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Foreword

This European Standard has been prepared by
Technical Committee CEN/TC 215, Respiratory and
anaesthetic equipment, the Secretariat of which is held
by BSI.

This European Standard shall be given the status of a
national standard, either by publication of an identical
text or by endorsement, at the latest by July 1999, and
conflicting national standards shall be withdrawn at
the latest by July 1999.

This European Standard has been prepared under a
mandate given to CEN by the European Commission
and the European Free Trade Association, and
supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative
annex ZA, which is an integral part of this standard.

This European Standard specifies particular
requirements for oxygen monitors for patient breathing
mixtures.

Annex CC of this European Standard is normative.
Annexes AA, BB and ZA are given for information.

Annex AA contains rationale statements for this
European Standard. The clauses which have
corresponding rationale statements are marked with R
after their number.

According to the CEN/CENELEC Internal Regulations,
the national standards organizations of the following
countries are bound to implement this European
Standard: Austria, Belgium, Czech Republic, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.
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1) Called ªGeneral Standardº throughout the document.

1 General
1.1 R Scope and object

This European Standard refers to IEC 60601-1:1988,
Medical electrical equipment Ð Part 1: General
requirements for safety, as amended by its
amendments 1 (1991) and 2 (1995).

For brevity Part 1 is referred to in this European
Standard either as the General Standard or as the
General requirements.

The scope given in clause 1 of the General Standard
applies except that 1.1 is replaced by the following.

This European Standard provides particular
requirements for oxygen monitors, as defined in
clause 1.3.14 (in this specification) intended for use in
determining the oxygen level in gas mixtures. Both
diverting and non-diverting oxygen monitors are
covered.

The field of application includes, but is not limited to:

a) anaesthetic workstations and breathing systems;

b) ventilators;

c) infant incubators.

Oxygen monitors intended for use in laboratory
research applications are outside the scope of this
standard.

The requirements of clause 1.3 of the General Standard
apply with the following addition.

The numbering of clauses and subclauses of this
European Standard corresponds to that of the General
Standard, thereby, sections have become major clause
numbers. The changes to the text of the General
Standard are specified by the use of the following
words.

ªReplacementº means that the clause or subclause of
the General Standard is replaced completely by the
text of this European Standard.

ªAdditionº means that the text of this European
Standard is additional to the requirements of the
General Standard.

ªAmendmentº means that the clause or subclause of
the General Standard is amended as indicated by the
text of this European Standard.

Subclauses or figures which are additional to those of
the General Standard are numbered starting from 101,
additional annexes are lettered AA, BB etc. and
additional items aa), bb) etc.

The term ªthis standardº is used to make reference to
the General Standard and this European Standard
taken together.

Where there is no corresponding section, clause or
subclause in this European Standard, the section,
clause or subclause of the General Standard, although
possibly not relevant, applies without modification;
where it is intended that any part of the General
Standard, although possibly relevant, is not to be
applied, a statement to that effect is given in this
European Standard.

1.2 Normative references

This European Standard incorporates by dated or
undated reference, provisions from other publications.
These normative references are cited at the
appropriate places in the text and the publications are
listed hereafter. For dated references, subsequent
amendments to or revisions of any of these
publications apply to this European Standard only
when incorporated in it by amendment or revision. For
undated references the latest edition of the publication
referred to applies.

Appendix L of EN 60601-1:1990 applies with the
following additions.

EN 475:1995, Medical devices Ð Electrically-generated
alarm signals.
EN 980:1996, Graphical symbols for use in the
labelling of medical devices.
EN 1041:1998, Information supplied by the
manufacturer with medical devices.
EN 1281-1:1997, Anaesthetic and respiratory
equipment Ð Conical connectors Ð Part 1: Cones and
sockets.
EN 1281-2:1995, Anaesthetic and respiratory
equipment Ð Conical connectors Ð
Part 2: Screw-threaded weight-bearing connectors.
(ISO 5356-2:1987 modified)

EN ISO 4135:1996, Anaesthesiology Ð Vocabulary.
(ISO 4135:1995)

EN 60601-1:1990 + A1:1993 + A2:1995, Medical
electrical equipment Ð Part 1: General requirements
for safety1).
(IEC 60601-1:1988 + A1:1991 + A2:1995)

EN 60601-1-2:1993, Medical electrical equipment Ð
Part 1: General requirements for safety Ð
Section 1.2: Collateral standard: Electromagnetic
compatibility Ð Requirements and test.
(IEC 60601-1-2:1993)

EN 60801-2:1993, Electromagnetic compatibility for
industrial-process measurement and control
equipment Ð Part 2: Electrostatic discharge
requirements.
(IEC 60801-1:1991)

prEN 13014, Connections for gas sampling tubes to
anaesthetic and respiratory equipment.
IEC 60079-3:1990, Electrical apparatus for explosive
gas atmosphere Ð Part 3: Spark test apparatus for
intrinsically-safe circuits.
IEC 60079-4:1975, Electrical apparatus for explosive
gas atmospheres Ð Part 4: Methods of test for ignition
temperature.

1.3 Definitions and terminology
Clause 2 of the General Standard applies, together
with EN ISO 4135 and the following additions.

1.3.1 R
alarm
warning signal that is activated when the oxygen
reading reaches or exceeds the alarm limit
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1.3.2

alarm set-point

setting of the adjustment control or display value
which indicates the oxygen level at or beyond which
the alarm is intended to be activated (the indicated
alarm limit)

1.3.3

alarm system

those parts of the oxygen monitor which a) establish
the alarm set-point(s); b) activate an alarm when the
oxygen level is less than or equal to the low alarm
set-point, or is equal to or greater than the high alarm
set-point

1.3.4

default (alarm or setting)

those operating parameters within the system which
are pre-set at the factory or by the operator and which
the system itself sets, without further intervention,
when it is turned on

1.3.5

delay time

time from a step function change in oxygen
concentration or partial pressure at the sampling site
to the achievement of 10 % of final oxygen value in the
oxygen monitor

1.3.6 R

display

device that visually indicates quantitative or qualitative
information

1.3.7

diverting oxygen monitor

oxygen monitor which transports the gas mixture from
the sampling site to the sensing area

1.3.8

expected service life

period during which the performance of an oxygen
monitor or any of its components is expected to meet
the requirements of this standard when used and
maintained according to the accompanying documents

1.3.9

high priority alarm

combination of audible and visual signals indicating
that immediate operator response is required

1.3.10

interference with measurement accuracy

difference between the oxygen reading in the presence
of an interfering gas mixture and the oxygen reading in
a corresponding mixture in which the interfering gas
or vapour fraction has been replaced by nitrogen

1.3.11

low priority alarm

visual signal, or a combination of audible and visual
signals indicating that operator awareness is required

1.3.12

medium priority alarm

combination of audible and visual signals indicating
that prompt operator response is required

1.3.13 R

oxygen level

concentration of oxygen in a gaseous mixture
expressed in percent by volume (V/V) or partial
pressure in kPa

1.3.14 R

oxygen monitor

device that measures and indicates the oxygen level in
a gaseous mixture

1.3.15 R

oxygen reading

measured oxygen level as indicated by the oxygen
monitor

1.3.16

oxygen (or other gases) % (V/V)

the level of oxygen (or other gas) in a mixture, as
volume fraction expressed as a percentage

1.3.17

partial pressure

pressure that each gas in a gas mixture could exert if it
alone occupied the volume of the mixture at the same
temperature

1.3.18

response time

time required for the oxygen monitor to achieve a 90 %
change to a step function (delay in response to a step
change in oxygen level plus rise time)

1.3.19

rise time

time required for an oxygen monitor to change
from 10 % to 90 % of a step function

1.3.20 R

sensing area

that part of the sensor at which oxygen is detected

1.3.21

sensor

that part of the oxygen monitor which is sensitive to
the presence of oxygen

1.3.22

shelf life

period during which the oxygen monitor or any of its
components can be stored in its original container
according to the accompanying documents
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1.4 General requirements and requirements for
test

1.4.1 Modifications to clause 3 of the General
Standard

Clause 3 of the General Standard applies with the
following additions.

3.6 Add the following items:

3.6aa) additional single fault conditions include:

Ð short and open circuits of the sensor and
associated circuitry which increase temperatures.

3.6bb) R An oxidant leak which is not detected by
e.g. an alarm or periodic inspection shall be
considered as a normal condition and not as a single
fault condition.

1.4.2 Modification to clause 4 of the General
Standard

Clause 4 of the General Standard applies with the
following addition.

4.101 Test methods other than those specified in
this European Standard, but of equal or greater
accuracy may be used to verify compliance with
requirements.

1.5 Classification

Clause 5 of the General Standard applies.

1.6 Identification, marking and documents

Clause 6 of the General Standard applies together with
the following additions and modifications.

In 6.1 R replace item d) by the following.

If the size of the oxygen monitor does not permit the
complete marking as specified in this clause, at least
the following shall be marked on the oxygen
monitor:

Ð the name of the manufacturer;

Ð the serial number;

Ð symbol number 14 in Table D.1 of appendix D
of the General Standard.

In 6.1 R add the following item to q).

Oxygen monitors not meeting the requirements of
Clause 51.103.1 of this European Standard shall be
marked with the words ªNot for use with breathing
systemsº.

In 6.1 R add the following additional items.

aa) Oxygen monitors not meeting the requirements
of clause 101.1a) of this European Standard shall be
marked with the words ªNot for use with inhalation
anaesthetic agentsº.

bb) Oxygen monitors intended solely for use with
dry gas mixtures shall be so marked (see
clause 51.101.3.2 of this European Standard).

cc) The alarm set-point of the oxygen level, if the
oxygen monitor is provided with a non-adjustable
oxygen level alarm.

dd) The device, labels and/or packaging shall include
the following information as applicable:

Ð if the intended purpose of the device is not
obvious to the operator, the device shall be
provided with instructions for use;

Ð the name or trademark and address of the
manufacturer. For devices imported into the
European Union the following applies: the name
and address of the person responsible or of the
authorized representative of the manufacturer or
the importer established within the European
Community shall be provided with the device or
with the accompanying documents;

Ð a device identification and content information;

Ð where appropriate, the symbol

STERILE

together with the method of sterilization. The
symbol shall be in accordance with EN 980:1996,
4.6 to 4.7.3;

Ð where appropriate, the batch code, preceded
by the symbol

LOT

or serial number. The symbol shall be in
accordance with EN 980:1996, 4.3 and 4.4;

Ð where appropriate, an indication of the date by
which the device can be used safely, expressed as
the year and month;

Ð where appropriate, an indication that the
device is for single use;

Ð any special storage and/or handling conditions;

Ð any warning or precautions to take;

Ð for active medical devices, the year of
manufacture except for those covered by dd)
6th dash;

Ð where appropriate, the recommended
method(s) of cleaning, disinfection and
sterilization;

Ð device packaging and/or labelling shall
differentiate between the same or similar products
placed on the market both sterile and non- sterile
by the same manufacturer;

Ð the necessary instructions in the event of the
sterile pack being damaged and, where
appropriate, details of appropriate methods of
re-sterilization.

In 6.3 add the following item.

aa) R Oxygen level displays shall be expressed in
% (V/V) or kPa.

In 6.8.2 add the following items.

aa) EN 1041 shall apply.

bb) A description of the purpose and intended use.

cc) A description of the principles of operation of
the oxygen monitor, the relationship between gas
concentration and its partial pressure, including the
effects of humidity.
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