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Carbon paste electrode modified with Eperisone drug has been investigated for voltammetric 

determination of dopamine. The immobilization of the cetyl trimethyl ammonium bromide (CTAB) 

surfactant on the carbon paste leads to modification of the electrode surface that causes increase in the 
peak signal of the dopamine probably due to formation of an inclusion complex between eperisone and 

dopamine used with analytical by developing a cyclic voltammetric (CV) method to determine 
dopamine. 
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1. INTRODUCTION 

Eperisone (EPS) (4'-ethyl-2-methyl-3-piperidino) propiophenone hydrochloride (Formulated as 

the Eperisone hydrochloride salt) is an antispasmodic drug, a new generation antispasmodic drug 

registered for treatment of relaxing both skeletal muscles and vascular smooth muscles, and 

demonstrates a variety of effects such as reduction of myotonia, improvement of circulation and 

suppression of the pain reflex. The drug inhibits the vicious cycle of myotonia by decreasing pain, 

ischaemia, and hypertonia in skeletal muscles, thus alleviating stiffness and spasticity, and facilitating 

muscle movement 
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Dopamine (DA) is a catecholamine neurotransmitter released by neurons in a number of 

regions of the mammalian brain, and is thought to be important in the expression of a wide variety of 

behaviors [1-3]. DA in the basal ganglia is involved in motor control, and a causative link has been 

established between loss of DA in the dorsal striatum, due to neurodegeneration, and Parkinson’s 

disease in humans [4]. In the prefrontal cortex, DA regulates cognitive functions [5]; DA imbalance in 

this region can lead to attention disorders and has been implicated in the pathophysiology of 

schizophrenia [6-9]. Another important role for DA has been established in the expression of 

‘rewarding’ behaviors [10,11], such as eating [12,13] and sexual activity [14,15]. Indeed, many of the 

common drugs of abuse (e.g., cocaine [16], amphetamine [17] and ‘ecstasy’ [18]) have specific actions 

on brain DA systems, and this mechanism may be involved in the addictive properties of these agents. 

The ability to monitor a real-time index of DA release in discrete brain areas during well defined 

behaviors, and in response to pharmacological challenges, would provide an important key to 

understanding more fully the role this molecule plays in brain function. Many methods were 

introduced to determine DA, such as spectroscopy, chromatography and electrochemistry [19-23]. 

Because of its electrochemical activity, DA can also be determined with electrochemical method 

[24,25].  

 

                                                

Scheme 1. Structure of Eperisone 

 

One of the most common routes is to use a modified carbon paste electrode which has the 

ability to eliminate the interfering substances from DA determination. The study of electrochemical 

determination of DA with different modified electrode for sensitive and selective. The modification 

can be done by adding different types of modifiers. One of the modifiers chosen for the determination 

of electrochemical response of DA is EPS and it is immobilized with cetyl trimethyl ammonium 

bromide surfactant.  

Surfactant is a liner molecule with a hydrophilic (attracted to water) head and a hydrophobic 

(repelled by water) end. Due to its unique molecular structure, surfactant was extensively used in the 

fields of electrochemistry and elelctroanalytical chemistry for various purposes. Surfactants, 

containing hydrophobic and hydrophilic groups, can change the properties of the electrode/solution 

interface and subsequently influence the electrochemical processes of other substances [26]. 

Adsorption of surfactant aggregates on the electron transfer, gently enhance the peak current, change 

the redox potential or charge transfer coefficients or diffusion coefficients, as well as alter the stability 

of electro generated intermediates or electrochemical products [27-32]. Related work has been done 

our research group (33-39) 

The aim of the work is to establish a simple and sensitive electrochemical method for the 

determination of dopamine by EPS modified CPE and with CTAB surfactant. The oxidation peak 
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current of dopamine increases at the CPE suggesting significant improvement of determining 

sensitivity .The proposed work some obvious advantages including high sensitivity, extreme 

simplicity, rapid response and low cost. 

 

 

2. EXPERIMENTAL PART 

2.1. Reagents and chemicals  

EPS received from Sigma Aldrich India, Bangalore, CTAB was dissolved in double distilled 

water to form 10-6 M stock solution, potassium ferricyanide (K3Fe (CN) 6) and 25mM dopamine stock 

solution was prepared in 0.1 M perchloric acid. All other chemicals were of analytical grade quality 

and were used with out further purification; the water used was a double distilled. In all the 

measurements, the supporting electrolyte used was 1M KCl and 0.2M phosphate buffer.   

 

2.2. Apparatus and procedure  

Cyclic voltammetry (CV) was performed in a model EA-201 Electroanalyser (EA-201 

Chemilink system). All the experiments were carried out in a conventional electrochemical cell. The 

electrode system contained a carbon paste working electrode (3.0mm in diameter) a platinum wire as 

counter electrode and a potassium chloride (KCl) saturated calomel reference electrode. 

The carbon paste electrode was prepared as fallows 70%  graphite powder and 30% silicone oil  

were mixed by hand to produce a homogeneous carbon paste  was then packed into the cavity of a 

home made carbon paste electrode and smoothed on a weighing paper. 

 

 

3. RESULTS AND DISCUSSION 

3.1. Electrochemical response of K3Fe (CN6) at a EPSMCPE  

The electrochemical responses of K3Fe (CN6) at EPS modified carbon paste electrode was 

shown in Fig.1 at a scan rate of 100mV/s owing to the complex properties and the roughness of the 

electrode surface, the cyclic voltammogram of K3Fe (CN6) in the absence of EPS is low signal (solid 

line). However, the voltammetric response is apparently improved in the presence of EPS, reflected by 

the enlargement of anodic peak current (Ipa) (dashed line). The probable mechanism is the EPS 

molecule diffuses in to the carbon paste electrode along with the K3Fe (CN6) results increase in the 

signal.  

 

3.2. Electrochemical response of dopamine at EPS modified carbon paste electrode. 

Fig. 2 shows the cyclic voltammogram for 1mM dopamine in buffered solution with pH 7.0 

(0.2M phosphate) at the surface of unmodified (solid line) and Eperisone modified CPE (dashed line) 
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it shows quasi reversible voltammogram. At scan rate 100 mV/s the BCPE shows EPA was found to 

be 238mV and Epc 120mV (vs. SCE). The ∆Ep 118mV and the Ipa/Ipc was 3.34 which were 

characteristics of quasi reversible electrode process. The formal peak potential (E0
), which is the mid 

point of Epa and Epc was obtained as 179mV. However at EPSMCPE, a pair of redox peak is obtained 

with increase in both anodic cathodic peak current. The anodic peak potential at 243mV and cathodic 

peak potential (Epc) at 122mV.The separation of redox potential peaks (∆Ep) was found to be 121mV 

and the ratio of peak current (Ipa/Ipc) was 2.57µA and E0 was 182.5mV. So the voltammogram obtained 

for EPSMCPE shows good enhancement of oxidation peak current. It can be found that the response of 

dopamine at the Eps modified electrode is much higher than that obtained at the bare one. In the 

experiment shows that modified electrode is stable enough for analytical utilization. 

 
Figure 1. Electrochemical response of K3Fe (CN6) at EPS modified carbon paste electrode(dashed 

line)and bare carbon paste electrode (solid line). 

 
Figure 2. Cyclic voltammogram of 1X10

-3
 M DA in 0.2 M phosphate buffer solution of pH 7.0 at bare 

CPE (solid line) and EPSMCPE (dashed line). 
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Figure 3. Variation of scan rate for DA at EPSMCPE (a-h: 100mVs

-1
 to 400mVs

-1
). 

 
 

 
Figure 4. Graph of current vs. square root of scan rate. 

 

 

3.3. Effect of scan rate  

Fig 3 shows the effect of varying the scan rate on the oxidation peak current of dopamine was 

studied. The cyclic voltammogram were recorded in 0.2M phosphate buffer of pH 7.0 as a supporting 
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electrolyte. The oxidation peak current increased linearly with square root of the scan rate over the 

range 100mV/s to 400mV/s .The graph of anodic peak current (Ipa) vs. square root of scan rate (ν
1/2

) 

showed linear relationship (Fig. 4). The correlation co-efficient was found to be 0.97899. This result 

showed the electrode process was diffusion controlled. The difference between the anodic peak 

potential and the cathodic peak potential ∆Ep is increasing with the scan rate (33-35). 

 

3.4. Effect of pH 

The effect of variation of pH was studied in the range from 2.0 to 8.0 using 0.2M phosphate 

buffer as a supporting electrolyte at a scan rate of 100mV/s. The peak potential was very high at pH 

7.0 and then later there was a gradual decrease in the anodic peak potential up to pH 8.0 as shown in 

Fig .5 (36,37). 

 

 
Figure 5. Graph of Epa vs pH 

 
 

3.5. Effect of surfactant  

Fig 6 showed the electrochemical response of dopamine at CTAB immobilized EPSMCPE 

when compare to bare cpe and EPSMCPE. The CTAB surfactant showed great influence on 

voltammogram of DA, the voltammogram effectively promote the signals of dopamine even for a trace 

amount of CTAB. (38,39) 
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Figure 6. Effect of surfactant (Bare(solid line), EPSMCPE(dashed line)CTAB/ EPSMCPE(dotted line) 

 
 

 
 

Figure 7. The effect of scan rate of dopamine at surfactant immobilized EPSMCPE 
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3.6. The effect of scan rate of dopamine at CTAB surfactant immobilized EPSMCPE 

Fig7 showed the scan rate increasing, the anodic peak current increased and potential shifted 

positively. It was found that peak current was linear to scan rate from 100 to 400mVs
-1

, The graph of 

Ipa vs. square root of scan rate showed very good linearity with correlation coefficient of 0.99919. 

 Fig. 8 confirming that the electrode process at the electrode surface has some adsorption also 

the plot of peak potential (Ep) vs. log of scan rate was linear and this behavior was consistent with 

chemical response of dopamine in the presence of CTAB surfactant at the EPSMCPE could be utilized 

to investigated the adsorptive behavior of CTAB at a carbon paste electrode which might be able to 

explain the enhancement effects of surfactants in some electro analytical systems (35-39). 

 
Figure 8. Graph of the peak potential (Ep) vs. log of scan rate 

 

 

 

4. CONCLUSIONS 

In the present work, incorporation of CTAB cationic surfactant in the matrix of EPS modified 

CPE is introduced as a new and very efficient method of enhancement in voltammetric response of the 

modified Carbon paste electrode. The modified electrode has been shown to be able to show high 

sensitivity for voltammetric peaks of dopamine .Dopamine having reducing property in the biological 

systems and therefore very similar to analytical detection methods .The high sensitivity and very easy 

preparation and surface regeneration of the modified electrode and the reproducibility of the 

voltammetric response make prepared modified system very useful in the  determination of dopamine 
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in pharmaceuticals formulations is, selective, sensitive. These characteristics are helpful in clinical 

applications 
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