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The unique electronic and mechanical properties of nanotubes have promised much potential for a vast
range of applications. Recently, much attention has been given to the use of nanotubes in composite
materials, to harness their exceptional mechanical and electronic properties. A wide range of host
materials has been used, including polymers, ceramics, and metals. Most recently, the research [1, 2] has
focused on composites of electronically active conjugated polymers and carbon nanotubes (CNTs),
which demonstrate a number of advantages. Conjugated polymers show potential for electronic device
applications with the incorporation of carbon nanotubes promising to greatly enhance transport
properties in these systems. Furthermore, incorporation of nanotubes should also increase the
mechanical properties of polymeric materials and, by increasing their thermal conductivity, improve
their environmental stability. We present a simple method to fabricate, characterize and demonstrate the
applications of micrometer-scale electrical circuitry based on a self-assembled aligned single walled
carbon nanotube (SWNT) network. The SWNTSs were electrochemically coated with conducting
polymers (CP). The benign bio-friendly conditions of electropolymerization[3] enable the sequential
deposition of conducting polymer with embedded bioreceptors onto SWNTs across patterned electrode
platforms. Detection of bioanalytes is achieved by the extremely sensitive modulation of the electrical
conductance of the conducting polymer coatings on SWNTSs brought about by the change in the
electrostatic charges from binding of the analyte to receptors. This procedure leads to direct, real-time,
rapid and label-free sensing. Furthermore the electrical properties the sensor can be controlled using
Field Effect Transistor (FET) configurations. Using an extra electrode as a Gate, the properties of the
functionalized conducting polymer material can be tuned for better sensitivity. Preliminary results from
pH studies indicate that the conducting polymer coated SWNTSs are extremely sensitive materials for
real time pH sensing.

Effects of monomer concentration, dopant type and concentration and electrochemical polymerization
mode on the sensitivity, selectivity and durability of biomolecule-functionalized conducting polymer
coated CNTs as label-free bioaffinity sensors will be investigated to establish optimum fabrication and
analysis protocols.
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