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Development of a highly sensitive large-area TFT odorant biosensor based on
insect odorant receptors
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In this study, fundamental technology for pattern measurements of odorants
was developed by integrating Sf21 insect cells expressing insect odorant receptors (sensor cells)
and thin-film transistors (TFTs) based on liquid crystal display technology. First, a closed
perfusion cartridge was developed that could mitigate the fluctuations in the liquid surface during
the odor stimulation of sensor cells and prevent air bubbles from entering the flow channel. Second,

a prototype TFT device was developed for detecting the responses of the sensor cells to odor.
Finally, the adhesion dynamics of Sf21 cells on the substrate, the core of cell-coupled field-effect

transistor biosensors, were quantitatively monitored using interference reflection microscopy
IRM).
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