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2010-2013: Bachelor of Science (B.Sc) in physics from University of Calicut, Kerala
2013-2015: Master of Science (M.Sc) in physics from Indian Institute of Technology (IIT)
Madras
2015-2016: Project assistant at IIT Madras, where he worked on thin-film solar cells.
2016-2019: Doctor of Philosophy (Ph. D.) in materials science from Japan Advanced
Institute of Science and Technology (JAIST) under Prof. Hiroshi Mizuta.
The doctoral study focused on the theoretical and experimental study of
valleytronics properties of two-dimensional materials.
2019-present: Post-doctoral researcher at JAIST, Mizuta lab.
As a post-doctoral researcher, apart from continuing the study on valleytronics,
he is also involved in the study of using graphene as an electric field sensor
for lightning prediction.
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Lab-free Lab-quality sensing of COVID-19

Manish Biyanil?2 Yuzuru Takamural
biyani@jaist.ac.jp takamura@jaist.ac.jp
1Department of Bioscience and Biotechnology, JAIST
2BioSeeds Corporation

On the emergence of new infectious virus strains like SARS-CoV-2 that results in outbreaks, the
availability of lab-free testing of infected suspects (symptomatic or asymptomatic) that results in
minutes and directly from samples is the most effective way to prevent human-to-human disease
transmission and pandemics. Hundreds of molecular tests have been rapidly introduced, albeit still
faces an arduous journey to mass usage, mainly due to the shortcomings in the existing laboratory-
based testing paradigm for RNA-based viral diagnostics.

In this talk, we will introduce advance bioengineering of our earlier studies on isothermal amplification
technology, termed RICCA (RNA Isothermal Co-assisted Coupled Amplification) assay, and
developing a simple electrochemical printed sensing platform using field-effect transistors (FETs) with
a primary focus towards detection of viral RNA as low as few tens copies/uL directly from COVID-
19 saliva sample within 20 min, which requires no laboratory handling or sample pre-processing.

Figure 1 shows the schematics of our sample-to-answer assay.

L &
p =

RNA virus Sampling RNA virus Amplification RNA virus Detection
Lab-free RNA extraction Isothermal RICCA Assay Portable FET device
Enables near-patient testing Increase ‘True-Positive’ result Decrease ‘False-Positive’ result

@ saliva Oral Swab (salivasio) (@) Portable heat block (AsOne) (®) Printed FET chips (Mitsubishi Materials)
(@ syringe with filter (Terumo) (5) RICCA assay reagents (BioSeeds)  [(7) FETSOR device (BioSeeds & MicroEmission
(3) sampling reagents (BioSeeds)

Figure 1: Schematics of working flow for RNA testing of virus using RICCA and FETSOR



Dr Manish Biyani received PhD (2004) in Biological Science from Saitama University, Japan.
Dr Biyani built a career in the field of Biotechnology and was invited as Research Scientist to
join two major national projects of JST from 2004 to 2013, where Dr Biyani used nanobio-
device tools to develop high-speed molecular evolution reactor for screening novel and highly-
functional bio-molecules and bio-drugs. Dr Biyani also appointed as staff (Res. Assistant
Professor) in the Department of Bioengineering at The University of Tokyo from 2009-2013. In
Jan 2014, Dr Biyani is invited to join JAIST as Res. Associate Professor and promoted to Res.
Professor from Jan 2021. Along the way, Dr Biyani built and headed two new startups for India-
Japan collaboration as founding director of Biyani BioSolutions Pvt Ltd, a venture from Biyani
Group of Colleges and BioSeeds Corporation, a venture from JAIST. His major areas of research
interest include Molecular Evolutionary Engineering, Low-cost molecular diagnostics, Bio-drug
discovery, DNA-based nano architecture, and Biosensors. Dr Biyani is the recipient of several
prestigious awards including JB OUP award from International Union of Biochemistry and
Molecular Biology, The photopolymer science and technology award from Photopolymer
society Japan, Japan Foreign Minister’s Commendation award. Dr Biyani has co-authored 17
patents and above 50 peer-reviewed journal papers. He also edited 2 books, 9 book chapters,
delivered 2 keynote talks and 48 invited talks worldwide and participated in over 130 national
or international conferences. He acquired 16 research grants (10 as PI and 6 as Co-PI).

Dr. Yuzuru Takamura received his Ph.D. from The University of Tokyo in 1995. Then, he held
positions as research fellow of Japan Society for the Promotion of Science from 1995, research
associate at Institute of Space and Astronautical Science from 1996, Research Associate at The
Univ. of Tokyo from 1999 and associate professor at Japan Advanced Institute of Science and
Technology (JAIST) from 2003. He is currently a Professor at School of Materials Science,
Japan Advanced Institute of Science and Technology. He co-founded Micro-emission Ltd as a
venture company from JAIST in 2006 to practicalize one of his research result for micro
elemental analizer. His research interest includes the study on microfluidics, micro electronic
and mechanical systems and their application to single cell analysis, medical diagnosis, and
environmental analysis. He won the awards for Science and Technology in the Commendation
for Science and Technology by the Minister of Education, Culture, Sports, Science and
Technology in 2014. He co-authored more than 90 patents and above 200 peer-reviewed journal
papers.
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Towards a cultural change in female intimate care - opportunities for
sensing technologies

+R. Mizuta*, 1+T. Busolo, +G. Malliaras
T University of Cambridge, Department of Engineering, Division of Electrical

Engineering, Cambridge, United Kingdom, CB3 OFF
*rm832@cam.ac.uk

Vaginal health has been systematically neglected due to a combination of taboos and inadequate
policy/funding, contributing to continually poor health outcomes for females*. In particular, vaginal
infections such as bacterial vaginosis impact up to 30% females worldwide, with over 50% of patients
experiencing recurrent conditions (3+ incidences per year) [1]. These conditions lead to a lower quality
of life and an increased risk towards other complications if left untreated, ranging from urinary tract
infections (UTIs) to chronic diseases such as endometriosis. Such clinical challenges are compounded
by systemic socio-cultural barriers. On one hand, entrenched gender biases in academia have hindered
fundamental research, limiting our understanding of disease etiology and the development of novel
treatments. On the other hand, females are made to feel ashamed about their intimate health due to
today’s societal norms, leading to many not voicing their problems or seeking medical assistance when
needed. For example, only 25% of females in the UK can access appropriate medical services in a
timely manner, while 84% reported instances of not being listened to by healthcare professionals [2].
Given the complex milieu of intertwined factors, tackling challenges in female intimate care requires
radical improvements from both social and scientific perspectives.

A key factor influencing overall vaginal health is the state of the vaginal microbiota (i.e., its bacterial
community). Maintaining a healthy microbiota, in which Lactobacillus is dominant, is key for
preventing vaginal conditions ranging from bacterial vaginosis to urinary tract infections (UTIs) and
chronic diseases including endometriosis. However, this is non-trivial given that the vaginal
environment is highly dynamic, being influenced by diet, the menstrual cycle, hygiene products,
contraceptive use, and pregnancy. Recent research has shown that biomarkers of the microbiota (e.g.,
proteins, metabolites) are abundantly available in discharged cervicovaginal fluid (CVF) [3].
Capturing changes in CVF composition is therefore a promising avenue towards elucidating
microbiota state in real-time and better understanding vaginal health. However, an outstanding
bottleneck is the availability of suitable measurement tools and techniques to achieve this. This
presentation will discuss some of the emerging opportunities and challenges for sensor technologies
to address this gap. In particular, we will highlight the importance of grounding such technologies with
real-world socio-cultural needs in translating them from academic to commercial settings.

* Female = women, transgender women, women with transgender experience

[1] Peebles et al., Sex. Transm Dis., 2019, 46(5), 304

[2] UK Department of Health and Social Care, Women’s Health Strategy for England, 2021
[3] Zegels, G. et al., Proteome Science, 2010, 8(63)

Ryo Mizuta received his undergraduate M.Sci degree in Natural Sciences from the University
of Bath in 2016. He completed his PhD in 2020 at the University of Cambridge under the
supervision of Prof. Stephan Hofmann, funded by the EPSRC Doctoral Training Centre in
Nanoscience and Nanotechnology. During his doctoral training, he worked on a novel
operando scanning electron microscopy platform for monitoring growth and etching dynamics
of 1D and 2D nanomaterials. Currently, he is co-founder at ALMA and a post-doctoral research
associate (NanoDTC Translational Prize Fellow) at the University of Cambridge in Prof.
George Malliaras’ group, where his work focuses on developing wearable biosensors for
vaginal health monitoring.
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