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1.We propose to develop and apply a unique
molecular recognition technology in which
synthetic molecules whose properties are
defined by their structures, including but not
limited to organic receptors, are attached to
electrode surfaces. This approach can be
used to create a very stable array of
molecular recognition sites. Individual
molecules within the array are identified by
their characteristic electrochemical
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response, however, there will be no
"electroactive" analogs for each individual
molecular recognition site. This enables the
development of fast and high-fidelity
molecular recognition devices in which
molecular recognition is based upon
Individual molecules in a unique and self-
contained array. We focus on the
electrochemical detection of carbohydrates,
which are major components of pathogens,
toxins, and hormones. We believe that this
technology will offer a very significant
opportunity for the development of fast and
cost effective biosensors to identify these
important biological agents. A major
shortcoming of current biosensors, which is
shared by other nanotechnology platforms
such as protein microarrays, is that they
require a molecular recognition element on a
biological agent or label. The major problem
with this approach is that these biological
agents are potent biological toxins and
would be dangerous if released into the
environment. In order to circumvent this
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problem, our biosensor technology exploits
the host-guest interaction between
saccharides (e.q., carbohydrates, glycans,
and oligosaccharides) and cyclodextrins
(CDs), which is the basis for the impressive
stability, specificity, and selectivity of
biological enzymes such as antibodies and
ligands. Thus, by attaching a cyclodextrin
molecule to the uniqgue molecular
recognition site on the electrode surface, we
will be able to monitor the interaction
between this new kind of "non-biological
sensor" and a biological agent, with no need
for biological labels. We have already
synthesized a number of monomeric and
dimeric CD-containing molecules, which can
be modified with specific recognition
structures. We have already shown the
efficacy of this
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