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Research and development (R&D) of highly functional nanomaterials

Respiratory diseases such as lung cancer are the top causes of death in Japan. Early detection of these disorders is most important.
Diagnosis using exhaled breath samples is easy and results can be immediately confirmed, so it is expected to be a next-generation
medical examination method. The gas in human breath is composed of more than 100 kinds of gas components. The gas contains
volatile organic compounds called biomarkers that can distinguish disease and predict disease progression. For example, exhaled
ammonia is known to be useful in the diagnosis of hepatitis and hepatic encephalopathy. It is expected that the early detection of
the disease becomes possible by using the human breath. These biomarkers are in trace amounts ranging from several ppm to ppb
in human breath. It is important to detect such an extremely small amount of gas with high performance, functional materials for
sensing are being developed. In addition, biomarkers in human breath contain various gases. It is indispensable for sensing materials
to have excellent performance capable of accurately discriminating each component. In this study, we develop nanomaterials with
high specific surface area that can improve the frequency of human contact with exhaled breath molecules. In addition to application

to gas sensing, research and development of functional nanomaterials, which can be applied to agriculture, photocatalysts, energy,
etc., will be promoted.
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Fig. 1 Nanowire sensors and biomarker sensing capabilities Fig. 2 Nanostructures for Catalyst and Agriculture
( ACS Applied Nano Materials, 3(10), pp. 10252-10260 (2020). )

Available Facilities and Equipment

Thermal Conductivity Measurement « TC-7000 Transmission Electron microscopy - H600AB
X-ray diffractometer - Empyrean Photoresist Spin Coater + K-35951
X-ray photoelectron spectroscopy + Quantera Il | Centrifuge + CM-60RN
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