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Welcome 

With more than one thousand days of 

the project duration elapsed, it is a great 

pleasure to welcome you to the second 

adOSSIG newsletter. We greatly 

appreciate this opportunity to inform 

and update you about news, 

achievements and results of our work. 

With end of the coming in seven 

months, the focus of the project shifts 

from technical development towards 

practical exploitation of the previous 

results and establishing a foundation for 

further, beyond-the project, 

cooperation.  

I hope you will find valuable information 

in this newsletter. We are keen to keep 

in contact with you as stakeholders, 

users, or as someone generally 

interested in non-invasive blood 

pressure measurement devices and 

their evaluation and we are looking 

forward to welcoming you into our 

project community.  

Václav Sedlák, coordinator 

 

 

 

 

News and facts 

• The working group “Advanced 

blood pressure metrology” was 

established and held its first 

meeting in January 2022 
• A virtual workshop with 

stakeholder presence was 

organised on the 2nd of 

September 2021 
• Second virtual workshop will be 

organised on the 27th of 

September 2022. 

Highlights  

Advanced simulator tested 

After the physiologically based non-

invasive blood pressure patient 

simulator was designed and built, it had 

to be tested and evaluated. Its 

calibration was composed of two 

phases – static calibration (metrological 

evaluation of pressure transducer) and 

dynamic calibration (evaluation of 

simulator output’s stability and 

accuracy). 

For a reliable and accurate testing of 

non-invasive sphygmomanometers, the 

simulator should reach certain level of 

absolute accuracy. Therefore, target 

measuring uncertainty for quasi 

sinusoidal signals with levels below 300 
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mmHg and (oscillometric)  pressure 

pulses of up to ± 10 mmHg in amplitudes 

at up to 10 Hz should be below 1 mmHg 

(k=2) for static and below 1.5 mmHg for 

dynamic uncertainty. 

  

Fig. 1 Measuring set-up for static and dynamic metrological 

evaluation of the simulator. Using the pressure generator 

(calibrator, pump) the simulator’s output is acquired using fast 

pressure transducer (reference manometer) and alternative 

acoustics method (high-pressure microphone). Different 

volumes of the system (cuff substitute, tubing, and residual 

volumes) are set using the changeable volume container. 

Static calibration was composed of a 

three series comparison pressure 

measurement using three pressure 

transducer pre-loadings and seven 

pressure levels with hysteresis 

estimation. Uncertainty budget was 

calculated using the following 

contributions: accuracy and correction 

of reference pressure instrument, 

repeatability of reading and long-term 

drift of the reference pressure 

instruments, resolution of simulator’s 

display, repeatability of simulator’s 

readings and hydrostatic head 

correction. 

 

Fig. 2 Electronics for a high-pressure microphone used for 

calibration of simulator. 

 

 

Fig 3. Segmentation of the acquired output of the simulator at 

static pressure of 80 mmHg. Simulator was set to a person with 

blood pressure of 109/58 mmHg. Using single oscillometric 

pulse segmentation the stability of pressure pulse amplitudes 

can be calculated. 

Dynamic evaluation is composed of 

oscillometric pressure pulse amplitude 

and shape stability. First comprehensive 

tests of oscillometric pressure pulse 

amplitude stability suggested a 

limitation criteria for the evaluation of 

metrological quality of the simulator to 

maximal peak-to-peak difference < 0.2 
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mmHg (type B uncertainty) or standard 

deviation of pressure peaks < 0.05 

mmHg. Pressure pulse shape stability 

was calculated as a correlation of 

averaged shapes at different times of 

recording and the criteria for a high 

accuracy simulator was set to 0.5 

mmHg. 

Acoustic approach to calibrate the 

dynamic output of the simulator was 

proven to be possible and accurate 

within 0.5 mmHg (Fig 3). 

 

Fig 4. Comparison of reference manometer (above) and 

acoustic (below) acquisition of simulator output. 

 

Contact: gregor.gersak@fe.uni-lj.si 

 

 

 

 

WG “Advanced blood pressure 

metrology” 

The working group “Advanced blood 

pressure metrology” was established at 

the end of 2021. The working group 

intends to establish the basis for 

cooperation and information exchange 

between the main actors in the field of 

advanced metrology and will persist 

beyond the lifetime of the project. The 

structure of the group is divided in two 

groups, a permanent core composed of 

active and experienced NMIs and DIs in 

the field and a temporary group of 

stakeholders which will vary depending 

on the activities and projects the WG 

undertakes. The first meeting of the 

group took place in January 2022 and 

discussed the involvement in 

developing requirements for the 

evaluation of non-invasive blood 

pressure simulators used for the testing 

of automated non-invasive 

sphygmomanometers, which is the 

topic of a newly approved OIML project. 

We are interested in expanding our 

group; if you are interested in new 

topics and trends in the field of blood 

pressure metrology and would like to be 

part of a dynamic network in the field, 

please contact us. 

Contact: vsedlak@cmi.cz  
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Dissemination of work 

New OIML projects 

  To ensure a world-wide 

dissemination of the guidelines for the 

evaluation of automated 

sphygmomanometers developed during 

the project, PTB successfully applied in 

2021 for new OIML Guide for the 

evaluation of automated 

sphygmomanometers using 

oscillometric signal generators able to 

generate real-life oscillometric signals. 

In addition, a new OIML 

Recommendation covering the 

requirements for the evaluation of non-

invasive blood pressure (commercial 

and non-commercial) simulators used 

for the testing of automated non-

invasive sphygmomanometers was 

approved. The work will be conducted 

within the OIML SC1 “Blood pressure 

instruments” of the TC18 “Medical 

measuring instruments” under the 

convenorship of Germany. Several 

project partners will be highly involved 

in this work and will join the two newly 

approved projects as soon as the 

activities start. 

Contact: dana.rosu@ptb.de 

 

Articles 

Gregor Geršak, Markus Schiebl, Michał 

Nawotka, Ehlimana Jugo, Maria do Céu 

Ferreira, Alan Duffy, Dana Maria Rosu, 

Peter Pavlásek, Václav Sedlák, Dominik 

Pražák, Physiology-based patient 

simulator for blood pressure meter 

testing, Measurement: Sensors, Volume 

18, 2021, 100260, ISSN 2665-9174, 

https://doi.org/10.1016/j.measen.2021

.100260.  

Václav Sedlák, Dominik Pražák, Markus 

Schiebl, Michał Nawotka, Ehlimana 

Jugo, Maria do Céu Ferreira, Alan Duffy, 

Dana Maria Rosu, Peter Pavlásek, 

Gregor Geršak, Smart specialisation 

concept in metrology for blood and 

intraocular pressure measurements, 

Measurement: Sensors, Volume 18, 

2021, 100283, ISSN 2665-9174, 

https://doi.org/10.1016/j.measen.2021

.100283. 

 

Conferences 

So far, we presented goals and results of 

our project at these conferences:  

New calibration methods for 

oscillometric sphygmomanometers 

XXXVII. Conference of Czech society for 

hypertension, Prague, Czechia, Nov. 

2020 
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NIBP simulator  

International 30th International 

Electrotechnical and Computer Science 

Conference ERK 2021, Portorož, 

Slovenia, Aug. 2021 

Smart specialisation concept in 

metrology for blood and intraocular 

pressure measurements  

& 

Physiology-based patient simulator for 

blood pressure meter testing  

XXIII IMEKO World Congress, 

Yokohama, Japan, Aug.- Sept. 2021 

Dynamic Pressure Measurement with a 

Condenser Microphone for 

Sphygmomanometer Calibration  

9th Congress of Alps Adria Acoustics, 

Budapest, Hungary, Sept. 2021 

 

Workshops 

The first workshop with stakeholder 

participation took place on the 2nd of 

September 2021 online and was 

organised by UL with support from CMI. 

Besides representatives of academia 

and the metrology world, clinicians and 

representatives of notified bodies were 

present. Particularly the needs of 

clinicians in the field of blood pressure 

measurements were discussed during 

the round table discussion portion of 

the workshop. The presentations were 

recorded and uploaded on the website 

of the project in order to ensure a wide 

dissemination of the project results. 

 

Raising broader public 

awareness 

We performed an experimental 

evaluation of sphygmomanometer 

accuracy and repeatability using the 

aOSG. 

This consisted of testing 11 

sphygmomanometers each tested with 

the same set of 85 real-life oscillometric 

signals. This gave us a unique 

opportunity to compare performance of 

the devices not only in terms of average 

error and standard deviation, but also 

by comparing the performance at each 

oscillometric signal.  

The sphygmomanometer evaluation 

was done for Czech newspaper Mladá 

Fronta DNES, an article with the results 

was published at the end of June. 

 

Business cards of 

partners 
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In this section of every Newsletter we 

introduce some of the institutes from 

the consortium. In this issue we present 

Central Office of Measures (GUM), 

Institut za mjeriteljstvo Bosne i 

Hercegovine (IMBiH) and Instituto 

Português da Qualidade, I.P. (IPQ). 

GUM is the Polish official standards 

body, which ensures conformity and 

accuracy of the national measurement 

standards and their traceability to 

international measurement standards. 

GUM is also responsible for issuing 

conformity certificates within the 

system of the International 

Organisation of Legal Metrology and 

carrying out legal metrological control, 

and recognising the due control carried 

out by the relevant foreign metrological 

institutions as equivalent to the legal 

metrological control in the Republic of 

Poland. In the field of metrology of 

medical devices, the Laboratory of 

Metrological Informatics has experience 

in the development of specialized 

software for this class of devices.  

Portuguese Institute for Quality (IPQ) is 

the national organization that manages 

and promotes the development of the 

Portuguese Quality System, the legal 

framework for matters of quality in 

Portugal, which includes the Metrology 

Subsystem. IPQ is responsible for the 

national standards of the measuring 

units, for the traceability of the 

Portuguese reference standards, for the 

technical support to the legal metrology 

activities and for the realization of 

national calibration laboratories 

comparisons and participation in the 

relevant international ones. 

IMBIH is the national metrology 

institute of Bosnia and Herzegovina and 

it is in charge for establishing the 

scientific and legal metrology 

framework in the country. IMBIH 

prescribes metrological requirements 

for measuring instruments, including 

medical devices with measuring 

functions. Regulations for these 

measuring devices prescribe methods 

for conformity assessment, working 

standards accuracy, verification period 

and permissible errors for each 

measured quantity, etc. IMBIH is 

currently in process of publishing the 

new rulebook on metrological 

requirements for automated and non-

automated sphygmomanometers 

applicable for participants on B&H 

market and to broaden its competences 

in blood pressure metrology. 
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Where can you meet 

us 

The project will organise a second 

online workshop on the 27th of 

September 2022. The workshop will be 

open to all NMIs, instrument 

manufacturers, accredited laboratories, 

standardisation organisations and 

anyone with an interest in improving 

the reliability and accuracy of blood 

pressure measurements. The workshop 

will present the results achieved by the 

project and will include a discussion 

with all the participating stakeholders. 

If you’re interested in attending or 

need information, contact: 

Paul.Hetherington@nsai.ie  

 

 Contact information 

adOSSIG project coordination: 

Václav Sedlák 
Český metrologický institute (CMI) 
Okružní 31, 638 00 Brno 
Czech Republic 
Email: vsedlak@cmi.cz 
 
Project website: https://www.adossig-
empir.eu/  

You can subscribe to this newsletter on 
our website. 


