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International Urgent Collaborative Projects
Regarding the Coronavirus Disease (COVID-19)
within the J-RAPID Program

1. Title of the Project : "Paper-Based Sensor Devices for Rapid and Accurate Detection of

COVID-19°

2. Research/Investigation Period :

3. Main Investigators :

2020.7 ~ 2022.3

Japanese Team (up to 6 people including Principal Investigator)
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Counterpart Team (up to 6 people including Principal Investigator)

Name Title Affiliation Project role
Principal GENOT Visiting R | CNRS-The Unive | Director of t
Investigator Anthony esearch F | rsity of Tokyo he entire pr
ellow oject
Collaborator FUJII Teruo Professor | CNRS-The Unive | Director of t
rsity of Tokyo he entire pr
oject at IIS,
UTokyo
Collaborator TAURAN Visiting A | Université Lyon | Establishmen
Yannick ssociate |1, CNRS-LMI t of detectio
Research n principle o
Fellow f target TNA
Collaborator GINES Guilla | Research | CNRS/ESPCI Par | Establishmen
ume Fellow is t of detectio
n principle o
f target TNA
Collaborator RONDELEZ Research | CNRS/ESPCI Par | Establishmen
Yannick Fellow is t of Next Ge
neration Seq
uencing for
RNA
Collaborator GENOT Research | Université de Ly | Demonstratio




Nathalie Fellow on n using hum
an sample

Total Number of participating researchers in the project.6

4. Objectives and Challenges

In this project, we aimed to develop a paper-based sensor device for the rapid and
accurate detection of COVID-19. The conventional methods to analyze viruses (e.g., PCR
and immunoassays) have concerns such as time-consuming measurement, accuracy, and
instability of reagents for the analysis. For this purpose, we newly designed a robust
paper-based sensor to quantify RNA by combining machine learning methods. With imaging
analysis techniques, the facile paper-based sensor device could potentially detect RNA
rapidly, accurately, and at a low cost.

5. Results of the research/survey activities
5-1. Results of joint research. Expected future development, ripple effect on society
Notably, our sensor would be applied to the detection of other makers of infectious
diseases. In addition, the on-site analysis could be achieved by the introduction of the
in-house-developed imaging algorithms into digital cameras and smartphones. In other
words, the paper-based sensor platform would broaden the horizon of the sensing
application toward the development of environmental assessment and food analysis.

5 -2. Added Value from International collaborative work

In this research project, the Genot group from the France side and the Minami group from
the Japan side mainly focused on the establishment of detection principles for target RNA
and the development of the paper-based sensor device system utilizing imaging analysis by
machine learning techniques, respectively. Fortunately, the international collaborative
research facilitated the progress of the establishment of the easy-to-use sensor device for
the RNA detection, which was ranging from an in-depth discussion with each group. In
particular, several research fellows including Dr.Genot in the France group worked on this
project in Japan, and this project was further accelerated because of easy collaborative
work with the Minami group from the Japan side. Indeed, our international collaborative work
was advertised by online news reports, meaning great attention. Moreover, Dr. Minami and
Dr. Genot, and young research fellows in their groups attended conferences and
symposiums. Given the fact that our activities received high evaluations from various
research fields, we believe that the fused technology by the Genot group and the Minami
group could provide a new aspect of paper-based analytical devices toward easy diagnosis.



6. Organized workshops/seminars, presentations, papers and other deliverables

+ Organized workshop/seminar: Title, date

+ Presentation: Presenters, title, conference

- Papers :  Authors, title, journals, vol, page, publish year
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Xiaojun Lyu, Vahid Hamedpour, Yui Sasaki, Zhoujie Zhang, Tsuyoshi
Minami, 96-Well Microtiter Plate Made of Paper: A Printed
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Chem. 93, 2, 1179-1184, 2021.
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A Printed Paper-Based Anion Sensor Array for Multi-Analyte Classification:
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Yui Sasaki, Xiaojun Lyu, Wei Tang, Hao Wu, Tsuyoshi Minami,
Supramolecular optical sensor arrays for on-site analytical devices. J.
Photochem. Photobiol. C 51, 100475-1/17, 2022.
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Xiaojun Lyu, Sona Rani Roy, Teruo Fujii, Anthony Genot, and Tsuyoshi
Minami, “Development of a Simple On-site RNA Detection Method on Paper
Utilizing Imaging Analysis”, The 81st Symposium of the Japan Society for
Analytical Chemistry, Online, 2021/5/22.




