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‘ JAPANESE INDUSTRIAL STANDARD JIS

Oxygen Analyzers for Medical Use T 7203-1989

1. Scope

This Japanese Industrial Standard specifies oxygen analyzers for
medical use which measure the oxygen concentration of the gas to be given
to patients or of the gas breathed out by patients (hereafter referred to as
the "oxygen analyzers"). '

Remarks: The units and numerical values given in { } in this
Standard are based on the traditional units and are
currently the criteria in force.

2. Definitions
For the purpose of this Standard the following principal definitions
‘ shall apply:

(1) oxygen analyzer Device that measures and indicates the oxygen
level in a gaseous mixture,

Applicable Standards:

JIS T 1001-General Requirements for Safety of Medical Electrical
Equipment

JIS T 1002-General Rules for Safety Testing Procedures of Medical
" Electrical Equipment

JIS T 1003-Testing Methods for Electrical Safety of Medical Electrical
Equipment

‘ JIS T 1004-Testing Methods for Mechanical Safety of Medical Electrical
Equipment :

JIS T 1005-Style Manual for Instruction Manuals
JIS T 7201-Anesthetic Machines
Corresponding International Standards:

ISO 5356/1 Anaesthetic and respiratory equipment - Conical connectors
= Part 1: Cones and sockets

ISO 7767 Oxygen analyzers for monitoring patient breathing mixtures
- Safety requirements

IEC 601-1 Safety of medical electrical equipment. Part 1: General
requirements

Reference Standard:

’ JIS Z 8203-SI Units and the Use of Their Multiples and of Certain
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(2) oxygen level Concentration of oxygen in a gaseous mixture
indicated in any suitable unit such as percent by volume (%) or
oxygen partial pressure (kPa {mmHg}).

(3) oxygen reading Measured oxygen level as indicated by the oxygen
analyzer. '

(4) percent (%) oxygen Level of oxygen in a gaseous mixture, expressed
as a percentage volume fraction at an ambient pressure of 101.325 kPa
{1013.25 mbar} and at a temperature of 20°C.

(5) indication Information supplied from the oxygen analyzer itself or
associated parts.

(6) indicator Part of the analyzer which indicates quantitative or
qualitative information.

(7) display Device that visually indicates operating state. ‘

(8) calibration control Device which adjusts the indicator for
calibration.

(9) alarm Warning signal that is achieved when the oxygen reading
reaches or exceeds the alarm limit. '

(10) alarm limit Oxygen reading at which the alarm is first achieved.
This occurs either when a decreasing oxygen level reaches the low
alarm limit or an increasing oxygen level reaches the high alarm
limit.

(11) alarm set-point Alarm limit adjustment control or display value
which indicates the oxygen reading at which the alarm will be
achieved.

(12) alarm system Those parts of the oxygen analyzer which detect that
the oxygen level exceeds the alarm limit set to a certain value and

produce warning signal, ‘

(13) warning signal Signal of visual, auditory or of both which
indicates that urgent action is required for the operator.

(14) caution signal Signal for matters other than the oxygen level which
do not always require urgent action.

(15) 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 has been replaced by nitrogen.

(16) response time Time required for the oxygen generator to achieved
90 3 of the final oxygen reading.
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(17) sensing area Part of the oxygen analyzer that is in direct contact
with the gas mixture of which the oxygen level is to be measured.

(18) expected (useful) life Period during which the performance of an
oxygen analyzer or any of its components is expected to meet the
requirements of this Standard, when used and maintained according
to the specified procedures.

(19) shelf life Period during which the performance of an oxygen
analyzer or any of its components meet the requirements of this
Standard when stored in its original container according to the
specified procedures.

(20) wuseful life Period during which the performance of an oxygen
analyzer or any of its components meets the requirement of this
Standard, when used and maintained according to the specified
procedures.

3. Safety

The requirements concerning safety shall be as given below in addition
to those specified in JIS T 1001.

(1) Type and grade of protection against electric shock shall comply with
the classification specified in 4. of JIS T 1001 and given below.

(a) Classification by type of protection against electric shock:
Class I equipment or internal power supply equipment

(b) Classification by grade of protection against electric shock:
Type B equipment

(2) The patient leakage current shall be measured in the area given
below. ’

(a) For continuous monitoring (passing through) oxygen analyzer, at
the oxygen sensor,

(b) For sampling oxygen analyzer, at the junction of the sampling
tubing and the body of the oxygen analyzer.

4, Performances

4.1 Measurement accuracy The measurement accuracy shall be as follows:

(1) When an oxygen analyzer is subjected to the test specified in
5.4.1, the measurement accuracy shall be + 3 $ oxygen. However,
the accuracy shall be + 1 % in the range from 15 % oxygen to 25 %
oxygen.

Remarks: This tolerance includes errors from all sources associated
with the oxygen analyzer such as its oxygen sensor,
electrical circuits, calibration method and display
resolution.,
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(2) The range of indicator of an oxygen anaiyzer shall be 0 $ to 100 %,
and it is desired that 110 % is readable, If an oxygen analyzer
displays oxygen reading digitally, there shall be:

(a) At least two digits;

(b) A means for indicating that the oxygen reading is above the
specified range.

Example: Such a means that two-digit display that flashes or
three-digit display that reads greater than 100 %
oxygen when the reading exceeds 100 % oxygen.

4,2 Stability When an oxygen analyzer is calibrated by the specified
method and subjected to the test specified in 5.4.2, the specimen shall
maintain the measurement acurracy specified in 4.1 (1) for a period of at
least 8 h continuous use.

4.3 Response time - When the test of 5.4.3 is carried out, the response ‘
time of the oxygen analyzer shall be not greater than 1.15 times the
specified value.

4,4 Alarm If an oxygen level alarm system is provided, it shall meet
the following requirements:

(1) The alarm shall be both visual and auditory.

It is necessary that the alarm shall operate when the oxygen
reading decreases below the low alarm limit and the alarm may also
have such a function that it operates when the oxygen reading
increases above the high alarm limit.

(2) When the test specified in 5.4.4, the alarm limit shall be within
+ 2 % oxygen of the alarm set-point in the range of 10 % to 60 %
oxygen range and within * 5 $ oxygen of the alarm set-point

elsewhere throughout the range,

(3) The low alarm limit shall not be adjustable below 16 % oxygen. If ‘
the low alarm limit is a fixed one, the alarm set-point shall be not
less than 16 %$. It is desirable that a visual caution is provided
when the lower alarm limit is set to less than 20 $ oxygen. This
requirement may be met by methods such as red markings on the
low alarm limit control in the range less than 20 $ oxygen or a
caution signal that is achieved when the low alarm control is set
less than 20 % oxygen.

4,5 Humidity and condensation effects

4.5.1 Humidity effects When ah oxygen analyzer is tested as specified
in 5.4.5 (1), by using gas mixtures having any relative humidity between 0 %
and 100 %, the analyzer shall maintain the measurement accuracy specified
in 4.1. (1).
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4.5.2 Condensation effects As for condensation effects, oxygen
analyzers shall comply with either of the following requirements:

(1) When the test specified in 5.4.5 (2) is carried out by using a
mixed gas containing water droplets or an analyzer whose oxygen
senser in the sensing area is dewed, the oxygen analyzer shall
maintain the measurement accuracy specified in 4.1 (1) and the
response time specified in 4.3.

(2) If the oxygen analyzer does not satisfy the provision of (1), the
fact that the analyzer is affected by condensation shall be
marked or stated in the instruction manual.

4,6 Interfering gas and vapour effects When the test specified in
5.4.6 is carried out by using any of the interfering gases or vapours, the
oxygen analyzer shall satisfy either of the following requirements:

. (1) There shall be not more than 2 § oxygen interference with
measurement accuracy in the presence of any of the gases or
vapours at the levels listed in Table 1.

(2) If the provision of (1) are not satisfied in use with inhalation
anaesthetic, the fact that the analyzer can not be used with
inhalation anaesthetic shall be marked and also stated in the
instruction manual.

Even in this case, there shall be not more than 2 % oxygen inter-
ference in the presence of helium or carbon dioxide of the level
listed in Table 1.

Table 1. Inhalation anaesthetics and other
interfering gases and vapours

Mixed gas or vapour Gas or vapour level | Oxygen level
with dry oxygen (volume $%) (volume %)
o Helium 80 20
Laughing gas (1) 80 20

Diethyl ether (1)

(flamable anaesthetic) 10 90
Carbon dioxide 10 90
Halothane (!) 4 96
Enflurance (1) 4 96

Note (!) This means inhalation anaesthetic.
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