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This research project challenged the development of techniques to control
the gas adsorption properties on the surface of graphene by applying strain as a fundamental
technology to improve the sensitivity and selectivity of graphene-based biosensors and gas sensors.
Together with a group from Tsinghua University in China, we demonstrated the control of graphene
electronic band structure by applying strain and verified its effectiveness through fabrication and
evaluation of biosensors and gas sensors. As a result, it was demonstrated that the gas adsorption
properties of graphene can be controlled by applying strain and that the sensitivity of the sensors
can be improve. In addition, first-principles calculations revealed that the response
characteristics of the sensor under strain-loading conditions vary depending on the gas species,
indicating the possibility of using the gas species dependence of strain sensitivity to improve the
selectivity of the sensor.
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