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Development of specific airborne virus sensing technology using

DNA-functionalized graphene-based devices
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Since the main route of infection for viruses and other infectious diseases
is droplets from infected individuals, in order to minimize damage to socio-economic activities, it
is necessary to specifically sense viruses suspended in droplets or in the air indoors and elsewhere

on the spot. In this study, we aimed to develop a highly sensitive virus detection sensor by
chemically modifying a graphene element with DNA that can recognize the viral coat protein. First,
we evaluated the three-dimensional structure of single-stranded DNA in various environments and
measured the dependence of DNA on the three-dimensional structure in hemagglutinin detection.
Finally, in order to detect viruses in droplets, we sprayed a hemagglutinin solution onto the
graphene device with a reagent spray and evaluated its response characteristics.
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