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Development of Functional Oxide-Based Gas Sensors for Health Monitoring Applications
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We conduct an integrated research program encompassing biomarker discovery using clinical samples, sensor development based on
advanced materials technologies, and data analysis using Al and machine learning. We are seeking collaborative research and industry

partners to promote the practical application and social implementation of this technology.
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In a super-aged society, the importance of non-invasive and simple biomedical
measurement technologies is increasing. Body gases contain more than 1,000
volatile organic compounds (VOCs), which are attracting attention as biomarkers
for various diseases. High-precision measurement of these gases is expected to
enable diagnostic platforms that allow health status assessment at home and in

clinical settings.
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Research and development activities and results
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We identify disease-related VOC patterns through comprehensive analysis of
biological gases and develop functional metal-oxide gas sensors tailored to target
VOCs. By integrating nanostructured sensor arrays, we acquire response patterns
and achieve multicomponent gas discrimination using machine learning.
Furthermore, a graphene-based surface acoustic wave (SAW) sensor leveraging
elastic and resonant effects enables ultra-trace gas detection down to 500 ppt.
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Future outlook
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We construct a disease-related VOC dataset through large-scale
analysis of VOCs in biological samples. Based on advanced
materials technologies, we develop gas sensors with optimized
selectivity toward target VOCs. The system is further extended to
real-world testing, and we aim to promote the social implementation
of non-invasive diagnostic technologies using body gases by
advancing both the VOC data infrastructure and sensor practical
deployment in parallel.
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