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1. ------IND- 2009 0690 CZ- EN- ------ 20100104 --- --- PROJET
The Czech Metrology Institute (CMI), as the competent local body for stipulating metrological and technical requirements for a specified measuring device and for the stipulation of test methods for type approval and for verification of a specified measuring device pursuant to Section 14(1) of Act No. 505/1990 Coll., on Metrology, as amended, and pursuant to provisions of Section 172 et seq. of Act No. 500/2004 Coll., the Administrative Code, as amended (hereinafter the "AC"), commenced on 30 October 2009 ex officio proceedings pursuant to Section 46 of the AC, and based on supporting documents issues this:

I.

M E A S U R E  O F  A  G E N E R A L  N A T U R E

number: 0111-OOP-C004-09

reference no. 0313/004/09/Pos.,

stipulating metrological and technical requirements for specified measuring devices, including test methods for verifying specified measuring devices:

"Devices for measuring blood pressure – tonometers"

1   Basic definitions

For the purposes of this measure of a general nature, terminology and definitions contained in the VIM1) and the following apply:

1.1   tonometer: a device for measuring arterial blood pressure

1.2  mechanical tonometer (mercury or deformation tonometer): a tonometer using either a mercury or deformation pressure meter or other mechanical measuring device to measure cuff pressure

1.3   electronic tonometer: a tonometer containing an electrically powered electromechanical blood pressure measurement system

2    Metrological requirements

Metrological requirements are founded on requirements of Government Order No. 336/2004 Coll., laying down requirements for medical devices2), and also incorporate requirements of harmonized standards.

2.1    Stipulated service conditions

The manufacturer of the tonometer specifies stipulated service conditions. Requirements for the maximum allowable pressure cuff error must be met at least within an ambient temperature range of 15 °C to 25 °C and a relative humidity range of 20% to 80%.

Verification tests are performed under the following reference conditions:

· ambient temperature (23 ± 2) °C;

· ambient temperature must not fluctuate by more than 2 °C during the test.

2.2   Measurement range

The measurement range of a cuff pressure manometer must be from 0 mmHg to at least 260 mmHg (from 0 kPa to at least 35 kPa).

2.3    Maximum allowed error

The maximum allowed cuff pressure indication error is ± 3 mmHg (± 0.4 kPa).

2.4   Hysteresis

The greatest permitted hysteresis value at individual points during rising and declining pressure is 3 mmHg (0.4 kPa).

2.5   Influence of friction

In a deformation tonometer, the pressure value change caused by friction in the pressure gauge transfer mechanism (the difference between the value before and after a tap on the tonometer casing) may not be higher than ½ the value of the maximum allowed error.

3   Technical requirements

Technical requirements are based on requirements in Government Order No. 336/2004 Coll., specifying requirements for medical devices2), also incorporating requirements of harmonized standards.

3.1    Measuring device design

A tonometer is composed of a pressure gauge and a pneumatic system that includes a cuff, a relief valve (often combined with a quick-relief valve), a manual or electromechanical pump and connecting hoses.

3.1.1    Mercury tonometer

Portable devices must contain an adjustment and arrest mechanism that will keep them in a specified position for use. The storage chamber and capillary tube must include a mercury shutoff device to prevent mercury spillage during transport.

There must be a shutoff mechanism between the storage chamber and capillary tube to prevent mercury spillage during transport.

3.2    Display device

3.2.1    Mercury tonometer

The scale must be divided into:

a) 2 mmHg steps for a scale in mmHg,

b) 0.2 kPa steps for a scale in kPa.

The mercury must be pure (99.99%), without visible oxidant contaminants that could stick to the capillary tube.

3.2.2   Deformation tonometer

The indicator must overlap from 1/3 to 2/3 of the length of the smallest scale marking.

3.2.3    Movement of cuff pressure indicators

The movement of mercury in mercury tonometers and the indicator in deformation tonometers must be smooth, without visible jumps.

3.2.4   Electronic tonometer

The indicator must be designed and laid out so that measured values are readable and easily discernable.

If the indicator uses abbreviations, they should be as follows:

· "S" or "SYS" – systolic blood pressure (value),

· "D" or "DA" – diastolic blood pressure (value),

· "M" or "MAP" - median arterial pressure (value).

When the tonometer is switched on into measurement mode, the display must show a value of zero.

3.3    Pneumatic system

3.3.1   Air leakage

Pressure drops as a result of air leakage must not exceed the allowed limit value, which is

· 4 mmHg/min (0.5 kPa/min) for mechanical tonometers, and

· 6 mmHg/min (0.8 kPa/min) for electronic tonometers; for devices where blood pressure is measured manually using a stethoscope, the pressure loss must not exceed 4 mmHg/min (0.5 kPa/min).

3.3.2   Pressure release rate

Manual and self-linearizing relief valves must be capable of having the pressure release rate set from 2 mmHg/s to 3 mmHg/s (from 0.3 kPa to 0.4 kPa). These values must be easy to set for manual valves.
3.3.3    Quick release

Any measurement of blood pressure must always be capable of being cancelled with one action ensuring quick release.

The quick release time must not exceed 10 s within the pressure range of 260 mmHg to 15 mmHg (from 35 kPa to 2 kPa).

4   Measuring device labelling

Tonometers must be labelled with at least the following information:

· the manufacturer's brand or name,

· unit of measurement,

· power source information (for electronic tonometers),

· type approval marking, or "CE" mark with identification number of the notified person,

· other information provided by a medical device manufacturer, including applicable graphical markings.

The device must also be labelled with the following information:

· the midpoint of the cuff's air bladder, indicating proper placement of the cuff on the artery,

· a label on the cuff indicating the limb circumference for which it is suited.

5    Measuring device type approval

These measuring devices are not subject to type approval in accordance with Act No. 505/1990 Coll., on metrology, as amended.

6   Initial verification

The initial verification procedure is identical to the subsequent verification procedure described in Chapter 7.

7    Subsequent verification

7.1   In general

7.1.1   List of tests performed

During subsequent tonometer verification, the following tests are performed in sequence:

c) a visual inspection,

d) a test of the pneumatic system for leaks,

then for mechanical tonometers:

e) a test of the mercury shutoff device,

f) a pressure drop and mercury/indicator movement rate test,

g) a friction test for deformation pressure gauges,

then for electronic tonometers:

h) a test of the automatic zeroing function,

i) a test of the quick-relief valve.

then for all tonometers:

j) a test of whether cuff pressure indication is correct.

The test equipment must not exhibit vibrations and shocks that in mechanical tonometers could cause changes in meniscus or indicator position greater than 1/10 of the smallest scale division.

Prior to the test, the measuring device must be tempered in reference conditions in accordance with Article 2.1 for at least 3 hours.

7.1.2    Test equipment

The following test equipment is used:

k) a reference standard pressure gauge with an upper measurement range of at least 300 mmHg (40 kPa), and with a maximum allowed error of less than 0.8 mmHg (0.1 kPa),

l) a thermometer capable of measuring in the temperature range of 15 to 25 °C in increments of 0.1 °C,

m) a stopwatch capable of measuring in increments of 0.1 s and with a maximum error of 1 s/hr.

7.2   Visual inspection

The following is checked during a visual inspection:

· whether the tonometer submitted for verification agrees with the approved type or implementation for which conformity was certified within the scope of a market introduction,

· whether it does not show visible signs of damage, fouling or corrosion,

· scale/display readability,

· completeness and readability of prescribed labelling and markings in accordance with Chapter 4.

For mercury tonometers, in order for requirements of Article 3.1.1 to be met, no drops of mercury may be found in the tonometer case, and mercury and capillary cleanliness is assessed in accordance with Article 3.2.1.

7.3   Pneumatic system leak test

A pneumatic system leak test is performed by measuring changes in pressure over time with the release valve closed or when it is disabled in the case of electronic tonometers.

The cuff is wound around a cylindrical object appropriate to the size of the cuff, and a pressure is exerted in the pneumatic system close to the upper limit of the measurement range. After 5 minutes, pressure values are read at 60 s intervals as measured by a stopwatch.

Test results must meet requirements of Article 3.3.1.

7.4    Specific tests for mechanical tonometers

7.4.1    Mercury closure valve test

A pressure source is connected directly to the hose leading from the mercury vessel (without connecting the cuff). Once a pressure of over 200 mmHg (25 kPa) has been achieved, the pressure gauge is quickly disconnected, and the time it takes for the top of the mercury column meniscus to travel between the 200 mmHg (25 kPa) and 50 mmHg (5 kPa) marks is measured.

The measured value must not exceed 1.5 s.

7.4.2    Pressure drop and mercury/indicator movement rate test

For manual relief valves, a pressure near the upper limit of the measurement range is applied to the tonometer's pneumatic system. A stopwatch is used to test the ability to set the pressure drop rate of the relief valve in a range of (2 to 3) mmHg/s, or (0.3 to 0.4) kPa/s.

For self-linearizing relief valves, the pressure drop rate is tested on human or artificial limbs. A pressure near the upper limit of the measurement range is applied to the tonometer's pneumatic system. After the self-linearizing valve has been opened, a stopwatch is used to measure the time it takes for the mercury column meniscus or indicator to travel from the 180 mmHg (25 kPa) to the 60 mmHg (10 kPa) mark.

During this test, the movement of the mercury column in the capillary tube is also monitored. The movement must be smooth, without evident jerkiness in the movement of the mercury column meniscus, or dragging of the mercury column along the capillary tube.

For a scale in mmHg, the transit time must be in the range (60 to 40) s, in the case of a scale in kPa, in the range (50 to 37.5) s.

7.4.3    Friction test for deformation pressure gauges

For deformation pressure gauges, prior to performing the test itself, a pressure close to the maximum limit of the measurement range is applied to the pressure gauge three times. Data is then read before and after the pressure gauge is tapped lightly.

The results of this test must meet requirements of Article 2.5.

7.5    Specific tests for electronic tonometers

7.5.1    Automatic zeroing function test

A visual check is performed that the requirement in Article 3.2.4 for a zero value to be displayed when the tonometer is switched on is met.

7.5.2    Quick-relief valve test

In this test, the cuff is replaced by a solid vessel with a volume of 500 ml. For blood pressure measurement systems capable of measuring in newborn/infant mode, or for wrist measurement, the cuff is replaced with a solid vessel with a volume of 100 ml. A reference standard pressure gauge is connected to the pneumatic using connection material. The pneumatic system is pressurized to 260 mmHg (for measurement systems capable of measuring in newborn/infant mode to 150 mmHg), and once the pressure has stabilized, the quick-relief valve is opened. A stopwatch is used to measure the time for the 15 mmHg limit value to be reached (for measurement systems capable of measuring in newborn/infant mode, a limit value of 5 mmHg).

The discharge time must not exceed 10 s (for measurement systems capable of measuring in newborn/infant mode, it must not exceed 5 s).

7.6    Cuff pressure indication precision test

In this test, the tonometer cuff is replaced with a solid, closed vessel. The test is performed by directly comparing data on the tonometer pressure gauge with data on a reference standard pressure gauge connected to the pneumatic system once the inflation bulb with relief valve or electromechanical pump (depending on measuring device type) has been removed, using T-connectors and hoses along with an auxiliary pressure source.

Tests are performed as pressure increases at intervals of at most 50 mmHg from 0 mmHg up to the upper limit of the scale's range, and subsequently at the same points as pressure drops.

Any measurement errors found at each point of the measurement range during pressure increase or drop must not be greater than the maximum allowable error listed in Article 2.3.

7.7    Hysteresis calculation

For each point during the test described in Article 7.6, the absolute value of hysteresis for values measured during rising pressure pts and declining pressure ptk is calculated:


h = (pts – ptk (
The calculated hysteresis must not exceed the value listed in Article 2.4.

8    Notified standards

To specify metrological and technical requirements for measuring devices and to specify verification test methods stemming from this measure of a general nature, the CMI notifies Czech technical standards, other technical standards or technical documents of international or foreign organizations or other technical documents containing detailed technical requirements (hereinafter "notified standards"). The CMI shall publish a list of these notified standards, with their assignation to relevant measures, along with the measure of a general nature, in a manner available to the public (on the website www.cmi.cz).

Compliance with notified standards or parts thereof is considered to be, to the extent and under the conditions stipulated by a measure of a general nature, to be compliance with those requirements stipulated by this measure to which these standards or parts thereof apply.

II.

J U S T I F I C A T I O N

The CMI issues, in view of the implementation of Section 24c of Act No. 505/1990 Coll., on metrology, as amended, this measure of a general nature stipulating metrological and technical requirements for specified measuring devices and test methods for verification of these specified measuring devices.

In Decree No. 345/2002 Coll., specifying measuring devices for mandatory verification and measuring devices subject to type approval, as amended, the annex "List of Specified Measuring Device Types" classifies blood pressure measuring devices under item 2.3.2 as measuring devices subject to verification.

The CMI thus issues, in view of the implementation of Section 24c of Act No. 505/1990 Coll., on metrology, as amended, for the measuring device type specified as "a device for measuring blood pressure", this measure of a general nature stipulating metrological and technical requirements for blood pressure measuring devices and test methods for verification of these specified measuring devices.

III.

E F F E C T I V E  D A T E

This measure of a general nature takes effect on the fifteenth day following its promulgation (Section 24d of Act No. 505/1990 Coll., on metrology, as amended).

1) International Vocabulary of Metrology - Basic and General Concepts and Associated Terms (VIM).


2) This government order implements Council Directive 93/42/EEC of 14 June 1993 concerning medical devices, as amended.
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