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ABSTRACT
DART (multiple drug), a combination of three components namely paracetamol, caffeine and prophyophenazone is a
potential drug for the treatment of fever, cold and body pains. A sample, rapid and convenient method for the
determination of DART is developed based on CV technique. The drug shows two peaks in presence of Cd (ll). Optimum
conditions are developed for the determination of DART and Cadmium (ll). Effect of pH, metal ion concentration, drug
concentration, time etc are studied. The method is applied to real samples.
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Introduction
CV technique is used in the present study to investigate relation between various pH solutions, metal ion and
drug by using CV technique. It is generally used to study the electrochemical properties of an analyte in
solution.2,3,4 Many organic compounds containing =NH and =C=O group produce CV peaks in presence of
certain metal ions such as Cd (ll), Co (ll), Ni (ll) and Cu (ll).5,6.

Cyclic voltammetry is an important and widely using electro analytical technique. It finds applications in the
study of oxidation, reduction reaction, detection of intermediates and reaction mechanism.  In this technique
the applied potential is swept, first in one direction and then in the reverse direction. The current is measured
in each case. In this technique we measure cathodic peak potential, anodic peak potential, cathodic peak
current and anodic peak current are related to oxidation. A typical cyclic voltamogram is shown in figure.1

figure.1: A typical cyclic voltamogram

The CV curve consists of cathodic peak (Epc) and anodic peak (Epa). If (Epc) and (Epa) are equal except for
their sign, the electrochemical process is reversible. The currents corresponding to both the processes are
equal shown in figure.2
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Figure.2: Equal irreversible and reversible processes of CV

If only cathodic peak is present and anodic peak is absent then the process is irreversible. In the case of quasi
reversible process, the current corresponding to one of the process is half of the other process. Thus CV is of
great use to decide whether a process is reversible, irreversible or quasi reversible. This technique finds
number of applications in organic reaction mechanism. In pharmacy several medicinal compounds can be
investigated using CV technique. The activity of various drugs can be correlated to their structure based on
CV curve.

Materials and methods
Experimental solutions are prepared with double distilled water and analar grade chemicals. Three

electrodes namely silver electrode, Glassy carbon electrode and platinum electrode are used. Digital pH meter
(modelCL21, ELICO make India) and Cyclic Voltammetric equipment (EG &G326A, U.S.A) are used in
these studies. All experiments were repeated to ensure reproducibility. Fresh solutions were used for each
experiment.

Experimental procedure
A stock solution (1x10-3 M) of cadmium (ll) is prepared with distilled water in 100 ml standard flask. The
Drug (DART) which is a combination of three components paracetamol, caffeine and prophyophenazone is
dissolved in distilled water. 100mg of powdered drug is weighed into a 100 ml standard flask   (1ml/1mg).
The flask is heated on a water bath for 10 minutes, and cooled to room temperature. It is used as it is in further
studies. A fresh solution of the drug is prepared as and when required to avoid hydrolysis, decomposition and
degradation. Buffer solutions of pH 1to 10 are prepared using HCl, CH3 COOH, CH3COONa, NH4Cl and NH4

OH. These solutions are mixed appropriately to get a solution of desired pH.

1ml of Cd (ll) solution, 2 ml of DART (Drug) solutions and 7 ml of buffer solutions are taken into a
10 ml standard flask, shaken well and transferred into the electrochemical cell   containing three electrodes
namely working electrode reference electrode and connecter electrode. Nitrogen gas is passed for about
20minutes, to remove dissolved oxygen, The CV is recorded under the experimental conditions.

Paracetamol
Caffeine
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Prophyophenazone

Results and Discussion
Cyclic Voltammetry experiment is carried out with the following solutions Cd (ll) DART (Drug) and

Buffer solution. pH of the solution is changed from 1 to 10  and the CV peaks are recorded .The data relating
to cathodic peak potential, anodic peak potential, cathodic peak current and anodic peak current  are shown in
Table.1

S.NO
Potential ( Ep)

( Vol/v)
Current( I p )

(µ A)

pH Anodic peak(Volts) Cathodic peak Anodic peak Cathodic peak

1. 1 +0.8
-0.79 +7.0 -8.9

2. 2 +0.8
-0.5 +3.7

-6.0

3. 3
+0.8 -0.5 +2.6 -6.6

4. 4
+0.8 -0.65 +2.2 -6.0

5. 5
+0.8 -0.6 +2.8 -6.8

6. 6
+0.8

-0.6 +2.6 -6.2

7. 7
+0.7

-0.41 +2.4
-5.9

8. 8
+0.8 -0.55 +2.5 -6.0

9. 9 +0.8 -0.54 +2.2 -6.0

10. 10
+0.78 -0.55 +2.5 -6.0

Table.1: CV   {Cd (ll)} =1 x10-3µ, Dart =1mg/1ml, Scan rate=0.04vol/sce
All the three components of the drug (DART) contain –C=O (carbonyl) group. The carbonyl group

undergoes reduction to form –CH2OH. CH2OH is not oxidisable under the normal conditions. Hence reduction
of –C=O is irreversible process is shown in figure.3.
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Figure.3: The cyclic Voltammetric of Cd (ll), Dart System
pH=1, CV   {Cd (ll)} =1 x10-3µ, Dart =1mg/1ml, Scan rate=0.04vol/sce

Thus only one reduction wave is obtained for DART. The process is irreversible. Further three
components contain –N-H group. The nitrogen atoms which contain lone pair of electrons are susceptible to
electrochemical reaction.

C O
+[H]

+ 4e-
CH

OH

Hence one cathodic peak and one anodic peak are obtained in the CV curve. The data presented in table and
figure support our conclusions. The peak potential for the function groups (-C=O and =N-H) in Dart are
compared to those obtained with individual components.

Graphs are drawn between concentration of the drug and anodic peak current (-0.8V). Straight line
plots are obtained and the drug can be determined in the range (10mg to 100mg/ml). Similarly a graph is
drawn between cadmium (ll) concentration and the peak current. Straight line plots indicates that cadmium (ll)
can be determined in the range 1.0µgto 31.5µg. The method developed by the authors is applied to real
samples are shown in Table.2. The results are satisfactory.

Labeled amount
Amount found

(mg/Tab)
%Recovery

500mg 499mg 99.8

250mg 248mg 99.2

Table.2: Application to real samples

Conclusion
Dart, a combination of three components namely paracetamol, caffeine and propyphenazone is studied in
presence of cupper and cadmium spectrophotometrically and cyclic voltammetrically. Cupper forms a light
yellow colored complex and is useful for the determination of cupper and Dart. Cadmium does not form any
colored complex. As these compounds contain oxidisable or reducible graphs, they show electrochemical
reduction or oxidation. These peaks are noticed due to redox reactions of oxidisable and reducible groups. The
CV curves recorded for Cd(II) and Dart reveal two irreversible reactions for =C=O is group and =NH group.
The peak currents are useful for the determination of Dart (drug) in milligram quantities.
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