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ASIA–PACIFIC

LEGAL METROLOGY FORUM

APLMF WORKING GROUP ON MEDICAL MEASUREMENTS
Survey on Medical Measurement Instruments (2007)

June 21, 2007
For the past few years, the Working Group (WG) on Medical Measurement has organized several surveys on medical measuring instruments. We deeply appreciate the cooperation from the member economies to the surveys. 
Due to the increasing demand for higher accuracy on medical instruments, the status of its regulation in each member economy tends to frequently change. To update the data, the WG wishes to circulate this survey to all member economies to collect the current information. You are kindly requested to provide the latest information on non-invasive automated sphygmomanometers, clinical electrical thermometers and electrocardiograph by directly filling the replies in this form. Please emphasize any data updated in your economy since the last survey with red fonts when you fill in. For your reference, the results of surveys conducted in the past are uploaded on the APLMF member’s website.

http://aplmf.org/survey/index.html 
(ID: aplmf, Password: shanghai)

Considering the fact that each medical measuring instrument is governed by different authority depending on economies, this survey is divided into several parts by different instruments so that the contact persons of each member economy can send the parts to different authorities to complete the survey.

We would very much appreciate if this survey would be sent back to the APLMF Secretariat by August 17, 2007. If you have any questions about the content of the survey, please contact Dr. Jay San Chen, the WG Chair.

Return your response to:

APLMF Secretariat

Email: sec@aplmf.org, Tel: +81-29-861-4362, Fax: +81-29-861-4393

Mailing Address: AIST Central 3-9, 1-1-1 Umezono, Tsukuba, Ibaraki 305-8563, Japan

Contact for questions at:

Jay-San Chen, Ph. D.

Director General

Bureau of Standards, Metrology and Inspection, 
Ministry of Economic Affairs, Chinese Taipei
E-mail: metrology@bsmi.gov.tw, Tel: (886-2) 23967150, Fax: (886-2) 23970715

I.
General Information - Identification of the APLMF member submitting this survey.

	Organization:


	Economy:

	Internet Home Page Address:

	Telephone:

	Fax:

	E-mail:

	Contact Name:


II.
NON-INVASIVE AUTOMATED SPHYGMOMANOMETERS (OIML R16-2)
1.
General Information - Identification of the APLMF member completing this part.

	Organization:


	Internet Home Page Address:

	Telephone:

	Fax:

	E-mail:

	Contact Name:


2.
The OIML published Recommendation 16-2 (non-invasive automated sphygmomanometers) in 2002. Does your economy fully understand this Recommendation?
· Yes*
· No*
* Please reply by selecting a check box with ‘X’ for example: ‘( X Yes’ or ‘( Yes’.

Comments:
3.
Are non-invasive automated sphygmomanometers subject to pattern approval?
· Yes

· No (Go directly to the question  4)
Comments:
3.1.
What are the regulations or standards that non-invasive automated sphygmomanometers have to comply with for pattern approval in your economy?

Comments:
3.2.
At what level is pattern approval administered?
· Central / National - pattern approval is valid for the whole country / economy
· State / Regional - each pattern approval is valid for a segment of the country / economy
· Local / Municipal - each pattern approval is valid for a city or local jurisdiction
Comments:
3.3.
Which level of government agency performs pattern approval testing?
 (More than one selection is permissible.)
· Central / National government
· State / Regional governments
· Local / Municipal governments
· Private organizations (inside or outside the country / economy)
· Foreign governments (e.g. recognizing the pattern approval of other countries / economies through MRA, MAA, etc.)
Comments:
4.
Are non-invasive automated sphygmomanometers subject to verification and / or inspection?
· Yes, for all meters

· Yes, for some meters (Please specify below)
· No (Go directly to the question  5)
Comments:
4.1.
What is the frequency of verification and / or inspection for non-invasive automated sphygmomanometers?
· Once a year

· Once every two years

· Others

Comments:
4.2.
What are the regulations or standards that non-invasive automated sphygmomanometers have to comply with for verification and / or inspection in your economy?

Comments:
4.3.
At what level is verification and / or inspection administered?
· Central / national - valid for the entire country / economy
· State / regional - valid for a segment of the country / economy
· Local / municipal - valid for a city or local jurisdiction
Comments:
4.4.
Who performs testing for verification / inspection? (More than one selection is permissible.)
· Central / national government
· State / regional governments
· Local / municipal governments
· Private organizations (inside or outside the country / economy)
· Foreign governments (e.g. recognition of verification and / or inspection results of foreign countries through MRA, MAA, etc.)
Comments:
5.
Does your economy have any plan to harmonize the legislation or standard with the OIML R16-2?
· Yes
· No (Go directly to the question  7)
Comments:
6.
Do you anticipate any difficulties in the harmonization process to the R16-2?
· Yes (Please specify below.)
· No

Comments:
7.
Does your economy / organization accept test reports of type approval issued by other economies for non-invasive automated sphygmomanometers?

· Yes 

· No

Comments:
8.
Have your economy ever participated in the seminar on non-invasive automated sphygmomanometers organized by the Working Group on Medical Measurements and hosted by Chinese Taipei? (Check all that apply.)

· Yes
□ in 2004
□ in 2006
· Never (Go directly to the question  10)
Comments: 

9.
What does your economy benefit from the seminar? 
(More than one selection is permissible.)

· It is helpful for the metrology authorities to implement legal control on non-invasive automated sphygmomanometers.
· It is helpful for the metrology authorities to plan legal control on non-invasive automated sphygmomanometers in the future.
· It is helpful for the metrology authorities to set up the technical regulations of non-invasive automated sphygmomanometers in legal metrology.
· Others
Comments: 

10.
Does your economy agree that the Working Group on Medical Measurements hold the training or seminars or speeches continuously? Please select the appropriate box.

· Yes
· No (Go directly to the question 15)
Comments: 

11.
Which of the following activities on non-invasive sphygmomanometers do you suggest the APLMF provide in the future? 
(More than one selection is permissible.)
· Training

· Seminar

· Workshop

· Others (Please specify below.)

Comments: 

12.
How many people from your economy will participate in the events below?
· Training course 
______ person(s)

· Seminar 
______ person(s)

· Workshop
______ person(s)

· Others
______ person(s)
Comments: 

13.
When do you suggest the APLMF will provide training or seminar or speech in the future? Please select the appropriate box.

· In conjunction with the next APLMF meeting

· Other timing (Please specify below.)
Comments: 

14.
Please recommend expert(s) suitable for conducting the training.

Comments:
15.
Do you have any suggestions or comments to the Working Group on Medical Measurements in regard to non-invasive automated sphygmomanometers?
Comments:
III.
SURVEY ON CLINICAL ELECTRICAL THERMOMETERS 
(OIML R115)

1.
General Information - Identification of the APLMF member completing this part.

	Organization:


	Internet Home Page Address:

	Telephone:

	Fax:

	E-mail:

	Contact Name:


2.
The OIML Recommendation 115 (Clinical Electrical Thermometers with Maximum Device) was published in 1995. Does your economy fully understand this Recommendation?
· Yes*
· No*
* Please reply by selecting a check box with ‘X’ for example: ‘( X Yes’ or ‘( Yes’.

Comments:
3.
Are clinical electrical thermometers subject to pattern approval in your economy?

· Yes

· No (Go directly to the question  4)
Comments:
3.1.
What are the regulations or standards that clinical electrical thermometers must comply with for pattern approval in your economy?

Comments:
3.2.
At what level is pattern approval administered?
· Central / National - valid for the whole country / economy
· State / Regional - valid for a segment of the country / economy
· Local / Municipal - valid for a city or local jurisdiction
Comments:
3.3.
Which level of government agency performs pattern approval testing? 
(More than one selection is permissible.)
· Central / National government
· State / Regional governments
· Local / Municipal governments
· Private organizations (inside or outside the country / economy)
· Foreign governments (e.g. recognizing pattern approval of other countries / economies through MRA, etc.)
Comments:

4.
Are clinical electrical thermometers subject to verification and / or inspection in your economy?
· Yes, for all thermometers
· Yes, for some thermometers (Please specify below)
· No (Go directly to the question  5)
Comments:
4.1.
What is the frequency of verification and / or inspection for clinical electrical thermometers?
· Once a year

· Once every two years

· Others

Comments:
4.2.
What are the regulations or standards that clinical electrical thermometers must comply with for verification and / or inspection in your economy?

Comments:
4.3.
At what level is verification and / or inspection administered?
· Central / National - valid for the entire country / economy
· State / Regional - valid for a segment of the country / economy
· Local / Municipal - valid for a city or local jurisdiction
Comments:
4.4.
Who performs testing for verification / inspection? 
(More than one selection is permissible.)
· Central / National government
· State / Regional governments
· Local / Municipal governments
· Private organizations (inside or outside the country / economy)
· Foreign governments (e.g. recognition of verification and / or inspection results of foreign countries through MRA, MAA, etc.)
Comments:
5.
Will your economy plan to harmonize (or has your economy already harmonized) the legislation or standard with the OIML R115?
· Yes 
· No (Please describe reasons below and then go directly to the question  7)

Comments:
6.
Do you anticipate or did you encounter any difficulty during the harmonization process with the R115?
· Yes (Please specify below)
· No

Comments:
7.
Do you think the following four standards should be harmonized? 

(1) OIML R115 (Clinical Electrical Thermometers with Maximum Device)
(2) ASTM (American Society for Testing and Materials) E1112-00: Standard Specification for Electronic Thermometer for Intermittent Determination of Patient Temperature
(3) EN (European Standard) 12470-3: Clinical thermometers - Part 3: Performance of compact electrical thermometers (non-predictive and predictive) with maximum device
(4) JIS (Japanese Industrial Standard) T 1140:1998: Clinical electrical thermometers

· Yes

· No 

· Not familiar with the above specifications 
Comments:
8. 
Comparisons of the four standards / regulations: (1) ASTM E1112-00: 2000, (2) EN 12470-3:2000, (3) JIS T 1140:1998, and (4) OIML R115: 1995. 
Select or describe one adopted in your economy for each of the items 8.1-8.12.

8.1.
Which of the following standards or recommendations is the measuring object of clinical electrical thermometers subject to? 

· OIML R115:1995 (Human or animal body temperature)
· ASTM E1112-00: 2000 (Patient temperature)
· EN 12470-3:2000 (Not Specified)
· JIS T1140: 1998 (Human body temperature)
· Not familiar with the specifications above

Comments:
8.2.
What is the minimum measuring range of clinical thermometers?
· 35.5 (C to 42.0 (C (OIML R115: 1995)
· 35.5 (C to 41.0 (C (ASTM E1112-00: 2000)
· 35.5 (C to 42.0 (C (EN 12470-3:2000)
· 30 (C to 43 (C (JIS T1140: 1998)
· Other measuring range

· Not familiar with the specifications above

Comments:
8.3.
How are clinical electrical thermometers classified according to their resolution?

· Class I: 0.01 (C and class II: 0.1 (C (OIML R115: 1995) 

· For general use: 0.01 (C or 0.1 (C and for woman use: 0.01 (C (JIS T1140: 1998) 

· No classification but basically comply with ASTM E1112-00: 2000
· No classification but basically comply with EN 12470-3: 2000

· Others (Please specify below)

· Not familiar with the specifications above

Comments:
8.4.
Which standard or recommendation among the following four appropriately expresses the maximum permissible error employed in your economy? 
The specified errors are shown in the Tables III-1, III-2, III-3 and III-4.
· OIML R115: 1995(Table III-1)
· ASTM E1112-00: 2000 (Table III-2) 

· EN 12470-3:2000 (Table III-3) 

· JIS T1140: 1998 (Table III-4) 

· Not familiar with the specifications above
Comments:
Table III-1: Maximum permissible errors in the OIML R115 clause 4.2.1
	Accuracy 
class
	Maximum permissible errors (range 32.0 (C to 42.0 (C)

	
	Complete 
thermometer
	Indicating 
unit
	Temperature 
probe

	Class I
	( 0.15 (C
	( 0.05 (C
	( 0.1 (C

	Class II
	( 0.2 (C
	( 0.1 (C
	( 0.1 (C


Table III-2: Maximum permissible errors in the ASTM E1112-00 

	Temperature
	Maximum error

	Celsius 
Scale
	Less than 35.8 (C
	( 0.3 (C

	
	35.8 (C to less than 37 (C
	( 0.2 (C

	
	37.0 (C to 39.0 (C
	( 0.1 (C

	
	Greater than 39.0 (C to 41.0 (C
	( 0.2 (C

	
	Greater than 41.0 (C
	( 0.3 (C

	Fahrenheit 
Scale
	Less than 96.4 (F
	( 0.5 (F

	
	96.4 (F to less than 98.0 (F
	( 0.3 (F

	
	98.0 (F to 102.0 (F
	( 0.2 (F

	
	Greater than 102.0 (F to 106.0 (F
	( 0.3 (F

	
	Greater than 106.0 (F
	( 0.5 (F


Table III-3: Maximum permissible errors in the EN 12470-3 (6.2.3)

	Temperature
	Maximum permissible errors

	35.5 (C to 42.0 (C within the ambient temperature 18-28 (C
	0.1 (C

	Outside 35.5 (C to 42.0 (C or Outside18 (C to 28 (C
	0.2 (C


Table III-4: Maximum permissible errors in the JIS T 1140
	Use
	Temperature range
	Maximum allowable deviation

	General use
	30 to 43 (C
	( 0.1 (C

	Woman use
	35 to 38 (C
	( 0.05 (C


8.5.
While determining maximum permissible error, how many points of measurement required within the measuring range?
· Measuring range (10 (C Number of temperatures: 3
· Measuring range >10 (C Number of temperatures: 5 (OIML R115: 1995) 

· If homogeneity exists in sub-ranges, 3 points is recommended (EN 12470-3:2000) 

· Not stated, but basically comply with ASTM E1112-00: 2000 

· Not stated, but basically comply with JIS T1140: 1998
· Not familiar with the above specifications

Comments:
8.6.
How the type of thermometers stipulated? Select one standard or recommendation employed in your economy.

· Thermometers with an interchangeable probe connect to an indicating unit or complete thermometers with a probe permanently connect to an indicating unit (OIML R115: 1995)

· Thermometers with a temperature probe and an indicating unit permanently connected together (EN 12470-3:2000) 

· A type with integrated thermometry part and another type with separated thermometry part (classified into interchangeable type and non interchangeable type further) (JIS T1140: 1998) 

· Not stated as it is in the ASTM E1112-00: 2000 

· Not familiar with the above specifications 

Comments:
8.7.
Which standard or recommendation are the test items for the pattern approval of clinical thermometers subjected to? 
The stipulated test items are shown in the Tables III-5, III-6, III-7 and III-8.
· OIML R115: 1995 (Table III-5)
· ASTM E1112-00: 2000 (Table III-6)
· EN 12470-3:2000 (Table III-7)
· JIS T1140: 1998 (Table III-8)
· A combination of individual clause (Please specify below)

· Not familiar with the above specifications 
Comments:
Table III-5: Test items required in the OIML R115 clause 7.1.2

	Probe
	Indicating unit
	Complete thermometer

	Maximum permissible errors (4.2 and A.2.2.1)
	Maximum permissible errors (4.2 and A)
	Maximum permissible errors (4.2 and A)

	Long term thermal stability (5.1.2)
	Power provided to probe (5.2.1 and B.1)
	Low battery indication

	
	
	Ambient temperature (5.3.1 and B.4)

	Electrical insulation and water resistance (5.1.3 and B.2)
	Indication when connected to battery charger (5.2.2)
	

	
	
	Thermal shock (5.3.2 and B.5)

	Location of sensor (5.1.4)
	Display of digital indicating device (5.2.3)
	Storage temperature (5.3.3 and B.6)

	Mechanical strength (5.1.5)
	
	

	Electrical contact resistance of connector (5.1.6)
	Indication of the thermometer is outside the specified measuring range (5.2.4)
	Humidity (5.3.5 and B.7)

	
	
	Electromagnetic radiation interference (5.3.6 and B.8)

	Cleaning and disinfecting (5.1.7 and B.3)
	
	

	
	Self-checking device (5.2.5)
	Mechanical shock (5.3.7 and B.9)

	Stability with changes in temperature of cable (5.1.8)
	Display of predicting thermometer (5.2.6)
	Water resistance of small compact thermometers (5.3.8 and F)


Table III-6: Test items required in the ASTM E1112-00
	5.2 Cleaning Test
	5.5 Equipment Required for Environmental Test

	5.3 Toxicity Test
	5.6 Precision and Bias

	5.4 Accuracy Test
	


Table III-7: Test items required in the EN 12470-3 (Table A.1, Suggested tests)
	6.2.1 / 7.2 Measuring range
	6.4.1.1 / 7.13 Voltage limit indication

	6.2.2 / Visual inspection Digital increment
	6.4.1.2 / Visual inspection Indicating unit

	6.2.3 / 7.3 Maximum permissible error
	6.4.1.3 / Visual inspection functional safety test

	6.2.4 / 7.4 Time response
	6.4.2 / EN ISO 10993-1 Material

	6.2.5 / 7.5 Maximum energy dissipation
	6.5 / EN 60601-1 Electrical safety

	6.2.6 / 7.6 Long-term stability
	6.6.1 / Visual and tactile inspection Mechanical safety

	6.3.1 / 7.7 Ambient operating range
	

	6.3.2 / 7.8 Effect of storage
	6.6.2 / 6.1.2.7 of EN 12470-1:1998 Resistance to breakage

	6.3.3 / 7.9 Thermal shock
	

	6.3.5 / EN 60601-1-2 EMC
	8.2 / Visual inspection Marking

	6.3.6 / 7.11 Mechanical shock
	8.3 / Visual inspection Instructions for use

	6.3.7 / 7.12 Water resistance
	


Table III-8: Test items required in the JIS T1140: 1998 8.3

	Safety test
	Leaving at high temperature (excluding the integrated thermometer part type)

	Materials consisting the thermometry part
	

	Eluates
	Preservation temperature

	Performance test
	Preservation humidity

	Temperature indicating characteristics
	Anti-thermal shock

	Power supply voltage
	Watertight

	Environmental temperature
	Anti-mechanical shock

	Response characteristics
	


8.8.
Which test steps and requirements for water resistance of complete thermometer are employed for pattern approval? 
· F.1 in the OIML R115: 1995
· 7.12 in the EN 12470-3: 2000

· 8.5.9 in the JIS T1140: 1998
· Not stated as it is in the ASTM E1112-00: 2000 

· Not familiar with the above specifications 

Comments:
8.9.
Requirements for the reference water bath, which is regulated and stirred well.

8.9.1.
What is the minimum volume required for the water bath?

· 1 Liter (OIML R115)

· 1 Liter (ASTM E1112-00)

· 5 Liter (EN 12470-3)

· Not specified as it is in the JIS T1140: 1998
· Not familiar with the above specifications 

Comments:
8.9.2.
What are the maximum in stability and gradient in temperature allowed for the reference water bath?
· ( 0.02 (C and ( 0.01 (C, respectively (OIML R115)

· To be calibrated within 0.03 (C (ASTM E1112-00)

· ( 0.02 (C and ( 0.01 (C, respectively (EN 12470-3)

· ( 0.02 (C and ( 0.02 (C, respectively (JIS T1140: 1998)

· Not familiar with the above specifications

Comments:
8.10.
What is the uncertainty allowed for the reference thermometer used to determine the temperature of the water bath?

· With an expanded uncertainty no greater than 0.03 (C (k = 3) (OIML R115)

· With an expanded uncertainty no greater than 0.02 (C (k = 2) (EN 12470-3)

· With an accuracy better than ( 0.02 (C (JIS T1140: 1998)

· Not stated as it is in the ASTM E1112-00
· Not familiar with the above specifications

Comments:
8.11.
There are no requirements for the format of test report except for OIML R115. Do you agree that the test report should contain at least the information listed in the test report format given in Annex C of OIML R115?
· Yes
· No 

· Not familiar with the above specification

Comments:
8.12.
Are there other kinds of conformity assessment procedures required for clinical electrical thermometers in your economy other than pattern approval, verification and inspection?
· Yes (Please specify below)

· No 

Comments:
9.
Does your economy / organization accept test reports of type approval issued by other economies for clinical electrical thermometers?

· Yes 

· No

Comments:
10.
Did your economy participate in the Seminar on Clinical Electrical Thermometers held in December 2005 organized by the Working Group on Medical Measurements and hosted by Chinese Taipei? 
· Yes

· No (Go directly to the question  12)

Comments: 

11.
What does your economy benefit from the seminar in 2005? 
(More than one selection is permissible.)
· It is helpful for the metrology authorities to implement legal control on clinical electrical thermometers.
· It is helpful for the metrology authorities to plan legal control on clinical electrical thermometers in future.
· It is helpful for the metrology authorities to set up the technical regulations of clinical electrical thermometers in legal metrology.
· Others
Comments: 

12.
Does your economy encourage the Working Group on Medical Measurements to hold the training or seminars or speeches continuously? 
Please select the appropriate box.
· Yes
· No
Comments: 

13.
Any suggestions or comments to the Working Group on Medical Measurements in regard to clinical electrical thermometers.
Comments:
IV.
SURVEY ON ELECTROCARDIOGRAPHS (OIML R 90)

1.
General Information - Identification of the APLMF member completing this part.

	Organization:


	Internet Home Page Address:

	Telephone:

	Fax:

	E-mail:

	Contact Name:


2.
The OIML Recommendation 90 (Electrocardiographs - Metrological characteristics -Methods and equipment for verification) was published fifteen years ago in 1990. Does your economy fully understand this Recommendation?
· Yes*
· No*
* Please reply by selecting a check box with ‘X’ for example: ‘( X Yes’ or ‘( Yes’.

Comments:
3.
Are electrocardiographs subject to verification and / or inspection in your economy?
· Yes, for all electrocardiographs

· Yes, for some electrocardiographs (Please specify below)
· No. (Go directly to the question  4)

Comments:
3.1.
What is the frequency of verification and / or inspection for electrocardiographs?
· Once a year

· Once every two years

· Others

Comments:
3.2.
What are the regulations or standards that electrocardiographs must comply with for verification and / or inspection in your economy?

Comments:
3.3.
At what level is verification and / or inspection administered?
· Central / National - valid for the entire country / economy
· State / Regional - valid for a segment of the country / economy
· Local / Municipal - valid for a city or local jurisdiction
Comments:
3.4.
Which level of government agency performs testing for verification / inspection? (More than one selection is permissible.)
· Central / national government
· State / regional governments
· Local / municipal governments
· Private organizations (inside or outside the country / economy)
· Foreign governments (e.g. recognition of verification and / or inspection results of foreign countries through MRA, MAA, etc.)
Comments:
4.
Will your economy plan to harmonize (or has your economy already harmonized) the legislation or standard with the OIML R90?

· Yes

· No. (Please describe reasons below and then go directly to the question  6)

Comments:
5.
Do you anticipate or did you encounter any difficulty during the harmonization process with the R90?

· Yes (Please specify below)

· No

Comments:
6.
Feedback on the OIML Recommendation R90. Please give us your opinions for each of the following items 6.1 to 6.18 specified in the R90.

6.1.
Do you agree that the recommended conditions for verification are specified as follows in the clause “4. Verification conditions and preparation for verification”?
- Ambient temperature: 15 (C to 25 (C

- Ambient pressure: 96 kPa to 104 kPa

- Relative humidity of air: 60 % to 80 % (no condensation)

- Mains voltage fluctuations: (2 % of nominal voltage

- Mains frequency (60 Hz or 50 Hz) (2 %

· Yes

· No 

· Not familiar with the above specifications 
Comments:
6.2.
Do you think that the three clauses “5.1 External examination”, “5.2 Testing”, and “5.3 Determination of metrological characteristics” are applicable to the verification?

· Yes

· No

· Not familiar with the specifications above

Comments:
6.3.
Are the characteristics shown in Table IV-1 sufficient or insufficient to verify the electrocardiographs?

· Sufficient

· Insufficient (Please specify below)

· Not familiar with the specifications above
Comments:
Table IV-1: Metrological characteristics to be verified
(from the Table 1 in the clause “2. Characteristics to be verified” of R90)
	Metrological characteristics
	Point
(clause in R90)
	Verified during

	
	
	Initial verification
	Subsequent verification

	Relative voltage-measurement error

Relative sensitivity-setting error

Relative time-interval measurement error

Relative error of the recording speed

Recording hysteresis

Relative errors of internal calibrator and time marker

Overshoot

Time constant

Amplitude-frequency response curve

Input impedance

Recorded-voltage error introduced by the weighting networks

- for Golberger and Wilson leads

- for Frank leads

Common-mode rejection ratio

Baseline width

Baseline drift

Intrinsic noise level referred to the input

Interchannel crosstalk coefficient
	5.3.1

5.3.2

5.3.3

5.3.4

5.3.5

5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

5.3.11

5.3.11.1

5.3.11.2

5.3.12

5.3.13

5.3.14

5.3.15

5.3.16
	+
+

+

+

+

+

+

+

+

+

+

+

+

+

+

+
+
	+

-
+

-
-
+

-

-
+

-

-
-
+

-
+

+

-


6.4.
Do you accept the requirement in the clause “5.3.1. Determination of relative voltage-measurement error” specified by the sentence below? 
· The relative voltage measurement error, in percent, 
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Where:

Um = hm / Sn is the recorded peak-to-peak voltage, in mV,

hm is the peak-to-peak amplitude of the recorded output signal, in mm,

Sn is the nominal value of the sensitivity-setting, in mm / mV,
Uin is the peak-to peak amplitude of the input voltage, in mV, and 
Ul is the lowest value of the voltage measurement range, i.e. 0.1 mV.
· Yes 

· No (Please specify below) 

· Not familiar with the specifications above 

Comments:
6.5.
Do you accept the requirement in the clause “5.3.2. Determination of relative sensitivity-setting error” specified by the sentence below?

· The relative sensitivity-setting error, in percent, 
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Where:

Sm = hm / Un is the measurement sensitivity value, in mm / mV,

hm is the recorded signal peak-to-peak amplitude, in mm,

Uin is the input peak-to peak amplitude, in mV, and
Sn is the nominal sensitivity value, in mm / mV.
· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
6.6.
Do you accept the requirement in the clause “5.3.3. Determination of relative time-interval measurement error” specified by the sentence below?

· The relative time-interval measurement error, in percent,
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 shall not exceed the value: 10 (1+Tl-Tin).
Where:

Tm = Lm / Vn is the measurement time interval, in s,

Lm is the length of 3 cycles, in mm,

Vn is the recording speed, in mm / s,

Tin is the time interval corresponding to 3 cycles of the input signal, in s, and
Tl is the lower limit of the time-interval measurement range, equal to 0.06 s.

· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
6.7.
Do you accept the requirement in the clause “5.3.4. Determination of relative error of the recording speed” specified by the sentence below?
· The relative error of the recording speed, in percent,
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Where:

Vm = Lm / nTe is the measured value of the recording speed, in mm / s,

Lm is the length of the section recorded for n cycle (n(10), in mm,

Te is the period of the input signal as set by G1, in s, and 
Vn is the nominal value of the recording speed, in mm / s.
· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
6.8.
Do you agree with the requirement in the clause “5.3.5. Determination of recording hysteresis” specified by the sentence below?

· The recording hysteresis, which is defined by the distance between the base lines of a trace obtained after a positive and a negative input signal is returned to zero, shall not exceed 0.5 mm.
· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
6.9.
Do you accept the requirement in the clause “5.3.6. Determination of relative errors of the internal calibrator and time marker” specified by the sentence below?

· The relative internal calibrator error, in percent, 
[image: image5.wmf]100

×

-

=

cn

cn

cm

U

U

U

U

C

d

, 
shall not exceed ( 5 %.
Where:

Ucm is the measured value of the internal calibrator voltage, in mV, and
Ucn is the nominal value of the internal calibrator voltage, in mV.
· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
6.10.
Do you accept the requirement in the clause “5.3.7. Determination of overshoot” specified by the sentence below?

· The overshoot, in percent, 
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Where:

hmax is the measured value of the linear dimensions of the maximum peak-to-peak amplitude respectively of each period recorded, in mm, and
hmin is the measured value of the linear dimensions of the minimum peak-to-peak amplitude respectively of each period recorded, in mm.

· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
6.11. Do you agree with the requirement in the clause “5.3.8. Determination of time constant” specified by the sentence below?

· The time constant required for recorded square-wave signal amplitude to decay to 1 / e (37 %) of its initial value shall be greater than 3.2 s.
· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
6.12. Do you agree with the requirement in the clause “5.3.11. Determination of recorded-voltage error introduced by the weighting networks” specified by the sentence below?

· The amplitude of the recorded peak-to-peak signal shall be within the range of values indicated in the Tables IV-2a and IV-2b as appropriate.
· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
Table IV-2a: Weighting networks for Goldberger and Wilson leads
(from the Table 7a in the clause 5.3.11. of R90)

	Lead selector position
	Test 
condition
	Input voltage (peak-to-peak) mV
	Lead electrode connected to P1
	Lead electrode connected to P2

	aVR
aVR
aVL
aVL
aVF
aVF
V1
V1
V2
V2
V3
V3
	normal
modified
normal
modified
normal
modified
normal
modified
normal
modified
normal
modified
	2
4
2
4
2
4
2
6
2
6
2
6
	R
L
L
F
F
F
C1
L
C2
R
C3
F
	L, F
R,F
F, R
R, L
L, R
L, F
L, R, F
C1, R, F
L, R, F
C2, L, F
L, R, F
C3, L, R


Table IV-2b: Weighting networks for Frank Leads 
(from the Table 7b in the clause 5.3.11. of R90)

	Output lead connected
	Input voltage (peak-to-peak) in mV
	Lead electrodes connected to P1
	Lead electrodes connected to P2
	Allowable peak-to-peak amplitude in mm

	Vx
Vy
Vy
	2
	A, C, F, M
	I, E
	14-17
18-22
11-14

	Vx
Vy
Vz
	4
	A
	I, E, C, M, H, F
	22-27
0-2
5-6

	Vx
Vy
Vz
	10
	C
	I, E, A, M, H, F
	15-19
0-3
21-25.5

	Vx
Vy
Vz
	6
	E
	I, C, A, M, H, F
	0-2
0-2
21-24

	Vx
Vy
Vz
	4
	A, F
	I, E, C, M, H
	22-27
24-29
5-6

	Vx
Vy
VZ
	3
	I
	E, C, A, M, H, F
	21-26
0-2
7-8.5

	Vx
Vy
Vz
	3
	M
	I, E, C, A, H, F
	0-2
9-11.5
20-24

	Vx
Vy
Vz
	2
	H
	I, E, C, A, M, F
	0-1
18-22
0-1


6.13.
Do you accept the requirement in the clause “5.3.12. Determination of common-mode rejection ratio” specified by the sentence below?

· The common-mode rejection ratio, 
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Where:

h is the recorded signal amplitude, in mm,

Sn is the nominal value of the sensitivity setting, in mm / mV, and
UA is the peak-to-peak amplitude of the input voltage at point A, in volts.

· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
6.14.
Do you agree with the requirement in the clause “5.3.13. Determination of baseline width” that the baseline width shall not exceed 1 mm?

· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
6.15.
Do you agree with the requirement in the clause “5.3.14. Determination of baseline drift” that the baseline drift during 60 s shall not exceed 5 mm?

· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
6.16.
Do you accept the requirement in the clause “5.4. Determination of current in the patient circuit” specified by the sentence below?

· The current in the patient circuit, in (A, 
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Where:

h is the height of the recorded step, in mm,

Sn is the sensitivity setting, in mm / mV, and
r is the value of the connected resistance, in k(.

· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
6.17.
Do you agree with the requirement in the clause “5.5. Protection of the electrocardiograph from the effects of defibrillation of the patients” specified by the sentence below?

· The peak-to-peak amplitude of the signal recorded after 5 s shall be at least 80 % of the peak-to-peak amplitude of the initially recorded signal to protect the electrocardiograph from the effect of defibrillation of the patient.
· Yes 

· No (Please specify below) 

· Not familiar with the specifications above

Comments:
6.18
Do you agree with the requirement in the clause “6. Verification report and certificate” that a verification report shall include as a minimum the following information?

(a) the designation and serial number of the instrument verified,

(b) the country of origin and manufacturer,

(c) the equipment used for the verification,

(d) the date of verification,

(e) the reference to the applicable regulations and the procedures used,

(f) the measurement results obtained for the various characteristics, and
(g) the organizations and persons responsible for verification.
· Yes
· No 

· Not familiar with the above specification

Comments:
7.
Are there other kinds of conformity assessment procedures required for electrocardiographs in your economy other than verification and inspection?
· Yes (Please specify below)

· No 

Comments:
8.
Comparisons of the three standards / regulations: (1) AAMI EC11: 1991 / (R) 2001, (2) JIS T1202 and (3) OIML R90. Select or describe one adopted in your economy for each of the items 8.1-8.6. 

8.1.
For your economy, which standard is adequate for the maximum time-marker error in percent, 
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· ( 5 % (OIML R90& JIS T1202)

· ( 2 % (AAMI EC11: 1991 / (R) 2001)

· Others (please specify below)

Comments: 

8.2.
Which of the following requirements do you think should be applied to express the amplitude-frequency response curve? Requirements in the R90 and AAMI are shown in the Tables IV-3 and IV-4, but there are no requirements in the JIS.
· OIML R90

· AAMI EC11: 1991 / (R) 2001
· Others (please specify below)

Comments:
Table IV-3: Amplitude-frequency response specified in the OIML R90

	Frequency range
	Peak-to-peak amplitude of signals relative to the amplitude recorded at 10 Hz

	0.5 Hz to 60 Hz:
	between 90 % and 105 %

	60 Hz to 75 Hz (or 60 Hz to 100 Hz):
	between 70 % and 105 %


Table IV-4: Frequency response specified in the AAMI EC11: 1991 / (R) 2001
	Method
	Nominal input amplitude (mV p-p)
	Input frequency 
and waveform
	Relative output response 
(mm)

	A
	0
	0.67 Hz to 40 Hz, sinusoidal
	( 10 % 1)

	B
	0.5
	40 Hz to 100 Hz, sinusoidal
	+ 10 %~30 % 1)

	
	0.25
	100 Hz to 150 Hz, sinusoidal
	+ 10 %~30 % 1)

	C
	0.5
	150 Hz to 500 Hz, sinusoidal
	+ 10 %~100 % 1)

	D
	1.5
	(1 Hz, 20ms, triangular
	+ 0 %~10 % 2)

	1) relative to 10-Hz output, 2) relative to 200-ms output


8.3.
Do you think the input impedance 
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 shall be:

· Greater than 2.5 M( (OIML R90 & AAMI EC11: 1991 / (R) 2001)
· 100 K( or more (JIS T1202)
· Others (please specify below)
Where:

h1 is the peak-to-peak amplitude, recorded with S1 at position 1, in mm,

h2 is the peak-to-peak amplitude with S1 at position 2, in mm, and
Z2 is the impedance connected in series with the input, in M(.

Comments:
8.4.
Which requirement is appropriate for your economy for the maximum intrinsic noise level referred to the input, in (V, 
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· 35 (V (OIML R90 & JIS T1202)

· 30 (V (AAMI EC11: 1991 / (R) 2001)

· Others (please specify below)

Where:

hn is the maximum peak-to-peak amplitude of noise measured on the recording, in mm, and
Sn is the nominal value of the sensitivity setting, in mm / mV.

Comments:
8.5.
Which requirement is appropriate for your economy for the maximum inter-channel crosstalk coefficient, in percent, 
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· 2 % (OIML R90 & AAMI EC11: 1991 / (R) 2001)

· 0.5 mm p-p at normal sensitivity (i.e. corresponding to 1.67 %; JIS T1202)

· Others (please specify below)

Where:

i = 1, 2, … n is the number of the channel under test,

n is the number of channels,

hi is the peak-to-peak amplitude of the signal induced in the channel under test, in mm,

Uin is the peak-to-peak amplitude of the voltage applied to all the other channels, in mV, and
Sn is the nominal value of the sensitivity setting, in mm / mV.

Comments:
8.6.
Difference in definitions between OIML R90 and AAMI EC11: 1991 / (R) 2001 for the same metrological characteristic 

8.6.1.
The relative sensitivity setting error in the OIML R90 clause 5.3.2 and the time base accuracy in the AAMI EC11: 1991 / (R) 2001 clause 3.2.5.2 correspond to the same characteristic of electrocardiographs but with different definitions. Which one is appropriate to express the performance requirement for your economy?

· OIML R90

· AAMI EC11: 1991 / (R) 2001
· Others (please specify below)

Comments:
8.6.2
Considering the common-mode rejection ratio, which definition is practical for your economy? 

· OIML R90 5.3.12

· AAMI EC11: 1991 / (R) 2001 3.2.11

· Others (please specify below)

Comments:
V.
Common Issues

1.
Which medical instruments do you suggest the Working Group on Medical Measurements should work on in the future? 
(More than one selection is permissible.)
· Clinical Thermometers / Ear Thermometers
· Non-Invasive Mechanical sphygmomanometers

· Pure-Tone Audiometers

· Ergometers for foot crank work (OIML R128: 2000)

· Electroencephalographs - Metrological characteristics - Methods and equipment for verification (OIML R89: 1990)

· Electrocardiographs - Metrological characteristics - Methods and equipment for verification (OIML R90: 1990)

· Others
Comments:
2.
Which of the following should the Working Group on Medical Measurements work on in the future? Please add any other comments you may have.
· Training / seminar

· Survey

· Provision of information about the trends of international legal metrology on medical measurements 

· Others
Comments: 

3.
Other comments: Please add any other comments you may have.
Comments: 

Thank you very much for your efforts in completing this survey. 
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