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Vertically aligned single-walled carbon nanotubes (SWCNTs) have shown the ability to act as molecular wires to promote electrical communication between the underlying electrode and redox enzymes. Such direct electron transfer between the enzyme and an electrode surface eliminates the need for redox mediators and thus are extremely attractive for developing label-free sensing devices. The remarkable sensitivity of its conductivity with adsorption on its surface makes SWCNT highly sensitive nanoscale sensors. We have developed a new method for DNA detection by using vertically aligned carbon nanotube array in conjunction with impedance spectroscopy as the detection technique. In this method, the changes in electronic/interfacial properties accompanying the DNA duplex formation on the surface has been followed by measuring the changes in the electrode resistance in presence of a specific redox probe in solution. In the present work, a gradual change in the charge transfer resistance was observed during hybridization of complementary target to a probe-DNA attached at the end of SWCNT array on gold surface. No such change was observed for a non-complementary target. Atomic force microscopy, used to characterize the morphology of the SWCNT array surface along with X-ray photoelectron spectroscopy confirmed the attachment of DNA probe to the SWCNT arrays.
