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ABSTRACT

This thesis involves three parts:

Part one: gives a general introduction about electrochemistry, square wave
voltammetry (SWYV), an information about drugs interaction and their
determination methods.

Part two: this part involved a general description of instrumental, reagents and
chemicals used in this work.

Part three: this part involved the -electrochemical behavior of some
hypertensive, diabetics drugs and their interaction with each other on hanging
mercury drop electrode (HMDE) using square wave voltammetry technique
(SWYV). This part contain four subparts:

a- Electrochemical behavior study of hypertensive drugs (valsartan and
atenolol), valsartan gives a well-defined reduction peak at (-1.07) V versus
Ag/AgCl. Sat. KCIl reference electrode. The optimum conditions of
measurements were studied in phosphate buffer solution (pH6) and the
calibration curve was constructed, the plot of reduction current versus
concentration gives two straight lines, one at concentration range (4.99 x 107
- 6.95 x 10°) M with R? value = 0.9912, and second at concentration range
(8.91 x 10¢ —5.83 x 10°) with R? value = 0.9819. The suggested method was
applied to determine the valsartan in commercial pharmaceutical tablets. Also
atenolol gives a well-defined reduction peak at (-1.76) V versus Ag/AgCl.
Sat. KCl reference electrode. The optimum conditions of measurements were
studied in phosphate buffer solution (pH7) and the calibration curve was
constructed, the plot of reduction current versus concentration gives straight
line at concentration range (4.99 x 10 - 1.2 x 10~) M with R? value = 0.996.
The suggested method was applied to determine the atenolol in commercial
pharmaceutical tablets.

b- Electrochemical behavior study of diabetics drugs (glimepiride and
glibenclamide), glimepiride gives a well-defined reduction peak at (-1.3) V
versus Ag/AgCl. Sat. KCI reference electrode. The optimum conditions of
measurements were studied in phosphate buffer solution (pH7) and the
calibration curve was constructed, the plot of reduction current versus
concentration gives straight line at concentration range (3.48 x 107 — 3.1 x
10%) M with R? value = 0.997. The suggested method was applied to
determine the glimepiride in commercial pharmaceutical tablets. Also
glibenclamide gives a well-defined reduction peak at (-1.37) V versus



Ag/AgCl. Sat. KCIl reference electrode. The optimum conditions of
measurements were studied in phosphate buffer solution (pH8) and the
calibration curve was constructed, the plot of reduction current versus
concentration gives straight line at concentration range (5.96 x 10% - 1.15 x
10%) M with R? value = 0.9926. The suggested method was applied to
determine the glibenclamide in commercial pharmaceutical tablets.
c- Interaction studies:
In this part the interactions of hypertensive drugs with diabetics drugs
(valsartan with glimepiride, valsartan with glibenclamide and glimepiride
with atenolol) were studied on hanging mercury drop electrode (HMDE)
using square wave voltammetry technique (SWV) at different temperatures.
The binding constants were calculated at different temperatures and the
thermodynamics parameters (AH, AS and AG) were also calculated. The
negative change in enthalpy indicates that the interactions were exothermic,
the negative change in entropy means the interactions became more order this
may be due to the formation of hydrogen bonding or van der waals forces and
the shifted change in Gibbs free energy to the more positive value with
increasing temperatures, shows the spontaneity of interactions decrease with
increasing temperatures. The binding constant decrease with increasing
temperatures, this agree with the negative value of enthalpy change.
d-Indirect determination of metformin:

This part include the indirect determination of metformin through its
enhancement of the reduction peak current of atenolol, the metformin gives
no reduction peak at HMDE in the studied range (+0.3  -2.8) V versus
Ag/AgCl. Sat. KCl. The metformin enhance the reduction peak current of
atenolol causing an increase in peak current. The plot of metformin added
concentration with change in current (Alp) of atenolol reduction peak gives a
straight line in studied concentration range (2.44 x 10 - 1.92 x 10*) M with
R? value = 0.9970.



