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Robust Artificial Olfactory Devices via Low Dimensional Nanomaterials (' Graduate School of
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Low dimensional materials have proven their unique and useful properties and functionalities
for various device applications. One of interesting features in such low dimensional materials
is the significant amplification of interactive events with surrounding molecules on surfaces
due to the high surface/volume ratio. Here, I report robust artifitial olfactory devices utilizing
low dimensional metal oxide nanomaterials. In nature, biological olfactory systems (e.g.
olfactory receptors) are highly sophisticated, and can discriminate various odor molecules with
similar structural isomers in a wide concentration range. However, such biological olfactory
systems have faced their limitations for artificial olfactory sensor electronics, because of their
inherent vulnerability. Thus, it has been a long-standing scientific issue in material chemistry
to design robust but molecular selective odor sensing and artificial olfactory systems using
robust materials. In this talk, I will present some recent progress of my research group on robust
odor sensing and artificial olfactory devices by designing low dimensional metal oxide
nanostructures and their interfaces. ' I will also discuss that weak van der Waals interactions
between hydrophobic aliphatic alkyl-chains and hydrophilic metal oxide nanostructured
surfaces, which have been highly underestimated as interactions during molecular sensing, play
an important role on robust electrical sensing on metal oxide sensor surfaces.
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