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Abstract
A functionalized multiwalled carbon nanotubes f-MWCNT-Nafion based glassy carbon electrode sensor was developed for detailed investigations on redox behaviour, electrode kinetics and redox mechanism of anticancer drug Dacarbazine using voltammetric techniques. Results thus obtained were compared with bare GCE. Unfunctionalized and functionalized MWCNTs were differentiated by getting an estimate of atomic spacings of each, using powder XRD analysis (fig. 1), while morphological studies of the modified surface of GCE were done by FE-SEM (fig. 2). Cyclic voltammetry, Controlled potential coulometry and Differential pulse anodic stripping voltammetry were utilized for detailed studies of redox behaviour and determination of Dacarbazine  All observations were made on the basis of one irreversible, one step and diffusion controlled electrochemical oxidation signal of Dacarbazine at a potential of 0.84V versus Ag/AgCl in Citrate buffer of pH 4.75. Diffusion coefficients (1.12×10-3 and 3.72×10-3 cm2/sec), and heterogeneous rate constants (1.75 and 2.19 s-1) were calculated at both bare GCE and Modified GCE respectively. Increased values of said two parameters indicated that modification of surface of bare GCE improved the electron transfer rate between electrode-electrolyte interface and an oxidation mechanism was also proposed based on 2H+/2e- participation. Furthermore, Differential Pulse anodic Voltammetric strategy to detect Dacarbazine was developed based on f-MWCNT-Nafion/GCE electrochemical sensor. The linearity range of peak current with respect to concentration was found to be 5.9×10-5 to 5.3×10-4 M with the limits of detection (LOD) and quantification (LOQ) of 8.6×10-7 and 2.87×10-6 M respectively, indicating about high sensitivity of the developed method. The proposed method was finally applied for the determination of drug in bulk, pharmaceutical formulations and in blood serum. Obtained results favoured the use of f-MWCNT-Nafion/GCE as sensor for the rapid determination of Dacarbazine.
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Fig. 1: XRD spectrum of unfunctionalized and f-MWCNTs      
Fig. 2: SEM image of surface of (a) bare GCE.  (b) f- MWCNT-Nafion /GCE.
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