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Nanoscaled chemical and biological sensing capability of functionalized single-
walled carbon nanotube field effect transistors (SWNT-FETs) will be presented.
SWNT-FETs non-covalently functionalized with DNA/RNA showed current change
when exposed to gaseous chemical analytes whereas the bare SWNT-FETs did
not. Our study showed that the SWNT-FET’s chemical sensing response differed
in sign and magnitude depending on both the type of gaseous analyte and the
sequence of DNA/RNA used. DNA/RNA functionalized SWNT-FET gas sensors
possess rapid recovery and self-regenerating ability, making the realization of
sensitive nanoscaled electronic olfaction and disease diagnosis possible. We will
also present proof-of-concept experiments that SWNT-FETs functionalized with
protein receptors can be a highly sensitive and responsive biosensor for ligand-
receptor-protein specific virus detection. SWNT-FETs covalently functionalized
with human coxsackievirus and adenovirus receptor (CAR) showed current
decrease when exposed to adenovirus protein, Ad12 Knob (Knob). These results
suggest that CAR-functionalized SWNT-FETs can ably serve as biosensors for
detection of environmental adenoviruses.
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