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LEGAL METROLOGY FORUM
 Survey on Automated Sphygmomanometers

November 2003

In view of the wide use of sphygmomanometers, the Medical Working Group conducted a survey in July 2000 to seek member economies’ opinion on the harmonization of their standards with the OIML R 16-2 on non-invasive automated sphygmomanometers, which was still in the draft form at that time. No objections were indicated in that survey. 

In 2001, the OIML R 16-2 was approved for final publication by the International Committee of Legal Metrology of the OIML, and will be submitted to the International Conference of Legal Metrology in 2004 for formal adoption. According to the 2003 APLMF Work Program, this Working Group started a new survey in 2003 on the newly published OIML R 16-2. This survey focused on the following four main areas:

1. Awareness and understanding of the OIML R 16-2.

2. Requirements for pattern approval, verification and inspection, related regulations or standards; the enforcement level and agencies responsible.

3. Plans for, or difficulties encountered with, harmonizing with the OIML R 16-2.

4. Activities required to be provided by this Forum.

This survey was prepared in 2002 and circulated to all member economies in March 2003. A total of twelve responses were received, namely from Australia, Hong Kong, Japan, Korea, Malaysia, Mexico, New Zealand, Peru, Russia, Singapore, U.S.A, and Chinese Taipei.  The responses are summarized in the following pages.

Q2.1:
The OIML published Recommendation 16-2 (non-invasive automated sphygmomanometers) last year. Does your economy fully understand this Recommendation?

Responses:

Sive economies, i.e. New Zealand, Peru, People’s Republic of China, Russia, U.S.A., and Chinese Taipei, fully understand the Recommendation R 16-2.

	Economy
	Response

	Australia
	No. The Commission understands the Recommendation; however it is not implemented in the voluntary performance standards that are published and promulgated by Standards Australia.

	Hong Kong 
	No.

	Japan
	No. We cannot fully understand the OILM R16-2 since the performance of the electric obstacles and the contents of the test are not specified.

	Korea
	No. We started to translate the OIML Recommendation 16 into Korean, and this Recommendation has been examined since last year.

	Malaysia
	No. We do not have a copy of the document as yet but hope to obtain a copy soon.

	Mexico
	No. The current Mexican standard NOM-009-SCFI-1993 is partially based on the OILM-R-16-1973.

	New Zealand
	Yes.

	Peru
	Yes.

	PR China
	Yes

	Russia
	Yes.

	Singapore
	Nil.

	Chinese Taipei
	Yes.

	U.S.A
	Yes. The U.S. participated in OIML TC18/SC1 to revise OIML R 16.


Q2.2:
Are non-invasive automated sphygmomanometers required to receive pattern approval (if no, go to Q2.3 directly).

Responses:

Only five economies require pattern approval: Japan, Korea, Mexico, People’s Republic of China and Russia.

	Economy
	Response

	Australia
	No.

	Hong Kong 
	No. At present, there is no legislation in Hong Kong requiring automated non-invasive sphygmomanometers to receive any pattern approval.

	Japan
	Yes. We, NMIJ/AIST, carry out pattern approvals for non-invasive automated sphygmomanometers. Moreover, we have been considering to issue the OIML certificates for them.

	Korea
	Yes.

	Malaysia
	No. Sphygmomanometers are not regulated at present in Malaysia.

	Mexico
	Yes. According to the Mexican Federal Metrology and Normalization Law.

	New Zealand
	No.

	Peru
	No.

	PR China
	Yes

	Russia
	Yes.

	Singapore
	Nil.

	Chinese Taipei
	No.

	U.S.A
	No. While not subject to pattern approval, sphygmomanometers are regulated by the U.S. Food and Drug Administration, Public Law 94-250 Medical Device Amendments to the Food, Drug and Cosmetic Act of 1976 as amended by the Safe Medical Device Act of 1990, Medical Device Amendments of 1992 and the Food Drug Administration Modernization Act of 1997. See Overview-CDRH FDA Modernization Act of 1996 http://www.fda.gov/cdrh/devadvice/371.html.


Q2.2.1
What are the regulations or standards that non-invasive automated sphygmomanometers have to comply with for pattern approval in your economy?

Responses:

	Economy
	Response

	Australia
	Not applicable.

	Hong Kong 
	Not applicable.

	Japan
	It is specified in the articles regarding verification and inspection of the Measurement Law of Japan.

	Korea
	Sphygmomanometers are required to receive the pattern approval in accordance with the provision of Clause 1, Article 8 0f Law on Metrology in our country.

	Malaysia
	Not applicable.

	Mexico
	At this moment, we do not have a regulation or standard for non-invasive automated sphygmomanometer to comply with a pattern approval in our economy. But, since last year we are working in this standard.

	New Zealand
	Not applicable.

	Peru
	Not applicable.

	PR China
	Business standard ( see 2.3.2)

	Russia
	Draft of Russian standard “The Regulation a metrology. Non-Invasive automated sphygmomanometers. Methods and means of verification”.

	Singapore
	Nil.

	Chinese Taipei
	Not applicable.

	U.S.A
	Premarket notification application (510K)-regulated under the Code of Federal Regulations Section 21 CFR 870.1130 Noninvasive Blood Pressure Measurement System. See Non-invasive Blood Pressure (NIBP) Monitor Guidance-http://www.fda.gov/cdrh/ode/noninvas.html and Requirements of FDA/CDRH recognized Standards: Association for the Advancement of Medical Instrumentation (AAMI) AAMI SP-10-1992 Electronic or Automated Sphygmomanometers; and IEC 60601-2-30-1995 Medical Electrical Equipment-Part 2:Particular Requirements for the Safety of Automatic Cycling Indirect Blood Pressure Monitoring Equipment. Deviations from recognized standards or use of alternative standards must be compared with the recognized standard and explained. AAMI SP-10-2002 has been issued and the FDA is expected to take action to replace the 1992 version with the 2002 version. However, until this process is complete the 1992 version is the effective standard.


Q2.2.2
At what level is pattern approval administered?

Responses:

In Japan, Korea, Mexico and Russia, the level of pattern approval administered are all “central/national-pattern approval valid for the whole country/economy.” In PR China, the Importing instruments are done by “central/national-pattern approval valid for the whole country/economy.”, and the local manufacturing instruments are done by local governments and is valid for a segment of the country/economy.
	Economy
	Response

	Australia
	Not applicable.

	Hong Kong 
	Not applicable.

	Japan
	Central/National-pattern approval valid for the whole country/economy.

	Korea
	Central/National-pattern approval valid for the whole country/economy.

	Malaysia
	Not applicable.

	Mexico
	Central/National-pattern approval valid for the whole country/economy.

	New Zealand
	Not applicable.

	Peru
	Not applicable.

	PR China
	Central/National-pattern approval valid for the whole country/economy and state/regional governments is valid for a segment of the countrt.

	Russia
	Central/National-pattern approval valid for the whole country/economy.

	Singapore
	Nil.

	Chinese Taipei
	Not applicable.

	U.S.A
	Not applicable.


Q2.2.3
Who performs pattern approval testing? (More than one selection is permissible.)

Responses:

	Economy
	Response

	Australia
	Not applicable.

	Hong Kong 
	Not applicable.

	Japan
	Central/National government.

	Korea
	Central/National government. Private organizations (inside or outside the country/economy). Korean Agency for Technology & Standards (KATS), governmental organization, basically performs the pattern approval testing. In addition, the Administrators of KATS may nominate private testing laboratories as the laboratories that can perform the pattern approval testing.

	Malaysia
	Not applicable.

	Mexico
	Central/National government.

	New Zealand
	Not applicable.

	Peru
	Not applicable.

	PR China
	Central/National and state/regional governments pattern approval testing 

	Russia
	Central/National government.

	Singapore
	Nil.

	Chinese Taipei
	Not applicable.

	U.S.A
	Not applicable.


Q2.3:
Are non-invasive automated sphygmomanometers required to receive verification and/or inspection?

Responses:

There are five economies, Hong Kong, Japan, Korea, People’s Republic of China, and Russia, requiring all non-invasive automated sphygmomanometers to receive verification and/or inspection. Mexico requires some of non-invasive automated sphygmomanometers to receive verification and/or inspection.

	Economy
	Response

	Australia
	No. Not that I am aware of.

	Hong Kong 
	Yes, for all meters.

	Japan
	Yes, for all meters.

	Korea
	Yes, for all meters.

	Malaysia
	No. Sphygmomanometers are not regulated at present in Malaysia.

	Mexico
	Only applies to devices measuring at the upper arm, the wrist or the thigh.

	New Zealand
	No.

	Peru
	No.

	PR China
	Yes, for all meters.

	Russia
	Yes, for all meters.

	Singapore
	Nil.

	Chinese Taipei
	No.

	U.S.A
	No.


Q2.3.1:
What is the frequency of verification and/or inspection for non-invasive automated sphygmomanometers?

Responses:

	Economy
	Response

	Australia
	Not applicable.

	Hong Kong 
	Once a year.

	Japan
	Others.

	Korea
	Others. The verification of sphygmomanometers has been performed on request of manufacturers or importers.

	Malaysia
	Not applicable.

	Mexico
	Each instrument of an approved type of sphygmomanometer shall be verified every 2 years or after repaired.

	New Zealand
	Not applicable.

	Peru
	Not applicable.

	PR China
	Once a year.

	Russia
	Once a year.

	China
	Once a year

	Singapore
	Nil.

	Chinese Taipei
	Not applicable.

	U.S.A
	Not applicable.


Q2.3.2:
What are the regulations or standards that non-invasive automated sphygmomanometers have to comply with for verification and/or inspection in your country?

Responses:

Hong Kong, Japan, Korea, People’s Republic of China, and Russia have their regulations or standards respectively. Hong Kong’s regulations are derived with reference to the International and National Standards such as IEC 60601-2-03 and ANSI SP-10.

	Economy
	Response

	Australia
	Not applicable.

	Hong Kong 
	For non-invasive automated sphygmomanometers, regulations and standards are derived with reference to the International and National Standards such as IEC 60601-2-03 and ANSI SP-10.

	Japan
	It is specified in the articles regarding verification and inspection of the Measurement Law of Japan.

	Korea
	Non-invasive automated sphygmomanometers shall comply with the verification criteria regulated in Law on Metrology in Korea.

	Malaysia
	Not applicable.

	Mexico
	At this moment we do not have a regulation or standard for non-invasive automated sphygmomanometer to comply with verification and/or inspection in our economy. But since last year we are working in this standard.

	New Zealand
	Not applicable.

	Peru
	Not applicable.

	PR China
	JJG692-1999 (Verification Regulation of the Electronic Sphygmomanometer (static))

	Russia
	The Russian standard GOST 28703-90.

	Singapore
	Nil.

	Chinese Taipei
	Not applicable.

	U.S.A
	Not applicable.


Q2.3.3:
At what level is verification and/or inspection administered?

Responses:

In Korea, Mexico and Russia, the level of verification and/or inspection administered are both Central/National-verification and/or inspection valid for the whole country/economy. Hong Kong is administered by the Electrical and Mechanical Department of Hong Kong SAR government. And, in Japan, the verification is carried out by prefectual governments. In People’s Republic of China the central governmentand local governments do the verification’s administrations.
	Economy
	Response

	Australia
	Not applicable.

	Hong Kong 
	Local/Municipal-valid for a city or local Jurisdiction. Verification and/or inspection are administered by the Electrical and Mechanical Department of the Hong Kong SAR Government.

	Japan
	Verification is carried out by prefectual governments.

	Korea
	Central/National-pattern approval valid for the whole country/economy.

	Malaysia
	Not applicable.

	Mexico
	Central/National-pattern approval valid for the whole country/economy.

	New Zealand
	Not applicable.

	Peru
	Not applicable.

	PR China
	Central/National and local government 

	Russia
	Central/National-pattern approval valid for the whole country/economy.

	Singapore
	Nil.

	Chinese Taipei
	Not applicable.

	U.S.A
	Not applicable.


Q2.3.4:
Who performs testing for verification/inspection? (More than one selection is permissible.)

Responses:

	Economy
	Response

	Australia
	Not applicable.

	Hong Kong 
	Local/Municipal governments.

	Japan
	State/Regional governments

	Korea
	Private organizations (inside or outside the country /economy). Korea Machinery-Meter and Petrochemical Testing and Research Institute (MPI), which is nominated by government on the basis of Law on Metrology, performs the testing for verification.

	Malaysia
	Not applicable.

	Mexico
	Central/National government.

	New Zealand
	Not applicable.

	Peru
	Not applicable.

	China
	Central/National and local government

	PR China
	Central/National and local government

	Russia
	Central/National government.

	Singapore
	Nil.

	Chinese Taipei
	Not applicable.

	U.S.A
	Not applicable.


Q2.4:
Does your economy have any plan to harmonize the legislation or standard with OIML R 16-2?

Responses:

More than half of the responses including Japan, Korea, Malaysia, U.S.A. and Chinese Taipei plan to harmonize.

	Economy
	Response

	Australia
	No. The scope of the Commission’s work is governed by the National Measurement Act 1960. The Act mandates work in the area of legal measurements, which includes legal measuring instruments and trade measuring instruments. As sphygmomanometers do not fall ‘neatly’ into either of these categories, it is unlikely that the economy will have any plans with regard to OIML R 16-2.

	Hong Kong 
	No. At present, there is no legislation in Hong Kong requiring automated non-invasive sphygmomanometers to receive any pattern approval.

	Japan
	Yes.

	Korea
	Yes. We have been examining the OIML R 16-2 Recommendation and it is expected that this Recommendation will be used as the criteria for pattern approval in Korea.

	Malaysia
	Yes. It is the intention of our country to harmonize any legislation or standard to be enforced on sphygmomanometers in the future with OIML R 16-2.

	Mexico
	Yes.

	New Zealand
	No.

	Peru
	No.

	PR China 
	No.

	Russia
	Yes.

	Singapore
	Nil.

	Chinese Taipei
	Yes.

	U.S.A
	Yes. NIST worked with the AAMI Sphygmomanometer Committee to harmonize requirements between the AAMI Standard and the OIML Recommendation. The AAMI Committee members have also worked with BSI and CEN. Electrical Safety requirements have been harmonized with IEC 60601-2-30-1995. For additional information on AAMI see http://www.aami.org/. See additional information on harmonization in 2.5.


Q2.5
Do you anticipate any difficulties in the harmonization process?

Responses:

There are three economies indicating that they anticipate some problems in the harmonization process.

	Economy
	Response

	Australia
	Not applicable.

	Hong Kong 
	Yes. At present, there is no legislation in Hong Kong requiring automated non-invasive sphygmomanometers to receive any pattern approval.

	Japan
	Yes. The introduction of a clinical test is difficult in Japan due to a condition related to the corresponding ministry of the government.

	Korea
	No.

	Malaysia
	No. Generally, no. We are however unable to anticipate the extent of the difficulties, if any, until we have studied the requirements of OIML R 16-2 in more detail and have more information on the various types of sphygmomanometers currently in use in the country.

	Mexico
	Yes. In the process, the participants are from different backgrounds, including manufacturers. They tend to favor their products.

	New Zealand
	Not applicable.

	Peru
	Not applicable.

	PR China
	No.

	Russia
	No.

	Singapore
	Nil.

	Chinese Taipei
	No.

	U.S.A
	Yes. Regarding harmonization activities, the APLMF should be aware of ongoing activities related to development of sphygmomanometer standards. ANSI/AAMI SP10-2002 is the American National Standard. Recent contact with the OIML TC18/SC1 Secretariat indicates that in the EU the Medical Instrument Directive is the prevailing regulatory vehicle for Europe. The OIML Recommendation may not be used as the Standard. This will have implications for international harmonization. In Europe the CEN is developing a standard prEN 1060-4 “Non-invasive sphygmomanometers-Part 4: Test procedures to determine the overall accuracy of automated non-invasive sphygmomanometers”, for which a ballot and comments closed on April 28, 2003. A joint working group of ISO and IEC has a new work item proposal using prEN 1060-4 as a starting point for discussion. ANSI/AAMI SP 10-2002 and prEN 1060-4 ( not final yet) are harmonized to an extent, but not identical.


Q2.6:
Which of the following activities on automated sphygmomanometers do you suggest the APLMF to provide in the future? (More than one selection is permissible.)

Responses:

Ten economies suggest holding training course, seminars or presentations.

	Economy
	Training 
	Seminar
	Presentation
	Remark

	Australia
	
	
	
	No suggestion.

	Hong Kong
	
	√
	
	

	Japan
	√
	√
	√
	

	Korea
	√
	√
	
	

	Malaysia
	√
	√
	
	We would like to propose training courses, seminars and workshops on the pattern approval and verification of sphygmomanometers in accordance with OIML R16.

	Mexico
	√
	
	√
	

	New Zealand
	
	
	√
	

	Peru
	√
	√
	
	

	PR China
	√
	√
	√
	

	Russia
	√
	√
	
	

	Singapore
	
	
	
	Nil.

	Chinese Taipei
	√
	
	
	

	U.S.A.
	
	
	
	Not a U.S. priority issue.


Q2.7:
How many people from your economy will participate in?

Responses:

	Economy
	Training 
	Seminar
	Presentation
	Remark

	Australia
	
	
	
	Not applicable.

	Hong Kong
	
	1
	
	

	Japan
	2
	2
	1
	

	Korea
	2
	2
	
	

	Malaysia
	2
	2
	2
	

	Mexico
	3
	
	3
	

	New Zealand
	
	
	1
	

	Peru
	1
	
	
	

	PR China
	10
	10
	10
	

	Russia
	
	1
	
	

	Singapore
	
	
	
	Nil.

	Chinese Taipei
	1
	
	
	

	U.S.A.
	
	
	
	


Q2.8:
Which time does you suggest the APLMF to provide the training, seminar or speeches? Please select the appropriate box.

Responses:

The next APLMF meeting is the preferred time.

	Economy
	Response

	Australia
	Back to back with the next APLMF meeting.

	Hong Kong 
	Back to back with the next APLMF meeting.

	Japan
	We would suggest it carried out at a time of the APLMF meeting in 2004.

	Korea
	Back to back with the next APLMF meeting.

	Malaysia
	Other times. In the case of training courses, seminars and workshops it would be better if they could be planned and conducted under the APLMF annual Work Plan. In the case of presentation or talks which are more general in content they could be back-to-back with the next APLMF meeting.

	Mexico
	Back to back with the next APLMF meeting.

	New Zealand
	Back to back with the next APLMF meeting.

	Peru
	Two times per year, in January (Training) and July (Seminar)

	PR China
	Back to back with the next APLMF meeting.

	Russia
	Back to back with the next APLMF meeting.

	Singapore
	Nil.

	Chinese Taipei
	Other times. The 11th APLMF meeting.

	U.S.A
	Not applicable.


Q2.9:
Please recommend expert(s) suitable for conducting the training.

Responses:

	Economy
	Response

	Australia
	None known. Why training?

	Hong Kong 
	No comments.

	Japan
	We have no such experts found here at NMIJ/AIST. However, we would be able to dispatch our staff to assist the experts conducting the course.

	Korea
	Not applicable.

	Malaysia
	APLMF may like to consider looking person(s) from the Deutsche Academy for Metrology, Germany and NMIJ, Japan.

	Mexico
	Experts from the pressure groups of the NIM’s.

	New Zealand
	Not applicable.

	Peru
	Experts from PTB; Deutsche Akademie fur Metrologie (DAM ) and Metrology Center of Spain (CEM).
PTB and DAM experts have given Workshops on Medical Measuring Instruments from 1991.

	PR China
	Limeng Tu: Shanghai of Measurement and Testing Technology.

	Russia
	Dr. V. Ye. Prokopenko, - the head of research bio-physical division of VNIIOFI.

	Singapore
	Nil.

	Chinese Taipei
	Not applicable.

	U.S.A
	Not applicable.


Q.3
What do you think the Working Group on Medical Measurements should work on in the future? (More than one selection is permissible.)

Responses:

There are nine economies preferred on Clinical Thermometers/Ear Thermometers, eight on Non-Invasive Mechanical Sphygmomanometers, and one on Pure-Tone Audiometers. Besides, Peru suggests working on Measuring Instruments for Intraocular Pressure, and Russia suggests working on Pulse Oximeteries and Autoperimeters (field Analyzers) for automated visual field testing.

	Economy
	Clinical Thermometers/

Ear Thermometers
	Non-Invasive
Mechanical Sphygmomano-
meters
	Pure-Tone Audiometers
	Others

	Australia
	
	
	
	No suggestion.

	Hong Kong
	√
	√
	
	

	Japan
	√
	√
	
	

	Korea
	√
	√
	
	

	Malaysia
	√
	√
	
	None.

	Mexico
	√
	√
	
	Due economical restrictions, durability and trustability Non-Invasive Mechanical sphygmomano-
meters are used in our country.

	New Zealand
	
	
	
	

	Peru
	√
	√
	√
	Measuring Instruments for Intraocular Pressure

	PR China
	√
	√
	√
	1. 

	Russia
	√
	√
	
	2. Pulse Oximeteries.

3. Autoperimeters (field Analyzers) for automated visual field testing

	Singapore
	
	
	
	Nil.

	Chinese Taipei
	√
	
	
	

	U.S.A.
	
	
	
	No preference.


Q.4
Other comment: Please add any other comments you may have.

Responses:

	Economy
	Response

	Australia
	The Act that Commission operates under is quite specific and addresses only legal measurements. As it is difficult to classify medical measurements as legal measurements, it is unlikely that this area of work, important though it is, will form part of the Commission’s work program in the foreseeable future.

	Hong Kong 
	No other comments.

	Japan
	Not applicable.

	Korea
	Not applicable.

	Malaysia
	None.

	Mexico
	Not applicable.

	New Zealand
	Not applicable.

	Peru
	Not applicable.

	PR China
	1. Sphygmomanometer with air pump verification difficulty.

2. How are verification errors “SYS” and “DIA”.

	Russia
	Not applicable.

	Singapore
	Nil.

	Chinese Taipei
	Not applicable.

	U.S.A
	Not applicable.


Conclusion:

Most member economies plan to harmonize their legislation or regulation with OIML R 16-2. It seems that the recommendation is quite acceptable among member economies.

It is recommended that training courses or seminars be given back to back with the next APLMF meeting on automated sphygmomanometer and most member economies are willing to send trainees to attend. 

From the response made by the U.S.A., PrEN 1060-4 and ANSI/AAMI SP 10-2002 are harmonized with OIML R 16-2 to an extent, but are not identical. In view of that, primary research to compare those three standards was performed by this Working Group as seen in the attached table.  The research indicated that the main comparison items of PrEN 1060-4 and OIML R16-2 are the same, and showed some differences from ANSI/AAMI SP-10: 2002. The differences might be of interest to member economies that do not fully understand the recommendation.  Therefore, the Working Group would like to suggest inviting the experts from the OIML, AAMI and CEN to present their standards at the proposed seminars.

It is also recommended by eight member economies that this Working Group should work on Clinical Thermometer/Ear Thermometers. This result is not surprising due to the outbreak of the Severe Acute Respiratory Syndrome (SARS) last May to July in some Asia-Pacific countries.  Furthermore, SARS is predicted to revive this coming winter of ’03-‘04. The demand for Clinical Thermometer/Ear Thermometers has and will continue to boom during these periods. However, there are few standards or recommendations that we are aware of on ear or infrared thermometers, which are popular and effective tools to screen patient against SARS. This Working Group would therefore like to urge the OIML and other related standard-establishing bodies to focus on this issue.

Comparison of Requirements for Non-invasive automated sphygmomanometer

	Item
	OIML R 16-2
	CEN

（EN 1060）
	USA

（ANSI/AAMI SP-10）

	Nominal range or Measuring range
	Specified by the manufacturer
	Specified by the manufacturer
	0 mmHg to at least 260 mmHg



	Maximum permissible errors of the cuff pressure indication
	1. verifying the first time : ±0.4 kPa (.±3 mmHg)

2. in use : ±0.5 kPa (.±4 mmHg)
	1. verifying the first time : ±0.4 kPa (.±3 mmHg)

2. in use : ±0.5 kPa (.±4 mmHg)
	±0.4 kPa (.±3 mmHg) or  2 % of reading above 200 mmHg



	Maximum permissible errors of the overall system as measured by clinical tests
	1. maximum mean error of measurement :     ±0.7 kPa (±5 mmHg)

2. maximum experimental standard deviation :   ±1.1 kPa (±8 mmHg)
	1. maximum mean error of measurement :       ±0.7 kPa (±5 mmHg)

2. maximum experimental standard deviation :   ±1.1 kPa (±8 mmHg)
	1. maximum mean error of measurement :     ±0.7 kPa (±5 mmHg)

2. maximum experimental standard deviation :   ±1.1 kPa (±8 mmHg)

	Air leakage
	should not exceed a pressure drop of  0.8 kPa/min (6 mmHg/min)
	should not exceed a pressure drop of  0.8 kPa/min (6 mmHg/min)
	The maximum pressure drop shall be 2 mmHg in 10s

	Deflation rate
	For the auscultatory  method : 0.3 kPa/s ~ 0.4 kPa/s (2mmHg/s ~ 3 mmHg/s) or 0.3 kPa/pulse ~ 0.4 kPa/pulse (2mmHg/pulse ~ 3 mmHg/pulse)
	For the auscultatory  method : 0.3 kPa/s ~ 0.4 kPa/s (2mmHg/s ~ 3 mmHg/s) or 0.3 kPa/pulse ~ 0.4 kPa/pulse (2mmHg/pulse ~ 3 mmHg/pulse)
	For the auscultatory  method : 0.3 kPa/s ~ 0.4 kPa/s (2mmHg/s ~ 3 mmHg/s) [ AHA, 1981]

	Rapid exhaust
	1. The time for the pressure reduction from 35 kPa to 2 kPa (260 mmHg to 15 mmHg) shall not exceed 10 s.

2. In a neonatal/infant mode: the time for the pressure reduction from 20 kPa to 0.7 kPa (150 mmHg to 5 mmHg) shall not exceed 5 s.
	1. The time for the pressure reduction from 35 kPa to 2 kPa (260 mmHg to 15 mmHg) shall not exceed 10 s.

2. In a neonatal/infant mode : the time for the pressure reduction from 20 kPa to 0.7 kPa (150 mmHg to 5 mmHg) shall not exceed 5 s.
	1. the time for the pressure reduction from 35 kPa to 2 kPa (260 mmHg to 15 mmHg) shall not exceed 10 s.

2. in a neonatal/infant mode : the time for the pressure reduction from 20 kPa to 0.7 kPa (150 mmHg to 5 mmHg) shall not exceed 5 s

	Stability of the cuff pressure indication (or life)
	The change in the cuff pressure indication shall not be more than 0.4 kPa (3 mmHg) throughout the pressure range after 10,000 simulated measurement cycles.
	The change in the cuff pressure indication shall not be more than 0.4 kPa (3 mmHg) throughout the pressure range after 10,000 simulated measurement cycles.
	The sphygmomanometer shall maintain the safety and performance characteristics specified in this standard for a minimum of 10,000 full-scale pressure cycles (where a full-scale pressure cycle is a pressure change from 20 mmHg or less to within 20 mmHg of full-scale and back to 20 mmHg or less)
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