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1. Background of research
Diagnosis based on blood and urea examinations requires high-sensitive detection of specific proteins, which
are excreted with pathogenesis of corresponding diseases. Existing methods, however, need long-time assay,
and they show insignificant sensitivity, making early detection of diseases difficult. Thus, an instrument that can
detect target proteins in liquids with sufficiently high sensitivity and short time has been required. This also
significantly contributes to the reduction of the health-care cost in Japan. Some diseases, such as Alzheimer
disease, occur because of aggregations of some proteins inside the body, and their aggregation mechanisms
remain unclear. Clarification of an aggregation mechanism contributes to the development of drugs for the
corresponding disease, and it has been required an instrument that can monitor the aggregation behavior of
proteins in real time.

2. Research objectives
I intend to develop novel oscillator biosensors, which can detect target proteins in liquids with significantly high
sensitivity in a short time, and systematically study the aggregation mechanism of Amyloid β peptides, which
are recognized as causes for Alzheimer disease, to clarify the cause for triggering aggregation.

3. Research characteristics (incl. originality and creativity)
The oscillator biosensor is a mass-sensitive biosensor, and its sensitivity highly increases with the decrease of
mass of oscillator. Keeping the activation surface area, reduction of the mass is achieved by reducing the
oscillator thickness. However, thinning oscillator enhances inertia resistance of electrodes and wires, which are
attached on both surfaces of the oscillator. I develop the wireless-electrodeless oscillator biosensor, where the
oscillator is immersed in the flow channel and the solution flows along both surfaces of the oscillator, making
the mass sensitivity significantly higher. This principle cannot set a detection limit, making it possible to develop
the most sensitive biosensor in the world.

4. Anticipated effects and future applications of research
This instrument will contribute to quick diagnosis even in an examination room and drug development as well
as basic studies on interactions among various proteins.
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