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                                        ABSTRACT
Recently, the two-dimensional allotrope of carbon, graphene, has attracted a great deal of attention. Graphene nanosheet is a one atom thick planar sheet of sp2 bonded carbon atoms, which are densely packed in a honeycomb crystal lattice. This unique nanostructure holds great promise for potential applications in many technological ﬁelds such as nanoelectronics, biosensors, nanocomposites, batteries, super capacitors, hydrogen storage etc.

       There are a number of methods available for the synthesis of graphene and to chemically modified it, from graphite and its derivatives, each one having their own advantages and disadvantages.
       In this thesis, room temperature synthesis of graphene (RGO) has been developed by using wet electrochemical method. Graphene oxide had been deposited electrochemically onto indium-tin oxide (ITO) coated glass plate, and then reduced in to graphene by hydrazine reduction. This RGO/ITO electrode has used as a matrix for electrochemical DNA biosensor. The spectroscopic morphological and electrochemical characterizations of RGO/ITO and DNA/RGO/ITO electrodes have been carried out by Fourier-transform infra-red spectra (FT-IR), UV-Vis spectra, scanning electron microscopy (SEM), EDX and cyclic voltammetry. In cyclic voltammetry, it is observed that the anodic and cathodic peak currents (Ipa and Ipc) are proportional to the square root of scan rate (ν1/2) over the range 10 – 250 V/s suggesting a diffusion controlled process on the modified electrode. 

The electrochemical  response studies of RGO/ITO electrode, performed as a function of target DNA concentration, using MB as indicator in phosphate buffer (50 mM, pH 7.0, 0.9% NaCl) by differential pulse voltammetry (DPV), indicates a significant decrease in the magnitude of MB signal when incubated with complementary target sequence indicating hybridization. The decrease in the MB peak height with increase in complementary DNA concentration may be attributed to the hindrance provided to MB-Guanine interactions due to increased double stranded DNA formation. On the basis of this work we conclude that RGO exhibits favorable electrochemical activity and may hold great promise for electrochemical sensors and biosensors design.
