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Abstract: Electrochemical examination of antiparkinson drug Entacapone (ENP) using NH2 functionalized multi walled carbon nanotubes (NH2fMWCNT) on glassy carbon electrode (GCE) is investigated. The studied conditions were optimized for the electrochemical determination of ENP. Scanning electron microscopy armed with EDX analysis is used to characterize the surface of the nanosensor NH2fMWCNT/GCE. The influence of interfering agents, pH, scan rate, model drugs were further studied. The designed nanosensor is applied to determination of ENP in real samples i.e., tablet, human serum and urine. Recovery studies from tablet, serum and urine samples with RSD values of less than 2% were also conducted. 
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Introduction: Entacapone (ENP) is an antiparkinson drug used in the treatment of Parkinson’s disease as an adjunct to levodopa and carbidopa therapy1,2. In last years, nanotechnology has become useful in multidisciplinary research topics, such as biochemistry, biotechnology etc. Hence carbon‐based nanomaterials also found their place in the nanotechnological rsearches3-5. Among all nanomaterials carbon‐based nanomaterials have been extensively used in preparation of electroanalytical nanosensors due to their small size, increasing surface area. Carbon‐based nanomaterials can supply nanosensors many properties such as stability, repeatability and sensitivity. Functionalized carbon-based nanotubes (fCNTs) have become vital because of their chemical and physical properties. In recent years, widespread researches have been conducted using these nanomaterials3-5. In the present work an electrochemical nanosensor has been developed for detection and determination of ENP using NH2fMWCNT/GCE.

Materials and Method: Prior to use, the GCE with diameter of 3 mm was polished and cleaned with 0.05 µm alumina slurry over a rubbing pad. NH2fMWCNT suspension was prepared by dissolving 1mg NH2fMWCNT in DMF and 10 µL of this suspension dropped on to GCE. NH2fMWCNT/GCE was allowed to dry in a vacuum oven at a temperature of 45 °C. 1.0×10−3 M ENP with a constant 20% (v/v) methanol was used as the stock solution of ENP. All other supporting electrolytes and buffer solutions were prepared in ultra-pure water. Electrochemical characterization of electrode was done prior to each reading using cyclic voltammetry. The three electrode system containing a bare glassy carbon GC (=3.0 mm) as working electrode, a platinum wire as a counter electrode and an Ag/AgCl (BAS; 3 M KCl) as a reference electrode was used. The differential pulse voltammetry (DPV) conditions such as; step potential: 0.005 V; modulation amplitude: 0.025 V; modulation time: 0.05 s; interval time: 0.5 s were used.  For pharmaceutical analyses, ten pharmaceutical tablet sample was grinded in mortar and pestle in order to obtain fine powdered samples. From this powder, 1.0 mM standard solution of tablet was prepared and used for analyses.

Results and Discussion: The electrochemical investigation of ENP was conducted in 0.5 M H2SO4 where the NP has highest peak towards other pH values with a scan rate of 100 mVs-1. Using NH2fMWCN/GCE, oxidation peak of ENP has increased nearly 5 time as compared to bare electrode when followed by cyclic voltammetry. Moreover, oxidation peak potential of ENP was shifted to less positive potentials indicating the catalytic effect of NH2fMWCNT as shown in Figure 1.



Figure 1. Differential pulse voltammograms of 40µM ENP

Since the electrochemical mechanism is suggested as adsorption controlled, as the slope of the log I and log v is close to 1, adsorptive stripping differential pulse voltammetry technique was used for the determination of ENP. The accumulation potential and time were optimized and found as 0.6 V and 240 s, respectively. Approximately 25 times increase in current response was obtained using NH2fMWCNT/GCE by adsorptive stripping differential pulse voltammetry. 
The suggested nanosensor was further used for determination of ENP in tablet, human serum and urine. The recovery studies real that the suggested nanosensor was useful for the determination of ENP with recovery percent values between 98 and 101 with RSD% values less than 2%.
Conclusion: NH2fMWCNT/GCE was developed for the determination and detection of antiparkinson Entacapone. All parameters effecting the nanosensor, such as pH, scan rate, accumulation potential and time were optimized. Using the suggested nanosensor limit of detection value was found as 1.453x10-11 M. It can be concluded that the suggested nanosensor can be used for practical application of ENP detection and determination. 
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