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Abstract

Recently, there has been an increasing demand to find simple and
rapid methods for the detection of .specific protein, which can also be
used easily in non-specialized laboratories. The detection of specific
protein is critical importance because protéin mutation can induce a
couple of diseases. The traditional-technigues for protein identification
are enzyme-linked immunosorbent: assay, fluorescence immunoassays,
and western blot. The drawback of above methods is time-consuming,
tedious labeling process and poor sensitivity. Semiconductor processing
devices such as nanowires and nanogaps possess the advantages of low
cost and high sensitivity. In this study, we propose a self-aligned
one-dimensional gold-silicide nanowire to detect the streptavidin
molecule.

The fabrication process for the one-dimensional gold-silicide
nanowire . The pattern of nanowire was defined by electron beam direct
writing. The 80 nm gold-silicide nanowire is successfully achieved. We

use the HP-4156 analyzer to characterize the electrical signal.



The nanowire is immersed in the 1,2-ethanedithiol ,sulfoSMCC |,
biotin and streptavidin solution. Due to the extremely high affinity of
biotin- interaction, The streptavidin molecule has assembled onto the
nanowire.

The sheet resistance of nanowires decreases after the binding of
streptavidin onto the sensor. We also use boiling DI water to remove the
protein, and the sheet resistance can be restored. These observations
indicate the successful detection of protein and can be extended to tumor

makers, antibodies, or virus shell proteins for early detection of diseases.
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