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Recently, increasing medical costs due to lifestyle-related diseases such as diabetes and a tight
medical economy are urgent issues in a super-aging society. One of the solutions to the problem, it is
important to be aware of lifestyle-related conditions before consulting a doctor and promote behavioural
changes prevented by diet and exercise. As a method of awareness before being affected with a disease,
it is required to quantify the biomarker of the disease with high sensitivity by a medical diagnostic device
and grasp the numerical fluctuation. In addition, to deal with emerging viral infections such as SARSCoV-2, it is essential to confirm the diagnosis using an accurate and highly sensitive detection method.
For near future, establishing a detection method that can immediately respond to the outbreak and
mutation of emerging viruses will prevent the spread of advanced virus infection.
Highly sensitive biosensors have been studied as biosensing devices that capture small amounts of
biomarkers and transduce their signals efficiently, such as electrochemical devices containing
potentiometry, amperometry, electrical impedance spectrometry, field effect transistors (FET), and
optical devices containing surface plasmon resonance (SPR), and raman spectrometry. As well as the
detection devices, it is crucial to design the bio-interface for efficient transduction of the bio-molecular
information to optical and electrochemical devices. By nano-modifying the interface of the sensing
device according to the physical and chemical properties of various biomarkers, it becomes possible to
capture the biomarker and transmit information in the vicinity of the device (Fig. 1).
In the conference, I would introduce about variations of nano-modification at the device interface
as a platform technology and biosensor design for high-sensitivity detection of target biomarkers. For
examples I would explain about non-enzymatic glucose sensor that can operate at pH in vivo1, and
highly sensitive detection of SARS-CoV-2 virus using optical devices, focusing on interface design
tailored to the device and target2.

Figure 1. Biosensing platform for highly sensitive detection of biomarkers.
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