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In this research, a simple and selective electrochemical sensor with high-sensitivity was
proposed to detect dopamine. For this purpose, a nanocomposite consist of nickel-
multiwalled carbon nanotubes and titanium dioxide nanoparticles was used to modify the
carbon paste electrode. The surface morphology of the modified sensor was evaluated by
field emission scanning electron microscopy (FESEM) and Fourier transform infrared
spectrometry (FTIR). Cyclic voltammetry (CV), differential pulse voltammetry (DPV)
and electrochemical impedance spectroscopy (EIS) techniques were used to analyze the
proposed modified electrode’s electrochemical behavior and characterize dopamine
electrochemical properties. The modified electrode used in this study showed an excellent
electro-oxidation response to the presence of dopamine. In addition, to optimize the
electrochemical sensor response, any change in the voltammetric behavior of dopamine
under different pH and scan rates conditions were investigated. Under optimal conditions,
the dopamine electrocatalytic peak currents are linearly depend on the dopamine
concentration in the range of 0.3-100 uM and the detection limit of 11.68 nM was
calculated for it. Also, electrochemical parameters such as the transferred electrons
number and the electron transfer coefficient were estimated. The present study findings
showed that the sensor has high sensitivity, low detection limit, fast response, long-term
stability, significant repeatability and reproducibility, high selectivity and recovery, as
well as the excellent performance in analyte detection in the real samples, which proves
that the proposed electrode can be used in food, medical and environmental applications.
The proposed method is simple, fast and inexpensive and can be used as a valuable
analytical tool in quality control of the pharmaceutical industry.
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Interference Concentration Current (UA) Contribution (%)
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Mg?* 100 fold 221.54 -3.54
Zn 100 fold 223.446 -2.71
Co** 100 fold 225.191 -1.95
Mn?2* 100 fold 222.045 -3.32
Cu?* 100 fold 219.84 -4.28
Glucose 50 fold 219.197 -4.56
Sucrose 50 fold 219.725 -4.33
Citric acid 50 fold 224.962 -2.05
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Added (uM) Found (uM) Recovery (%) RSD (%, n=5)

Sample DA DA DA DA
10 9.76 97.6 1.87

Serum 30 28.99 96.63 3.44
60 61.54 102.56 2.95

10 10.54 105.4 3.13

Plasma 30 31.21 104.03 2.59
60 58.87 98.11 3.98

0 20.39 - 2.86

DA injection 10 31.66 112.7 1.76
30 49.02 95.4 4.05
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