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Abstract:

This study included calculating the stability constants of some
complexes formed from the interaction of three antibiotic drugs, which are
each of the ciprofloxacin, cefdinir and cefixime drugs with seven metallic
ions, namely (Mn*2, Cd*2, Cr"3, Co"2, Cu*?, Ni"?, Zn*?) in the aqueous
solution and This study was carried out using potentiometric titration
technique at different concentrations of the drug and the metal ion and at
temperatures (288,298,310,318,328K =+0.1) and using ionic strength
(0.1,0.3,0.5pn) of sodium chloride salt.

Although, there are many methods available to study the stability of
metal-ligand complexes in solutions, pH-metric method is most frequently
used for determination stability constants. Hence, we used (Calvin-
Bjerrum pH -metric titration technique) as adopted by Irving—Rossotti for
the calculation of stability constants and stoichiometries between drugs and
metal.

Also, the stability constants were calculated by three computational
methods, which are the half-integral method, the pointwise calculation
method and the linear plot method. It was noted that all methods gave good
results and are close to each other. In addition, the study also aims to
determine the factors that influence on the stability constants. Therefore,
three influencing factors were studied: drug and metal ion concentration,
ionic strength and temperature.

The effect of concentration on the stability of the formed complexes
was studied with a constant ratio between the drug to the metal (1:2) (L:M),
and the results of the concentration effect study showed that the formed
complexes were more stable in dilute solutions. and the results of the effect
of ionic strength showed that the stability of the ciprofloxacin and cefdinir
complexes increases with the decrease in the ionic strength of the solution,
while the stability of the cefixime complexes decreases with the decrease
in the ionic strength. While the effect of temperature varied depending on
the nature of the reaction in terms of being exothermic or endothermic, they
found that the stability of most of the ciprofloxacin and cefdinir complexes
increases with increasing temperature, and this indicates that they are
endothermic. while the stability of the cefixime complexes increases with
the decrease in temperature and this indicates that it is exothermic, Except
for the copper and zinc cefixime complexes they were found endothermic.
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also, the obtained stability constants were used in calculating
thermodynamic functions (4S°, AH, AG?) as the values of the change in
entropy (AS?) a positive signal for all drugs complexes except for the
complex (cefixime with manganese) and this indicates a random increase
in the system which is the opposite of the expected for this type of studies
and an appropriate explanation has been given to that while negative values
of free energy (A4G?) indicated Pharmacological complications indicate
that the process of their formation can take place automatically, and this is
an expected result of this type of study.

In this work, The stability constants and stoichiometries of these
complexes were determined potentiometrically and indicated that they tend
to form two types of metal complexes in solution ML; and ML, and this
indicates that the ratio of the interaction between the drug and the metal
ion was (1:1) and (1:2) (M:L) ratio for all metal ion depending on the nature
of the ligand or metal ions. also, it was found that the order of stability of
the formed drugs complexes increase according to the following order
(Mn*? < Co*< Ni*? < Cu'? > Zn™?) and this order in agreement and
consistent with the Irving-Williams’ order for the stability of the elements.
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