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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-govern
Internationg
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rights. ISO
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This first eq
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requiremen

Part 2:
Part 3:
Part 4:
Part 6:
The followir

Part 5:

NOTE |
been revised

mental, in_fiaison with 150, also take part in the work. IS0 collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

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

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

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

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

ition of ISO 10651-6, together with the second edition of ISO 10651-2, cancels and replaces
pf 1ISO 10651-2:1996, which has been technically revised.

consists of the following parts, under the general title Lung ventilators for medical use — Partig
s for basic safety and essential performance:

Home care ventilators for ventilator-dependent patients
Particular requirements for emergercy and transport ventilators
Particular requirements forlopérator-powered resuscitators
Home care ventilatory.stupport devices

g part is under preparation:

Gas-powered-emergency resuscitators

SO 106561-1:1993, Lung ventilators for medical use — Part 1: Requirements, was withdrawn in 2001 and
as’IEC 60601-2-12:2003, Medical electrical equipment — Part 2-12: Particular requirements for the safg
rs=- Critical care ventilators.
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roduction

This part of ISO 10651 specifies requirements for ventilatory support devices mainly for home-care use but
which could be used elsewhere (in healthcare facilities or other locations) for patients not dependent on
ventilatory support, i.e. where the ventilator is not considered to be life-supporting equipment. These
ventilators are frequently used in locations where driving power is not reliable. These ventilators often are

sup

This
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NOT
resp

To flacilitate the use of this part of ISO 10651, the following drafting conventions have been applied|

Thid
Cros
the

To

emj
nun
letts

ervised DY non-nealtncare personnel with varying levels or training.

part of ISO 10651 is a Particular Standard based on IEC 60601-1:1988, including Amendme
2 (1995), hereafter referred to as the General Standard. The General Standard is the basic §
safety of all medical electrical equipment used by or under the supervision of qualified pers
bral medical and patient environment; it also contains certain requirements for reliable operatid

ty.

dards include requirements for specific technologies and/or hazards and’apply to all applicablg
as medical systems, EMC, radiation protection in diagnostic -X-ray equipment, softwar

Sta
suc’:];
Parficular Standards apply to specific equipment types, such as medical electron accelerators, hig

ical equipment, hospital beds, etc.

E Definitions of Collateral Standard and Particular Standards can be found in IEC 60601-1:1988,
ectively.

part of ISO 10651 uses the same main clause titles and numbering as the General Standard
s-referencing of the requirements. The changes to the text of the General Standard, as suppl
Collateral Standards, are specified by thie use of the following words.

“Replacement” means that the indicated clause or subclause of the General Standard
completely by the text of this Rarticular Standard.

“Addition” means that the relevant text of this Particular Standard is a new element (e.g. su
item, note, table, figur€),additional to the General Standard.

“Amendment” means that an existing element of the General Standard is partially modified
and/or additiornnas indicated by the text of this Particular Standard.

avoid confusion with any amendments to the General Standard itself, a particular numberin
loyed for elements added by this part of ISO 10651: clauses, subclauses, tables and
bered( starting from 101; additional list items are lettered aa), bb), etc. and additional a
red)AA, BB, etc.

nts 1 (1991)
standard for
bnnel in the
n to ensure

General Standard has associated Collateral Standards and Particular Standards. The¢ Collateral

b equipment,
b, etc. The
h frequency

1.5and A.2,

for ease of
emented by

is replaced
bclause, list
by deletion

g has been
figures are
nnexes are

In this part of ISO 10651, the following print types are used:

requirements, compliance with which can be verified, and definitions: roman type;
notes and examples: smaller roman type;
description of type of document change, and test methods: italic type;

terms defined in the General Standard IEC 60601-1:1988, Clause 2 and terms defined in
ISO 10651: bold type.
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Throughout this part of ISO 10651, text for which a rationale is provided in Annex AA is indicated by an
asterisk ().

Requirements for ventilators intended for anaesthetic applications are given in ISO 8835-5.
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Lung ventilators for medical use — Particular requirements for
basic safety and essential performance —

1 |Scope

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

Thig part of 1ISO 10651 specifies the basic safety and essential performance requirements forl home-care
ventilatory support devices, intended mainly for use in home care but which could be used elsewhere (e.g. in
healthcare facilities) for appropriate patients for whom the use“of a home-care ventilator complying with
ISO|[10651-2 is not required.
Thel| requirements of this part of ISO 10651 which replace or modify the requirements of IEC 6(3601-1:1988

and|its Amendments 1 (1991) and 2 (1995) are intended-to take precedence over the corresponding general
requirements.

2 [Normative references
Thel| following referenced documents™ are indispensable for the application of this document| For dated
references, only the edition cited applies. For undated references, the latest edition of the|referenced
docpment (including any amendments) applies.

ISO|32, Gas cylinders for medical use — Marking for identification of content
ISO|4135, Anaesthetic'and respiratory equipment — Vocabulary

ISO|5356-1, Anaésthetic and respiratory equipment — Conical connectors — Part 1: Cones and sqckets

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

ISOL8359 I ow-pressure hase assemblies for use with medical gases

ISO 5362, Anaesthetic reservoir bags

ISO 5367, Breathing tubes intended for use with anaesthetic apparatus and ventilators
ISO 7396-1, Medical gas pipeline systems — Part 1: Pipelines for compressed medical gases and vacuum
ISO 14937, Sterilization of health care products — General requirements for characterization of a sterilizing
agent and the development, validation and routine control of a sterilization process for medical devices, and

Technical Corrigendum 1:2003

ISO 15001, Anaesthetic and respiratory equipment — Compatibility with oxygen

© 1SO 2004 - All rights reserved 1
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ISO 15223:2000, Medical devices — Symbols to be used with medical device labels, labelling and information
to be supplied

IEC 60079-4, Electrical apparatus for explosive gas atmospheres — Part 4: Method of test for ignition
temperature
Part 1:

IEC 60601-1:1988, Medical electrical equipment — and

Amendment 1:1991 and Amendment 2:1995

General requirements for safety,

IEC 60601-1-2:2001, Medical electrical equipment — Part 1-2: General requirements for safety — Collateral

standard: Electromagnetic compatibility — Requirements and tests

IEC 60601-[1-6, Medical electrical equipment — Part 1-6: General requirements for safety — .Collateral
standard: Usability (at present Commmittee draft)

IEC 60601-[1-8:2003, Medical electrical equipment — Part 1-8: General requirements for safety — Collateral
standard: Alarm systems — Requirements, tests and guidelines — General requirements.and guidelines for

alarm syste

3 Terms and definitions

For the pur
following ag

31
airway pre
pressure at

3.2

* applied pf

part of the
necess
can be
needs

all part
NOTE A

3.3

clearly legible

capable of

Ims in medical electrical equipment and medical electrical systems

poses of this document, the terms and definitions given in 1S0,4135, IEC 60601-1:1988 and
ply:

ssure
the patient connection port

rt
quipment which in normal use

arily comes into physical contact with the patient for the equipment to perform its function, or
brought into contact with the~patient, or

0 be touched by the patient, or

5 of the ventilatof-intended to be connected to the ventilator breathing system.

dapted fromJEC 60601-1/A2:1995, 2.1.5

being read by the operator or other relevant person with normal vision

34
home care

ventilator for ventilator-dependent patient

the

ventilator, suitable for domiciliary use without continuous professional supervision, intended to augment or
provide ventilation of the lungs of a patient who is dependent on this ventilation

NOTE

to be life-supporting equipment.

As this ventilator is intended to be applied to patients who are dependent on this ventilation, it is considered

© ISO 2004 - All rights reserved
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home-care ventilatory support device for non-ventilator-dependent patients

ven

tilator

ventilator, suitable for domiciliary use without continuous professional supervision, intended to augment or
provide ventilation of the lungs of a patient who is not dependent on this ventilation

NOTE 1

and

will survive without this ventilatory support, without significant degradation in their health.

NOTE 2 This term is hereinafter referred to as “ventilator”.

This ventilator support device is intended to be applied to patients who are not dependent on this ventilation

3.6

vV
voly

3.7

mirJute volume

me of gas per minute entering or leaving the lungs of the patient

ope€rator's position

inte

IEC
31
Amg
Thig
in1
use

Any
an ¢

34
Am

An
ISO

nded position of the operator in normal use of the equipment

General requirements and general requirements fortests
60601-1:1988, Clause 3 and Clause 4 apply, except as follows:
bndment (add at the end of the subclause):

shall include all displayed values and calibrated controls over the environmental range

D.2.1 as well as the combination of all aceessories specified by the manufacturer in the ins

fault that can lead to a hazard and that is not detected by intrinsic means or by periodic insf
xidant leak, software defect) shall be regarded as a normal condition and not a single fault ¢

bndment (add at the end/of the subclause):

equivalent degree-of safety can be demonstrated by means of a risk analysis, in acco
14971.

Classification

s specified
ructions for

ection (e.g.
tondition.

dance with

IEC

5.2

Additon (add at the end of the subclause):

NOTE A ventilator may have applied parts of different types.

6

IEC

Identification, marking and documents

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

© 1SO 2004 - All rights reserved
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Marking on the outside of equipment or equipment parts

Replacement:

e) Indicati

on of origin

The name and address of the manufacturer and authorized representative, if applicable.

Amendmen

Power

)

t [add at the end of the list item j)]:

input

The rated
mains soc

Amendmen|
q) Physio
If applicablg

Addition:

power input marking shall include the maximum rated power output available to the auxil
ket-outlets with which the ventilator is equipped.

{ [add at the end of the list item q)]:
ogical effects

, a warning that latex is used.

aa) Any
ISO 5359
coding of fl

bb) Operat
instructions

cc) Any pa
dd) * Anyp
EXAMPLE
ee) Where
the first tim
used.
ff) Packagg
1)
2)

a (

an

h-pressure input port shall be marked with the name ©r 'symbol of gas in accordance

hi
%d with the supply pressure range and the maximum flew requirements. If gas-specific co

w control or flexible hoses is used, it shall be in accordanee with ISO 32:1977.

or-accessible ports shall be marked. If symbols>are used, they shall be explained in
for use and validated in accordance with IEC 60601-1-6.

ticular storage and transport instructions,
articular warnings and/or precautions televant to the immediate use of the ventilator.

After storage or transport outsidé the environmental conditions specified for use.
appropriate, the date afterwhich the safe operation of the ventilator or accessory, when use
e, is not assured, expressed as the year and month. Symbol 3.12 from ISO 15223:2000 ma
s containing br€athing attachments shall be clearly marked with the following, as far as applicg
escription-of the contents;

identification reference to the type, or Symbol 3.13 from ISO 15223:2000;

iary

with
our-

the

i for
be

ble:

3) an

dentification reference to the hatch or serial nnmhnr, or. Qymhnl 314 or 316

rom

ISO 15223:2000;

4)
5)
6)

7)

the name or trademark and address of the manufacturer, supplier, and authorized representative;
packages containing latex shall be clearly marked with the word ‘LATEX’;
the word “STERILE”, or Symbols 3.20 to 3.24 from 1SO 15223:2000;

the words “SINGLE USE ONLY”, “DO NOT REUSE”, or Symbol 3.2 from ISO 15223:2000;

gg) All flow-direction-sensitive components that are operator-removable without the use of a tool shall be
durably and legibly marked with an arrow indicating the direction of the flow.

© ISO 2004 - All rights reserved
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hh) Device packaging and/or labelling shall differentiate between sterile and non-sterile versions of the same
or similar products placed on the market by the same manufacturer [see 6.1 ff) 6].

6.3

Marking of controls and instruments

Amendment [add at the end of the list item g)]:

9)

Airway pressures shall be marked in both an S| unit and centimetre water column (cm H,0).

Add
aa)
Amg

and

6.6

Rep

If gas-specific colour-coding is used (e.g. for flow controls, flexible hoses, gas cylinders, etc.) i

acc

6.8.

Amg

ition:
Visual displays shall be visible and clearly legible.
bndment (add at the end of the compliance test):

the legibility test of 6.101.

Identification of medical gas cylinders and connections

lacement:

brdance with ISO 32. See also 56.3 aa).

P Instructions for use

bndment [add at the end of the list item d)]:

d) |Cleaning, disinfection and sterilization of parts in contact with the patient

If agplicable, the instructions for use shall*contain

— |information about cleaning and sterilization prior to first use,

— |information about cleaning, disinfection and sterilization and any restriction concerning re-use,

— |instructions which~indicate the maximum number of reprocessing cycles of cleaning, disin
sterilization before a component can no longer be used, or instructions which indicate th
functional passf/fail criteria to be used in determining when a component can no longer be
reprocessing.

Additions:

aa) Additionrat-gereranfermation

The instructions for use shall include the following:

1) the intended use of the ventilator;

2) description of operator-accessible ports. See also 6.1 bb) and 56.3 dd);

shall be in

fection and
e visual or
used after

3) the rated supply range and consumption that is required for normal use of the ventilator (see also

49.101 e.g. voltage, current, pressure, flow);

4) information necessary to ensure that the ventilator is installed correctly and is in safe
working order;

© 1SO 2004 - All rights reserved
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5) a method for testing the function of the alarm system for each possible alarm condition and a
recommendation for the interval of testing;

6) if the ventilator is provided with a reserve power supply,

how to determine the status of the reserve power source,
how the reserve power source can be tested, and

the functioning after a switchover to the reserve power supply.

7
ha
8) if
49
9) for
re

pl

10) *
be)
lim

5 become fully charged;

he ventilator has provision for an external reserve electrical power source (se&~49.101
102),

the rated voltage range requirement,
the nominal voltage range, and
the maximum current requirement.

each control and measured variable provided on the ventilator, a listing of the applicable ra
bolution and accuracy (see also Clause 51);

The accuracy should be expressed in the form of maximum zero error quoted in appropriate u

Is a sensitivity error quoted, e.g., as a percentage of reading.

f the ventilator is specified as being suitable for use in environmental conditions which ex
yond those specified in 10.2.1 and performance is affected by this, disclosure of the exter
its and how the ventilator will be affected;

11) th
Vv

inspiratory and expiratory pressure(measured at the patient connection port at 60 I/min
tilators intended for providing tidal volumes greater than 300 ml, or at 30 I/min for tidal volu

between 300 ml and 30 ml, or at.5 I/min for tidal volumes less than 30 ml, when the recommer

'
los

12) as
fre

13) *

14) w4

tilator breathing system_iS:in' use and normal ventilation is compromised by the total or pg
s of power supply (see 49:102);

tatement as to whetherany portion of the gas supplied to a high-pressure input port is use
sh gas;

h statement tothe effect that antistatic or electrically conductive hoses or tubing shall not be us

rning statement to the effect that the ventilator shall not be covered or positioned in such a

that theloperation or performance of the ventilator is adversely affected (e.g. positioned next

Cu

rtain that blocks the flow of cooling air, thereby causing the ventilator to overheat);

he ampere-hour rating of the internal electrical power source and the operational time affer it

and

nge,

nits,

end
ded

for
mes
ded
rtial

J as

bd;

way
to a

15) a statement to the effect that adding attachments or other components or sub-assemblies to the
ventilator breathing system can cause the pressure during expiration at the patient connection
port, to increase;

16) a statement to the effect that, while the ventilator is in use, an alternative means of ventilation
should always be available;

17) specifications about the nature and frequency of maintenance operations necessary to ensure
continuing safe and correct operation. This information also applies to accessory components.
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6.8.3 Technical description

Addition:

aa)

The

Additional general information
technical description shall include

the conditions under which any measured or displayed flow, volume or ventilation is to be exp

ressed, e.g.

Ambient Temperature and Pressure Dry (ATPD) or Body Temperature and Pressure Saturated (BTPS)

etc.,

The

the principle, including a summary of algorithms, by which each alarm condition is detected,

* the performance characteristics of the ventilator with any ventilator breathing)system, breathing

attachment, and other component or sub-assembly (e.g., breathing tubes, humidifier,
recommended by the manufacturer for inclusion in the ventilator breathing system,

a pneumatic diagram of the ventilator, including each ventilator breathing system either
recommended by the manufacturer,

any restrictions on the sequence and directions of components intended to be placed
ventilator breathing system, e.g. where such components are flow-direction-sensitive,

interdependence of control functions,
a listing of the following pressures:
— maximum steady limiting pressure (p.sqax);

— minimum steady limiting pressure (p smin);

filter, etc.)

supplied or

within the

— range of values to which the_.maximum working pressure (pwmax) Can be set and th¢ means by

which the maximum is limited\(e.g. pressure cycling, pressure limiting, pressure generatio|

— range of values to which 'the minimum working pressure (pwmin) can be set and thg
which the minimum s achieved.

technical descriptiofi-shall include, if applicable, the following:

for all variables.displayed or used for control, the filtering and/or smoothing techniques applied;

if subatmospheric pressure can be used, the limiting pressure for the inspiratory and expirator

the‘means of triggering; and

n);

b means by

phases;

the characteristics of the breathing system filter, e.g. connector size, dead space, complian
resistance.

6.101 Test method for legibility

ce and flow

Clearly legible indications are correctly perceived by an operator with a visual acuity of 0 on the log MAR
scale or 6-6 (20/20) vision (corrected if necessary) from the operator's position or a distance of Tm+ 10 %
at a light level of (215 + 65) Ix, when viewing the information, markings, etc. perpendicular to and including 15°
above, below, left and right of the line of sight of the operator.
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7 Powe
IEC 60601-

Addition:

-6:2004(E)

r input

1:1988, Clause 7 applies, except as follows.

7.101 Pneumatic power

When the rated supply pressure range is maintained, the rated [see 6.1 aa)] maximum flow requirement, as
measured at the ventilator’s high-pressure input port, shall not be exceeded for more than 0,25 s.

Compliancsg

8 Basid

IEC 60601~

9 Remd

IEC 60601~

10 Envir

IEC 60601~

is checked by inspection.

safety categories

1:1988, Clause 8 applies.

vable protective means

1:1988, Clause 9 applies.

bnmental conditions

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

10.2.1 Environment

Replaceme
b) anamh
c) anamt
d) anatm
e) anamtk

Any extens
accompan

nt:

ient temperature range of + 5 °C-to + 40 °C;

ient relative humidity range.of 10 % to 95 %;

bspheric pressure range’/of 600 hPa to 1 100 hPa;

ient temperature of + 45 °C combined with 75 % relative humidity.

on (widening) of these conditions, as specified by the manufacturer, shall be disclosed in
ying documents. See also 6.8.2 aa) 10).

10.2.2 Povrer supply

Replacement:

a) (third dashed list item):

— voltage fluctuation not exceeding — 20 % to + 10 % of the nominal voltage;

the
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Addition:

10.101 Pneumatic driving power supplies

If the ventilator is intended to be connected to a medical gas pipeline system complying with ISO 7396-1, it
shall operate and meet the requirements of this part of ISO 10651 throughout a pressure range of 280 kPa to
600 kPa, and shall cause no safety hazard with inlet pressures up to 1 000 kPa. The gas flowrate measured at
the ventilator’s high-pressure input port shall not exceed 60 I/min (time-weighted average over 10 s) at a
pressure of 280 kPa under normal condition. Further, the transient flow requirement shall not exceed the
equivalent of 200 I/min for 3 s.

NOTE Flowrate values are expressed under ATPD conditions.

11 |Not used

12 [Not used

13 [General

IEC|60601-1:1988, Clause 13 applies.

14 |Requirements related to classification
IEC|60601-1:1988, Clause 14 applies, except as follows

Repglace 14.2 title with:

14.2 * Class Il Equipment

15 |Limitation of voltage and/or energy

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

16 |Enclosures and protective covers

IEC|60604-1:1988, Clause 16 applies.

17 Separation

IEC 60601-1:1988, Clause 17 applies.

18 Protective earthing, functional earthing and potential equalization

IEC 60601-1:1988, Clause 18 applies.
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19 Conti

IEC 60601-

-6:2004(E)

nuous leakage currents and patient auxiliary currents

1:1988, Clause 19 applies, except as follows.

19.4 * Tests

h) Measurement of the patient leakage current

Addition of sub-item:

101) Thepatientteakagecurrentshatt-bemeasuredfrom—attpartsthataredefired—=as—apptied—parts.

All pari
to the

20 Dieles

IEC 60601~

21 Mechpnical strength

IEC 60601~

22 Moving parts

IEC 60601~

23 Surfaces, corners and edges

IEC 60601~

24 Stabi

IEC 60601-

25 Expe

IEC 60601~

s of the same type shall be connected together electrically, with the exception of parts connegted
protective earth terminal that shall be tested separately from parts not so connected.

ctric strength

1:1988, Clause 20 applies.

1:1988, Clause 21 applies.

1:1988, Clause 22 applies.

1:1988, Clause 23 applies.

ity in normal use

1:1988, Clause 24 applies.

led parts

1:1988, Clause 25 applies.

26 Vibration and noise

IEC 60601-

1:1988, Clause 26 applies.

27 Pneumatic and hydraulic power

IEC 60601-

10

1:1988, Clause 27 applies.
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28 Suspended masses

IEC 60601-1:1988, Clause 28 applies.

29 X-radiation

IEC 60601-1:1988, Clause 29 applies.

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

IEC|60601-1:1988, Clause 30 applies.

31 |Microwave radiation

IEC|60601-1:1988, Clause 31 applies.

32 |Light radiation (including lasers)

IEC|60601-1:1988, Clause 32 applies.

33 |Infra-red-radiation

IEC|60601-1:1988, Clause 33 applies.

34 |Ultra-violet radiation

IEC|60601-1:1988, Clause 34 applies:

35 |Acoustical energy)(including ultrasonics)

IEC|60601-1:1988, Clause 35 applies.

36 |Electromagnetic compatibility

IEC|60601-1:1988, Clause 36 applies, except as follows.

Amendment (add at the end of the clause):

The ventilator shall meet the appropriate requirements of IEC 60601-1-2. The ventilator shall be Class B
and shall not be considered life-supporting equipment.

37 Locations and basic requirements

IEC 60601-1:1988, Clause 37 applies.
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38 Marki

IEC 60601-

ng, accompanying documents

1:1988, Clause 38 applies.

39 Common requirements for category AP and category APG equipment

IEC 60601-

40 Requ
thereof

IEC 60601-

41 Requ
thereof

IEC 60601~

42 Excessive temperatures

IEC 60601~

43 Fire g

IEC 60601~

43.2 Oxygen enriched atmospheres

Replaceme

* In order t
under norm

the ten

an oxio

NOTE A

1:1988, Clause 39 applies.

rements and tests for category AP equipment, parts and components

1:1988, Clause 40 applies.

rements and tests for category APG equipment, parts and components

1:1988, Clause 41 applies.

1:1988, Clause 42 applies.

revention

1:1988, Clause 43 applies, except as follows.

nt:

b reduce the risk to patients, to other persons or to the surroundings due to fire, ignitable mate
al and single fault ‘eonditions, shall not at the same time be subjected to conditions in which

perature of the material is raised to its minimum ignition temperature, and
izer is present.

ir mixtures with a volume fraction of less than 25 % oxygen are not considered to be an oxidizer.

rial,

The minimum ignition temperature is determined in accordance with IEC 60079-4 using the oxidizing
conditions present under normal and single fault conditions.

If sparking can occur under normal or single fault condition, the material subjected to the energy dissipation
of the spark shall not ignite under the oxidizing conditions present.

Compliance is checked by

fault condition.

12

determining the temperature to which the material is raised under the normal and single fault condition,

observing if ignition occurs under the most unfavourable combination of normal conditions with a single

© ISO 2004 - All rights reserved


https://standardsiso.com/api/?name=b2e66cb107be3e066eb00728ecf11968

ISO 10651-6:2004(E)

Addition:

43.101 Compatibility with pressurized oxygen

Components of the ventilator which can come in contact with oxygen in normal condition or in single fault
condition at pressures greater than 50 kPa shall meet the requirements of ISO 15001.

Compliance is checked by inspection.

ization,

infection and compatibility

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

44.8 Spillage
Améndment (add at the end of the subclause):

The| ventilator shall be so constructed that the spillage does not cause a safety hazard.

44.7 Cleaning, sterilization and disinfection
Amendment (add at the end of 2nd sentence):

, or pbe provided with a breathing system filter.
Amendment (add before the compliance test):

Ventilators or accessories labelled sterile shall have been sterilized using an appropriate, validgted method
as described in ISO 14937.

Norl-sterile device packaging systems ‘shall be designed to maintain products that are intended to be sterilized
befgre use at their intended level of\cleanliness and shall be designed to minimize the risk of contamination.

Améendment (add at the end of the compliance test):

If a Isterility claim is made;, review the accompanying documents for methods of sterilization and|disinfection
and|compare to the refevant validation reports.

44.8 Compatibility with substances used with the equipment

Reglacement:

Thel_ventilator and parts thereof shall be designed and manufactured to minimize health risks due to
substances leached from the ventilator or its components during use.

Particular attention should be paid to the toxicity of materials and their compatibility with substances and
gases with which they enter into contact during normal use.

Compliance is checked by inspection of the information provided by the manufacturer.

45 Pressure vessels and parts subject to pressure

IEC 60601-1:1988, Clause 45 applies, except as follows.
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Amendment (add as an additional sentence):

These requirements shall not apply to the ventilator breathing system.

46 Human errors
IEC 60601-1:1988, Clause 46 applies, except as follows.

Replacement:

IEC 60601-{1-6 applies.

47 Electrostatic charges

Not used.

48 Biocgmpatibility

IEC 60601-[1:1988, Clause 48 applies.

49 Interruption of the power supply
IEC 60601-1:1988, Clause 49 applies, except as follows.

Addition:

49.101 * Internal electrical power source

If the ventilator is equipped with an internal electrical power source, means shall be provided to determine
the state of|this power source.

EXAMPLE 1 Time remaining.
EXAMPLE 2 Percent charged:
EXAMPLE 3 Fuel gauge:-

Compliancg is checked by inspection.

49.102 Spontaneous breathing during power failure

The ventilator shall be designed such as to allow spontaneous breathing when normal ventilation is
compromised as a result of any supply power being outside the values specified by the manufacturer [see
6.8.2 aa) 11)].

NOTE This requirement is to allow the patient to breathe spontaneously during “power failure conditions” of the
ventilator.

Compliance is checked by simulating supply power conditions outside those specified for normal conditions

and measuring of flowrate, pressure and resistance at the patient connection port and comparing them to
the values in the accompanying documents.
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49.103 Accidental operation of the on/off-switch

Means shall be provided to prevent accidental operation of the on/off-switch.

NOTE This can be accomplished by hardware or software means.

Compliance is checked by inspection.

50

Accuracy of operating data

IEC

51

IEC
Ada
51.

The

60601-1:1988, Clause 50 applies.

Protection against hazardous output

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

ition:

101 Maximum ventilator breathing system pressure limitation

pressure at the patient connection port shall not exceed)60 hPa (60 cm H,0) in normal

fault conditions.

Corn
sim
The)

51.

The

npliance is tested during controlled ventilation of-a“test lung (see Figure 101 and Table

pressure at the patient connection port is measured.

102 Measurement of airway pressure

airway pressure shall be indicated:The displayed value shall be accurate within + (2 % of t

reading + 8 % of the actual reading).

Corn

51.

If th

npliance is checked by visual inspection and verification of accuracy.

103 * High-inspiratory pressure alarm condition

e pressure at the-patient connection port can exceed 30 hPa (30 cm H,0) under normal

fault condition {see 51.101), the ventilator shall be equipped with a means to detect a high

preg

sure alarm'condition. The maximum alarm condition delay shall be three consecutive breat

Patient-generated transient pressures (e.g. a cough) should not cause the alarm condition.

and single

101) while

Ulating relevant normal and single fault conditions, including occlusion of the patient connégction port.

ne full-scale

and single
-inspiratory
ns.

Con

ﬂplinnr\n /s lested r‘hlring controlled ventilation of a test Iung ‘/enn I:igurn 101 _and Tabl

101) while

simulating relevant normal and single fault conditions, including occlusion of the patient connection port.

The

pressure at the patient connection port is measured.

51.104 Expiratory monitoring

If the ventilator is provided with a means of measuring adequacy of ventilation by expiratory tidal volume or
expiratory minute volume, the accuracy of the measurement for tidal volumes greater than 100 ml or minute
volumes greater than 3 I/min shall be + 20 % of the actual value.

Compliance is checked by visual inspection and verification of accuracy using the apparatus shown in
Figure 101 and described in Table 101.

© 1SO 2004 - All rights reserved
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51.105 Respiration rate alarm condition

If the ventilator is equipped with a means to detect a respiratory frequency alarm condition, it shall be
equipped with a means to detect a low-level respiratory frequency alarm condition.

Compliance is checked by inspection.

w =~
~un
~— o~

[ c—

Key
ventilator

volume I1easurement device (part of ventilator)

resistange to flow

test lung

pressurg sensor

D g~ WON -

recorder](pressure as a function of time) with an accuracy + 2 % of actual reading for verification of accuracy of
volume Iweasurement device

7 ventilatgr breathing system (part of ventilator)

NOTE The volume measurement-device (2) can be located elsewhere in the ventilator breathing system (7).

Figure 11 — Configuration of test apparatus for measurement of expiratory pressure and volume

Table. 101 — Conditions for expiratory pressure and volume measurements

Test conditions

— Adjustableparameter For ventitators intended 1o defiver tidal volumes:
Vr > 300 ml Vt+ < 300 ml

Tidal volume 77 (ml) as measured by means of 500 100
pressure sensor on test lung (V7 = C x ppyay)
Frequency f (min~1) 10 20
LE ratio 1:2 1:2
Resistance R [kPa (I/s)*1] 0,5+0,05 2+0,2
Isothermal compliance C (ml-kPa~") 500 + 25 200 +10

NOTE  The accuracy for C and R applies over the ranges of the measured parameters.
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52

IEC

ISO 10651

Abnormal operation and fault conditions

60601-1:1988, Clause 52 applies, except as follows.

52.5

Amendment (add following the existing paragraph):

-6:2004(E)

* A single fault condition shall not cause a monitoring or alarm system and the corresponding ventilation
control function to fail in such a way that the monitoring or alarm system fails to detect the loss of the

mor

53

IEC

54

IEC

54.3 Protection against inadvertent adjustments

Rep

Am
pro

NOT
For

seqgiience of keys or switch operations is considered suitable.

Corn

55

IEC

56

IEC

+ <l hilak 4 L_E '
UTTU VeTriutmatvul CUTNTu U TUuricuultt.

Environmental tests

60601-1:1988, Clause 53 applies.

General

60601-1:1988, Clause 54 applies, except as follows.

lacement:

ided.
E Mechanical control techniques such as.locks, shielding, friction-loading and detents are conside
pressure-sensitive finger pads, capacitive.lfinger switches and microprocessor-oriented “soft” contro

npliance is tested by visual inspection following the instructions for use.

Enclosures and covers

60601-1:1988, Clause 55 applies.

Components and general assembly

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

eans of protection against accidental adjustments, of controls that can create a hazardous output shall be

red suitable.
s, a specific

56.3 Connections — General

Addition:

aa) * Gas leakage from gas supply connections

1) Reverse gas flow from all gas input ports into the supply system of the same gas shall
100 ml/min under normal conditions.

not exceed

2) The cross-flowrate of gas from the high-pressure input port of one gas to the high-pressure input

port of a different gas shall not exceed 100 ml/h under normal use. If under single fault

© 1SO 2004 - All rights reserved
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the cross-flowrate of gases from one to another exceeds 100 ml/h, the ventilator shall generate an
auditory alarm signal. This cross-flowrate shall not exceed 100 ml/min.

Compliance is checked by inspection of the information provided by the manufacturer.

bb) High-p

ressure input ports

High-pressure input port connectors shall be the body of an NIST fitting complying with the
requirements of 1ISO 5359, the male part of a quick connection complying with the requirements of
ISO 5359, or a proprietary connector incompatible with the fittings and connectors specified in ISO 5359.

Compl
cc) Conne(

If an g

ance is checked by inspection.
tion to the medical gas supply system

perator-detachable hose assembly is provided for connection between the ventilator and

medical gas supply system, it shall comply with ISO 5359.

Compl
dd) Statem
1) fre

A
IS

ance is checked by inspection.
ents specific to named ports
sh-gas intake port

fresh-gas intake port, if provided, shall not be compatible with connectors complying
D 5356-1 or ISO 5356-2.

2) gas output port, gas return port, and patient connéction port connectors

Th
a

q

J

Nd

e gas output port, gas return port, and“patient connection port shall, if conical
0 6.1 bb)], be one of the following:

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

n-conical connectors-shall not engage with conical connectors complying with ISO 5356-1 un

thg¢y comply with thezengagement, disengagement and leakage requirements of that standard.

3) En

An
IS

hergency airiintake port

emergency air intake port shall be provided. It shall not accept any connector complying
D 5356=1 or ISO 5356-2.

the

with

see

ess

with

use.

4) Flow-direction-sensitive component connectors

Any operator-detachable flow-direction-sensitive component of the ventilator breathing system
shall be so designed that it cannot be fitted in such a way that it presents a hazard to the patient.

5) Accessory port

18
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Add

56.

b)

Corn

57

IEC

57.8 * Power supply cords

a)

Ado

Rep

Corn
folld

ISO 10651

If an accessory port is provided, it shall not be compatible with connectors specified in
or ISO 5356-2 and shall be provided with a means to secure engagement and closure.

-6:2004(E)

ISO 5356-1

NOTE This port is commonly used for sampling of gases or for introduction of therapeutic aerosols.

6) Monitoring probe port

If a port is provided for introduction of a monitoring probe, it shall not be compatible with

connectors

as specified in ISO 5356-1 or ISO 5356-2, and shall be provided with a means to secure the probe in

position and a means to secure closure after removal of the probe.

7) * Manual ventilation port
The ventilator shall not be equipped with a manual ventilation port.
Compliance is checked by inspection.
ition:
101 Reservoir bags and breathing tubes
Any reservoir bags intended for use in the ventilator breathing,system shall comply with ISO
Breathing tubes intended for use in the ventilator breathing/system shall comply with ISO 53

hpliance is checked by inspection.

Mains parts, components and layout

60601-1:1988, Clause 57 applies, except.as follows.

Application
ition (add an additional-dash):

Any detachable-power supply cord of an electrically powered ventilator shall be proteg
accidental diseonnéection from the ventilator under a force of 100 N.

lacement(replace the compliance test):

wing-test:

5362.

67.

ted against

npliarice"is checked by inspection and, for a ventilator when provided with an appliance coupler, by the

Subject the detachable power supply cord for 1 min to an axial pull force of 100 N.

During the test, the mains connector becoming disconnected from the appliance inlet of the ventilator is
considered a failure.

58

IEC

Protective earthing — Terminals and connections

60601-1:1988, Clause 58 applies.
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59 Construction and layout

IEC 60601-1:1988, Clause 59 applies.

101 Alarm systems

IEC 60601-1-8:2003, Clause 201 applies.

102 Applendices of IEC 6060T-1:1988

The Appendlices of IEC 60601-1:1988 apply.

Addition: The subsequent annexes form an additional element of this part of ISO 10651.

20
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