponsible organization should verify that manual cleaning and disinfection of the i

res specified in the accompanying document.

hufacturer should specify validated automated cleaning.and disinfection procedures. If]
followed, the effectiveness of the cleaning and disinfection cannot be guaranteed.

agents and disinfectants, and residence time.

To ensufre the reproducibility of automated processing procedures, tests should be carried out
basis.
nufacturer should ensure that the'specified disinfection procedures are verified t

The mg
bacteriq
monitor]
pathoggd
contact

Effectiv]
concenti

Followi
monitor
relevan
monitor

The ext

idal, fungicidal and virucidal se-that the cleaned and disinfected infant cardiorespir
its accessories or parts do not pose an unacceptable risk of infection by reprodu
nic microorganisms when«ahy of these elements, collectively or individually, com
with the next patient, opéerator or person.

e disinfection requires$ ‘that the instructions for the disinfectant, especially regai
ration and residencé’time, are followed.

g any processing procedure, safety and functional testing of the infant cardiorespir
(as specifiedby the manufacturer’s instructions) needs to be carried out. If necessary, s3
E functional testing can be carried out directly before use of the infant cardiorespir

entand type of the tests depends on the infant cardiorespiratory monitor, accessory or

atory

hufacturer should verify all cleaning agents and processing procedures uséd with regajrd to

arts,

nfant

spiratory monitor, accessories or parts are always carried 6ut in accordance with the

they
Such

ters could include the volume of water used, water pressure, temperature, pH, dosalge of

on a

o be
itory
ctive
es in

rding

itory
fety-
itory

part

and these need to be defined in the accompanying document.

Clause 19 - Training

The modern infant cardiorespiratory monitor is complex equipment whose use by a lay operator
requires specific training for each manufacturer's make and model.

20.2 - Connection to an electronic health record

Electronic documentation of patient care interventions is rapidly becoming the standard of care.
The primary motivations are to improve the quality of care for an individual patient through
accurate and complete documentation, and to improve the completeness and accuracy of aggregate
data to facilitate continuous quality improvement. Providing remote supervisory capability is
rapidly becoming the standard of care in the home healthcare environment.
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— 20.3 - Connection to a distributed alarm system

Patients who are monitored by an infant cardiorespiratory monitor are not always located near
enough to the lay operator to ensure that alarm signals coming from the patient's room can be
heard. It is reasonably foreseeable that some rooms of a patient’s home are out of earshot of other
rooms. As a result, it is necessary for an infant cardiorespiratory monitor intended for use in the
home healthcare environment to be equipped with a means to connect to a distributed alarm system
that can provide additional alarm signal presentation points. A distributed alarm system facilitates
delivery of alarm signals to other rooms where the operator might be located, thereby permitting a
timely response and intervention to support patient care.

Addiss 1 H +af, i H 3 £ o1 H 13 yu i
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Permitting very long pauses of alarm signals can be hazardous for the patient since the operator
yill not be notified of the existence of an alarm condition. However, patient. management often
fequires procedures that can be disrupted by auditory alarm signals. Therefore, extdnding audio
wpaused by operator action is useful to prevent the infant cardiorespiratorymonitor from disturbing
the operator or others in the vicinity.

An infant cardiorespiratory monitor should be equipped with ab~audio paused capability that
permits the operator to pause the alarm signals prior to the creation of an alarm condition. Such
3 capability permits the operator to minimize nuisance auditory alarm signals in sitpations that
dre known to be associated with creation of nuisance alariiconditions. A ‘planned’ digconnect is a
¢ommon situation where this capability is needed.

23.4 - Additional requirements for alarm system logging

Dptimal management of a patient requires the ability to review the history of important
qlarm conditions. This is a more reasonable means of risk control in the home healthcare
environment for equipment than latching_alarm signals. Additional information is also found in
IEC 60601-1-8:2006+AMD1:2012+AMD2:2020, Annex A, for 6.12 - alarm condition logging
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(informative)

Sequence of testing

Annex B of [EC 60601-1:2005+AMD1:2012+AMD2:2020 applies.
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Annex C
(informative)

Guide to marking and labelling requirements for ME equipment
and ME systems

C.1 | General
Anngx C of IEC 60601-1:2005+AMD1:2012+AMD2:2020, applies, with the following dddition

«\

C.2 | Marking on the outside of ME equipment, ME systems or their parts

Addifional requirements for marking on the outside of an infant cardiorespiratory monitor, its parts and
accegsories are found in Table C.1.

Table C.1 — Marking on the outside of an infant cardierespiratory monitor, its pdrts or

accessories
Desgription of marking Subclause
Accefsories, ind.ication of any limitatigns or advgrse effects of the? accessory on the basic 7.3b)
safetly or essential performance of the infant cardiorespiratory monitor, if applicable
Accefsories, requirements of 7.4 7.3 a)
MR gafe or conditional, if applicable 7.4 a)
MR ynsafe, if applicable 7.4 Db)
Reqyirements of ISO 20417 72

C.3 | Accompanying documents, general

Addifional requirements for-general information to be included in the accompanying docyments of an
infanit cardiorespiratorymonitor or its parts are found in Table C.2.

Table C.2 — Accompanying documents, general

Desgription of requirement Sub¢lause
Declared tolerances shall include the measurement uncertainty 5.2¢)

For ( cces.sories, at least one model or type reference of a compatible infant cardiorespira- 18.2

tory mehiter —
Requirements of ISO 20417 7.2

C.4 Accompanying documents, instructions for use

Additional requirements for information to be included in the instructions for use of an infant
cardiorespiratory monitor or its parts are found in Table C.3.
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Table C.3 — Instructions for use

cardiorespird

tory monitor

Description of requirement Subclause
Accessories, indication of any limitations or adverse effects of the accessory on the basic

safety or essential performance of the infant cardiorespiratory monitor, if not marked and |7.3 b) 1)

if applicable

Advice of other hazards and risks associated with the infant cardiorespiratory monitor, 7.6 )

with examples -
Alternative supply mains, a description of the means of connection 11.5.3b) 1)
Alternative supply mains, the maximum current required 11.5.3b) 4)
Alternative Jupply mains, the nominal voltage range 11.5.3 5] 3]
Alternative Jupply mains, the rated voltage range 11.5.3b) 2)
Any accessotfies including any specific procedures necessary before the infant cardiores- 79 a)
piratory motfitor is transferred to another patient -

Any pre-use ¢leaning and disinfection or cleaning and sterilization procedures for the infant 798

Behaviour of
trical power

the infant cardiorespiratory monitor after a switchover to the internal elec-
Kource

11.5.2 ) 2) i)

Behaviour o
supply mains|

 the infant cardiorespiratory monitor after a switchover to an alternative

11.5.2 g) 2) ii)

Behaviour o
electrical po

the infant cardiorespiratory monitor during the recharging of th€ internal
wer source

11.5.2 g) 3) i)

Behaviour of
supply mains]

the infant cardiorespiratory monitor during the rechargingef an alternative

11.5.2 g) 3) ii)

Care and majintenance procedures for the internal electrical power source, including in-

structions fqr recharging and, if applicable, replacement 710b)
Description of periodic safety inspections that should be-performed by the operator 10 a)
Healthcare professional operator instructions for use,(a description of how the apnoea

. . . 7.8.3a) 1)
patient alarm condition can be functionally tested
Healthcare professional operator instructions for use, a description of how the sensor fault 7.8.34)2)
alarm conditfon can be functionally tested =
Healthcare piofessional operator instructions)for use, method by which functions necessary 77b) 1)
for normal u$e can be tested to deterniing if they are operating correctly "
Healthcare ptofessional operator instructions for use, method by which one can determine 771)2)
whether or not the sensors and-related accessories are suitable for use ’
Healthcare pyofessional operater instructions for use, the information contained in the 75 d)
lay operator fnstructions foruse ’
Infant cardiofespiratory monitor is not safe in MR environment warning, if applicable |7.6 c)
Instructions|for precessing the infant cardiorespiratory monitor, its parts and accessories|11.2 b)
Intended pogitionvof the operator 75
Lay operatorinstructions foruse, a description trow totonmect and test tireconmection 7.8.2b)
of a distributed alarm system, if provided I
Lay operator instructions for use, a description of a means to determine the operation 7.8.2 a)
time of the internal electrical power source .
Lay operator instructions for use, method by which switchover to and operation from
the internal electrical power supply can be functionally tested to determine if operating|7.7 a) 2)
correctly
Lay operator instructions for use, method by which the assembled sensors and related 77 ) 1)
accessories can be functionally tested to determine if operating correctly "
Lay operator instructions for use, the procedure by which the functional testing required 15.3 d)
in 15.3 are performed I
Means for detecting apnoea 12.3.3 b)
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Table C.3 (continued)

ISO 18778:2022(E)

Description of requirement Subclause
Method for determining the type of apnoea, if applicable 12.3.3b) 1)
Minimum time between complete loss of the internal electrical power source and the 11.5.2 g) 4) i)
start of the low priority impending internal electrical power source failure alarm condition|~ " §
Minimum time between complete loss of the internal electrical power source and the s

. L o . ; . 11.5.2 g) 4) ii)
medium priority impending internal electrical power source failure alarm condition
Model or type reference of any required accessories or test equipment needed to perform

: . : ) 15.3 ¢)

the functional testing required in 15.3
Obstfuctive steep apnoea warning, tf appiicabie 756D)
Operfational time of the infant cardiorespiratory monitor when powered from a fully
charged internal electrical power source 11.52¢)1)
Positioning of sensors, if applicable 71
Procgdures for cleaning, disinfection or sterilization and the recommended frequencies \| 7.9 b)
Reqyirements of ISO 20417 7.2
Sepalrate instructions for use for the lay operator and healthcare professional operator |7.5 a)

C.5

Accompanying documents, technical description

Additional requirements for information to be included\in the technical description
cardiorespiratory monitor or its parts are found in Table €4,

Table C.4 — Techriical description

bf an infant

ditiops specified in this document.are performed automatically

Desgription of requirement Subclause
Desdription of a methqq for checlk.ing .the propef functioning of the alarm system for 712 a)

each|of the alarm conditions specified in thissdocument

Meagjurement uncertainty of each disclosed-tolerance 5.2d)
Reqyirements of ISO 20417 7.2

Whigh checks of the proper functigning of the alarm system for each of the alarm con- 7121b)

©ISO

2022 - All rights reserved
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Annex D
(informative)

Symbols on marking

Annex D of [IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies, with the following additions:

Table D.1 — Additional symbols on marking

No

Sy

bol

Reference

Title and description

IEC 60878:2015[2]
Symbol 7.3.1-1
IEC 62570:2014

MR Safe

To identify an item @hich poses n¢ un-
acceptable risks to‘the patient, medical
staff or other persons within th¢ MR
environment.

NOTE When color reproduction {s not
practical, the symbol can be printed in plack
and dwhite. The use of the colored idon is
stfehgly encouraged for the added visipility
ahd information provided by the color

IEC 60878:2015[3]
Symbol 7.3.1-2
IEC 62570:2014

MR Safe

Alternative graphical symbol represgnta-
tion. Same meaning as I[EC 62570-7.8.1-1.

IEC 60878:2015[2]
Symbol 7.3:2
IEC 62570:2014

MR Conditional

To identify an item which poses no {inac-
ceptable risks within defined conditigns to
the patient, medical staff or other pefsons
within the MR environment.

NOTE1  When color reproduction {s not
practical, the symbol can be printed inplack
and white. The use of the colored idon is
strongly encouraged for the added visipility
and information provided by the color

NOTE2 The MR Conditional symbol
can be supplemented by supplemeptary
marking that describes the conditiorns for
which the item has been demonstrated to
be MR Conditional.

MR L £
IVIIN ULISAdIT

@

Symbol 7.3.3
IEC 62570:2014

To identify an item which poses unaccept-
able risks to the patient, medical staff or
other persons within the MR environment.

NOTE When color reproduction is not
practical, the symbol can be printed in black
and white. The use of the colored version is
strongly encouraged for the added visibility
and information provided by the color.
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Annex E
(informative)

Examples of the connection of the measuring device (MD) for
measurement of the patient leakage current and patient auxiliary
current

Anngx E of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies.
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Annex F
(informative)

Suitable measuring supply circuits

Annex F of [EC 60601-1:2005+AMD1:2012+AMD2:2020 applies.
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Annex G
(informative)

Protection against hazards of ignition of flammable anaesthetic
mixtures

AnnesGeofHEC60601-1-2005+AMP 1201 24+ AMDP2:2020 annlies
A\'Zeunv apvras e =p v apv AV Av ATl SnE G ¥ ~AVAVAT Ll S SAr ST Gy ~Av e W L S TS =g ~ry vy ~) vy TP PIreos
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Annex H
(informative)

PEMS structure, PEMS development life-cycle and documentation

Annex H of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies.
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Annex I
(informative)

ME systems aspects

Annex [ of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies.
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Annex ]
(informative)

Survey of insulation paths

Annex ] of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies.
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Annex K
(informative)

Simplified patient leakage current diagrams

Annex K of IEC 60601-1:2005+AMD1:2012+AMD2:2020 applies.
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Annex L
(informative)

Insulated winding wires for use without interleaved insulation

Annex L of [EC 60601-1:2005+AMD1:2012+AMD2:2020 applies.
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Annex M
(informative)

Reduction of pollution degrees

Annex M of I[EC 60601-1:2005+AMD1:2012+AMD2:2020 applies.
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Annex N
(informative)

Data interface requirements

N.1 Background and purpose

Heightened
environment

interest in the monitoring of the infant cardiorespiratory monitor in the home heglt
, as well as accountability and responsiveness of the parties involved has beceme ‘ev

on an interpational scale. Consequently, patients, caregivers, clinicians, service providers,.dnd p

have begun
performanc
data infrast
cardiorespir
framework

monitors in

to be monitq

It is import
confidential

A harmoniz
monitors in
analyses, by
setting of in

The standal
environment
improveme

the systematic definition and collection of information with regard te monitorin
e of this type of infant cardiorespiratory monitor. This trend is also driyen by an enha
Fucture. In order to establish a common definition for monitoring the-performance of i
ntory monitors, explicit criteria need be applied to choosing and defining parameters.
s intended to inform about a common definition of parametersd{oxinfant cardiorespir

red, and for what purpose.

ant to note that any data collection needs to be carried out according to privacy
lity legislation and ethical principles.

bd effort to develop internationally accepted therapy indicators for infant cardiorespir

the home healthcare environment not onlyfosters increasingly robust cross-nat
t can also facilitate the development of comparable data that can be used as a basis fq
ternational benchmarks.

rdization of data available from infant cardiorespiratory monitors in the home healt
is intended to help to eliminate the.current shortcomings and contribute significantly t
t of the monitoring. This approeach seeks to provide a definition that can used across |

cardiorespirfitory monitors for providing\monitoring data independent of the infant cardiorespir
monitor manufacturer or what mechahisms are used to transport the data, either locally or remotg
a healthcare|professional operator. This approach ensures comparability between data regardless d
transport mechanism chosen to. he/most appropriate for a patient situation. It also provides for flg
and cost-effpctive integration\into disparate equipment that healthcare professional operators cal
for patient data management~This approach also maintains comparability between data while allo
advancemernt in data tran'sport technology to provide solutions that better meet the needs of pat|
caregivers, [clinicians,, 'service providers and payers. As such, the definition of specific equip

hcare
dent
hyers
b the
nced
nfant
This
itory

the home healthcare environment. The selection is based on some agreement about what is

and

htory
jonal
r the

hcare
o the
nfant
itory
ly to
fthe
xible
h use
wing
fents,
ment

communication inteéxface hardware or software considerations such as protocols or transport medjiums

is outside of{the.scope of this document.

The followinglevels of data are defined:

Equipment identification: Information identifying the infant cardiorespiratory monitor
Usage monitoring: Data providing monitoring of the use
Settings of the infant cardiorespiratory monitor: Settings relating to monitoring of patient

Infant cardiorespiratory monitor alarm limits: Settings relating to alarm limits

cardiorespiratory monitor

cardiorespiratory monitor and its accessories

42

Event information: Information provided about events related to the usage of the infant

Service monitoring: Indicators relating to preventative or corrective maintenance of the infant
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All infant cardiorespiratory monitors should provide the information to enable identification of the infant
cardiorespiratory monitor. Implementation of any further data levels is optional.

Information identifying pressure units used in the data set should also be provided.

N.2

Data definition

Table N.1 defines infant cardiorespiratory monitor identification data.

Table N.1 — Equipment Identification

Parameter Description Typd
Equipment manufacturer  |Identification of the manufacturer of the equipment | Text string
Equipment model Identification of the product or model number of the | Text stting
equipment
Equipment serial number |Identification number of the equipment Text string
Equipment software version | Identification of the software version(s) implemented [{Text string
in the equipment
NOTE  More than one software version can need to be communicated from the equipment.
Tabl¢ N.2 defines data required for usage monitoring.
A set of measured and calculated values should be provided for each monitoring sessipn, where a
mon{toring session is any period of time the infant cardioréspiratory monitor is monitoring the patient.
Table N.2 — Usage monitoring
Parameter Description Type|
Monitoring start date/time |The current UTC (Goordinated Universal Time) date|ISO 8601-1 Date Tjme
and time when-thre usage session was started (YYYY-MM-DDThh:mm:ss)
Mon|toring stop date/time |The currefityd TC date and time when the usage|ISO 8601-1 Date Tjme
session was stopped (YYYY-MM-DDThh:mm:ss)
Houys of monitoring Number of hours the equipment is powered on and | Value: (h)
monitoring the patient
Houys of patient use Number of hours the equipment is monitoring the|Value: (h)
patient
Tabl¢ N.3 defines applicable infant cardiorespiratory monitor usage information.
Table N.3 — Event information
Parameter Description Type]
Powersupply source Current source of electrical power Mode in use: (1, 2,(3)

1 = external AC supply mains
2 = internal electrical power source

3 = external DC supply mains

Alarm signal inactive state
present

List of text strings

(alarm off, alarm paused, audio off, audio paused,
acknowledged)

List of text strings

Active alarm condition

Currently active alarm conditions

List of text strings

(manufacturer-defined)

© IS0 2022 - All rights reserved
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Table N.3 (continued)

Parameter

Description

Type

Access mode

Current access mode of the infant cardiorespiratory
monitor

1 = lay operator
2 = healthcare professional operator

3 = responsible organization

Mode in use: (1, 2, 3)

Table N.4 defines applicable service and maintenance parameters.

Table N.4 — Service monitoring

Parameter Description Type
Maintenancg needed A manufacturer-specific list of any items requiring| List of text strings
maintenance (manufacturer-defined)
Infant cardiorespiratory mon-|An indication that service is required Textstring:
itor service indicator

(manufacturer-defined)

Hours of mo

hitoring

Number of hours the equipment is powered on and
monitoring the patient

Value: (h)
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