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Strategic International Collaborative Research Program (SICORP)
Japan —United Kingdom Joint Research Program
Executive Summary of Final Report

1. Project title : I Towards Introduction of Society 5.0 in Biology with International
Collaboration and Ultrasound |

2. Research period : Feb 2022 ~ Mar 2024

3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Tatsuki Fushimi Assistant | University of Tsukuba | PI
Professor
Collaborator Yusuke Graduate | University of Tsukuba | Exchange
Koroyasu School Researcher
Student
Collaborator Yoichi Ochiai Associate | University of Tsukuba | Collaborator
Professor

Total number of participants throughout the research period: 3

United Kingdom-side

Name Title Affiliation Role in the
research
project
Pl Ruchi Gupta Associate | University of UK side PI
Professor | Birmingham

Total number of participants throughout the research period: 1

4. Summary of the international joint research

The use of ultrasonics for object manipulation, which does not depend on the properties of
the object (such as magnetism or conductivity), is anticipated to be applied for the automation
of biological and chemical experiments. In 2022, the Japanese Pls developed an ultrasonic
digital microfluidic platform capable of manipulating multiple droplets easily on a hydrophobic
mesh surface. This technology is expected to be applied to automate various experimental
processes across different fields. It has already been established using Proof of Concept
(PoC) that it results in less surface contamination compared to conventional methods,
although the extent of contamination can vary under different conditions. Therefore, in
collaboration with Dr. Gupta, the presence of surface contamination under various conditions
is examined and integration with fluorescence measurements will be made.

5. Outcomes of the international joint research

Surface contamination measurement experiments showed that the higher the protein
concentration, the greater the adhesion to hydrophobic treated mesh, though no differences
were found due to the type of buffer solution. Additionally, an ultrasonic digital microfluidic
manipulation platform equipped with a fluorescence measurement device was developed,
which determined that concentration changes due to droplet evaporation could be managed
if within 30 minutes after dropping. A technique to simultaneously manipulate six droplets
was also established, and the technology was transferred. Issues such as manufacturing
variability in the mesh and unevenness in water-repellent treatment, as well as interference
between the optical measurement system and the acoustic field, were identified as
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challenges. Future improvements in these areas, as well as corrections for evaporation, and
comparisons with traditional methods are needed. This research was conducted jointly by Mr.
Yusuke Koyasu of the University of Tsukuba (Master Degree) and Dr. Ruchi Gupta. He stayed
two-months at the University of Birmingham, UK.

5-1 Scientific outputs and implemented activities of the joint research

The data obtained were presented at the Acoustical Society of America conference held in
Sydney.

Yusuke Koroyasu, Ruchi Gupta, Tatsuki Yamamoto, Yoichi Ochiai, Nobuhiko Nomura, &
Tatsuki Fushimi. (2023). Microfluidic platform using focused ultrasound passing through
hydrophobic meshes towards automatic biological experiment. The Journal of the Acoustical
Society of America, 154(4_supplement), A52-A52.

A journal paper is currently being prepared, with plans to submit it after adding further
measurement data. Additionally, we visited three top laboratories led by top researchers in
the field, which contributed to enhancing the visibility of the research conducted by the visiting
scholars and within Japan.

5-2 Synergistic effects of the joint research

Aiming to strengthen the development of science and technology in Japan, moonshot goals
have been set with the aim for 2050 to promote the co-evolution of Al and robotics, as well
as strategic goals by the Ministry of Education, Culture, Sports, Science and Technology, with
a particular emphasis on the automation of experiments.

This research has developed experimental automation technology using ultrasound, and by
incorporating online fluorescence measurement technology from Dr. Gupta at the University
of Birmingham, further improvements in processing speed are expected. The ReNewMAP
budget has only been the beginning, and it enhanced the international collaboration of
researchers by securing new budgets for years after termination of funding.

5-3 Scientific, industrial or societal impacts/effects of the outputs

This international collaborative research which integrates the ultrasonic digital microfluidic
technology and fluorescence measurement, is advancing the automation of biological and
chemical experiments. Additionally, by enabling young researchers to gain practical
experience in an international environment, it strengthens the nations’ global research
capabilities and contributes to enhancing the international recognition of Japanese scientific
research.

This collaboration, which developed into multiple projects and support from multiple funding
sources in a very short period, is expected to serve as a model case for sustainable
international research collaboration in future.
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