Workshop on medical ultrasound metrology and
research comparison on high ultrasound power

Dr. Xing Guangzhen

National Institute of Metrology, China
Xinggz@nim.ac.cn
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Background

Applications: Ultrasound has reach a wide application in diagnostics, physiotherapy,
surgery and non-destructive areas.
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Conduct the Research
comparison
NMIJ. KRISS. NIM

KRISS, NMIJ, CMS., NIMT. NMIM. NPLI. VMI .
RCM-LIPI. A*star, etc

Metrology: Ultrasonic physiotherapy and high intensity therapeutic ultrasound
(HITU) are reaching a wide usage in surgery and therapy. The metrology of the applied
high ultrasonic power and ultrasonic fields has vital importance for patient’s safety,
nevertheless, still remains a challenge.




Objectives of workshop

Aim: Share the technical calibration experiences in medical ultrasound metrology
and reach a consensus to ensure reliable acoustic measurements for medical
ultrasound.

Project plan:
Workshop
Research comparison: A research comparison on high ultrasound power from
10 W to 100 W, based on calorimetry or Radiation force balance method, is
planned; NIM was strongly initiated this project to disseminate and exchange the
relevant technical knowledge in this field.

Supported: TCAUV_03 _TCI2018, APMP




Workshop Information

Time: 19~22, Sepember . 2018

Participants: 50
18 attendees from 9 NMlIs (NIM, KRISS, NMI1J, CMS/ITRI, NMIT, NPLI, NMIM,
RCM_LIPI,VMI); 32 attendees from local organization in China

Venue: Changping Campus, NIM, China




Programs

» The three days workshop were connected by three sessions and one
laboratory visit.

»For the technical sessions, eleven topics were given from experts from
9 NMlIs, and another four topics were from researchers of local
companies, institutes, and universities.

» On-site technical visit to medical ultrasound equipment manufacturer
and lab hands-on training of calibration are also arranged.




Programs

Sep.20 Venue: Changping Campus, Beijing, China
9:00-9:10 Introduction
9:10-9:20 Welcome and Opening

by Ms. Gao Weil, International Cooperation Department,
National Institute of Metrology, China

Session | Ultrasound metrology for health related applications |
Chaired by Dr. Zhong Bo, National Institute of Metrology, China
9:20-9:50 Acoustic metrology at NIM
By Dr. Yang Ping, National Institute of Metrology, China

9:50-10:10 Group photos
10:10-10:30 Tea Break
10:30-11:00 Exposure control system for therapeutic focused ultrasound

By Dr. Yong Tae Kim, Korea Research Institute of Standards and Science

11:00-11:30 Hydrophone calibration by laser interferometer in NM1J

By Dr. Takeyoshi Uchida, National Metrology Institute of Japan
11:30-12:00 | The Yesterday, Today and Tomorrow of Focused Ultrasound Surgery
By Dr. Ye Fangwei, National Engineering Research Center of Ultrasound

Medicine, Chongging Medical University, China
12:00-14:00 Lunch




Programs

Session Il | Characterization of physiotherapy and therapeutic ultrasound systems
Chaired by Dr. Yong Tae Kim, Korea Research Institute of Standards and
Science
14:00-14:30 The test methods for diagnostic ultrasound equipment
By Dr. Chin Chien Ting, Shenzhen University, China
14:30-15:00 Internal ultrasound and measurement

By Dr. Cui Yaoyao, Suzhou Institute of Biomedical Engineering and
Technology, Chinese Academy of Sciences

15:00-15:30 High ultrasonic power standard by calorimetric method in NMI1J

By Dr. Takeyoshi Uchida, National Metrology Institute of Japan
15:30-16:00 Tea break
16:00-16:30 Current status of medical ultrasound metrology in NIM

By Dr. Xing Guangzhen, National Institute of Metrology, China
16:30-17:00 The testing status and prospects on Chinese HIFU products

By Dr. Hu Jimin, Jiangsu Province Institute for Medical Equipment Testing,
China

17:00-19:00 Dinner




Programs

Sep.21 Venue: Changping Campus, Beijing, China
Session 111 Ultrasound metrology applications 11
Chaired by Dr. He Longbiao, National Institute of Metrology, China
9:00-9:30 | The applications and test services on ultrasound parameters at CMS/NML
By Dr. Chang Kuang-I, Center for Measurement Standards, Chinese Taipel
9:30-10:00 | Primary ultrasonic power measurement by radiation force balance setup
at NPL India
By Dr. P.K. Dubey, National Physical Laboratory, India
10:00-10:30 Establishment the testing procedure for medical measuring device on
therapeutic ultrasound in Thailand
By Dr. Patchariya Petchpong, National Institute of Metrology, Thailand

10:30-10:40 Tea Break
10:40-11:10 Report from Malaysia
By Mr. Shahrul Nizam Abdul Rashid, National Metrology Institute of Malaysia
11:10-11:40 Report from Indonesia
By Ms. Maharani Ratna Palupi, RCM-LIPI
11:40-12:10 Report from Vietnam

By Mr. Hoang Le Tuan, VMI
12:10-13:00 Lunch




Programs

Sep.21 Venue: Changping Campus, Beijing, China
13:00-15:00 On-site technical visit of Acoustic laboratory, NIM
15:00-15:30 Bus trip to Shenzhen Mindray Bio-Medical Electronics Co. , Ltd,
Beijing Research Institute
15:30-17:30 On site visit & Technical discussion
17:30-17:40 Close of day 2
18:00 Dinner
Sep. 22 Venue: Changping Campus, Beijing, China
9:00-10:00 Lab Tour at National Institute of Metrology, China

10:00-12:00 Hands-on training and discussion
12:00-13:30 Lunch
13:30-16:00 Hands-on training and discussion
16:00-16:10 Close of workshop




Research comparison

Discussion on High Power Ultrasound Pilot Study

Sep. 20th. 2018. 19:00-20:00 Green House, NIM

-Participants:
Dr. Guangzhen Xing (INIM)
Dr. Takeyoshi Uchida (NMIT)
Dr. Yong Tae Kim (KRISS)

- Observers:
Mr. Alan Chang (CMS/ITRI)
Ms. Maharani Ratna Palupi (RCM-LIPT)

-Dr. Xing will prepare draft protocol of pilot study.
-Dir. Uchida{IWMIT) will decide participation later.

If NMLIT participate, he will prepare artefact transducer.
If not, NIM or ERISS will prepare if.

-Under the assumpfion of NMIT participation.

-INIIT will use water calorimetric method,

-NIM will use buoyancy calorimetric method and RFB method,
-ERISS will use EFB method.

-We wish to get an approval from KOWG before the end of this year (2018)




@ APMP TCI Project Status

The three days workshop were connected by three sessions and one
laboratories visits. Eleven topics were given from experts from nine NMlIs,
and another four topics were from researchers of local companies, institutes,
and universities.

On-site technical visit to medical ultrasound equipment manufacturer and
lab hands-on training of calibration are also arranged.

Furthermore, a research comparison on measurement of high
ultrasound power will be conducted between NIM, KRISS and NMIJ.

Now, NMIs are discussing the research comparison protocol




@ Benefits to APMP members

On-site technical visit and hands-on lab training.

Sharing valuable technical experiences on medical
ultrasound metrology.

Numerous discussions on measurement Isssues on
ultrasonic physiotherapy, lithotripsy and high intensity
focused ultrasound.




Expenditure

Budget: $8000
Remaining Budget: $48.8
Remaining Assets: $1530

A Iltinerary round-trip ticket fare for workshop participants ~ USD $2970.6
and speakers

Workshop meeting hosting, accommodation, local USD $3450.6
transportation

To T

A Standard transducer for research comparison USD $1530.0
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