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Strategic International Collaborative Research Program (SICORP)

1. Projecttitle :

Japan—Thailand —Indonesia Joint Research Program

Executive Summary of Final Report

['Microfluidic nanowires coupled with gold nanoparticles for Dengue viral

disease diagnosis|

2. Research period : April 2020 ~ March 2023
3. Main participants :
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Name Title Affiliation Role in the
research
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Pl Takao Yasui Associate Nagoya University Research
Professor Director
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Yanagida Tokyo modification of
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nanowire
devices
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Collaborator Yoshinobu Baba | Professor Nagoya University Advisor for
research
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Co-PI Supranee Assistant | Khon Kaen University | Sample
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engineering
Co-PI Mati Horprathum Senior National Science and | Design and
Research | Technology Fabricaton of
er Development Agency, | Nanoplasmonic
NSTDA Materials
Co-PI Annop Klamchuen | Senior National Science and | Fabrication of
Research | Technology Highly
er Development Agency, | Sensitive
NSTDA Surface-Enhan
ced Raman
Spectroscopy
Collaborator Nina Siti Aminah Research | Institute Teknologi Simulation
er Bandung

Total number of participants throughout the research period: 6

4. Summary of the international joint research

This international joint research project aims to develop methods for the detection of dengue
fever diseases (direct and indirect detection) using gold nanoparticle-coated oxide
nanowires in microfluidic media as below: (1) indirect detection, “capture of dengue-related
exosomes in urine and analysis of microRNA expression”; and (2) direct detection “detection
of dengue NS1 fluorescence in urine using gold nanoparticle-coated oxide nanowires.” In (1),
we confirmed the presence of dengue-associated exosomes, and in (2), we succeeded in
detecting dengue-derived NS1 protein in urine with ultra-high sensitivity (fg/mL) using
fluorescence-labeled antibody.

5. Outcomes of the international joint research

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

As a direct detection method, we fabricated gold nanoparticle-coated oxide nanowires and
used them to detect fluorescence signals from dengue NS1 proteins in urine. In this study,
we targeted the urinary dengue nonstructural 1 protein (dengue NS1), which is an important
biomarker for dengue hemorrhagic fever and dengue shock syndrome. The nanowires were
gold nanoparticle-coated oxide nanowires, and NS1 was captured by anti-NS1 antibody and
fluorescence detection by fluorescence-labeled anti-NS1 antibody and plasmonic
phenomenon. Through close collaboration among the three countries, the design of gold
nanoparticle-coated nanowires in Indonesia and Thailand, the collection of dengue fever
patient samples and positive/negative determination of dengue fever in Thailand, and the
fabrication of gold nanoparticle-coated oxide nanowires and fluorescent detection of dengue
fever NS1 in urine in Japan, the direct detection method for dengue fever NS1 in urine was
achieved.

5-2 Synergistic effects of the joint research

In this joint research, the development of oxide nanowires in microfluidics was carried out in
Japan, which has strength in device development, the characterization of oxide nanowires in
Thailand, which has strength in material analysis, and the simulation of fluid dynamics near
oxide nanowires in microfluidics and fluorescence enhancement of gold nanoparticle-coated
oxide nanowires in Indonesia, which has strength in computational analysis. Simulation of
fluorescence enhancement of oxide nanowires coated with gold nanoparticles was
simultaneously developed in Indonesia, which has strength in computational analysis. A



spiral-up research system was established to conduct research in the three pillars of devices,
materials, and theory, as well as in the three countries, through synergistic effects of joint
research, joint workshops, and research exchanges using SNS to conduct field-circulating
and self-amplifying research.

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

The device obtained through this international joint research is being commercialized by a
company. Since we have been collaborating with a local hospital in Thailand on dengue
fever testing, we plan to start a clinical trial at a hospital in Thailand after the
commercialization of the device is completed. The expected impact of the results of this
research is expected to be the research and development of dengue fever detection
technology for practical use in Asia. In addition, through the results of this research and R&D
activities, it is also expected to engage in research related to the application and
development of diagnostic technology for other viral diseases (sudden novel viruses such as
the recent outbreak of the novel coronavirus COVID19) based on this technology, which will
contribute to the SDGs Goal 3 "Good Health and Well-Being.”
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