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This study aimed to develop an artificial olfactory sensor capable of
long-term operation in harsh environments. We conducted research and development from the
perspectives of developing a single-crystalline metal oxide interface that balances molecular
recognition capabilities and robustness, demonstrating molecular-selective capture and release
functions, and developing integrated sensors. As a result, we succeeded in creating an interface
material that selectively adsorbs molecules with similar structures, including structural isomers,
and maintains this molecular recognition ability for a long period of time. Moreover, by modulating
the temperature during molecule adsorption and release, we also succeeded in demonstrating
molecule-selective release behavior. Additionally, we developed a sensor array consisting of 1024
tin oxide thin-film molecular sensors and visualized the spatial concentration distribution of

volatile organic molecules.
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