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ABSTRACT 

          Ciprofloxacin is an antimicrobial agent with a broad spectrum of activity against 
a variety of gram-positive and gram-negative bacteria. The complexation of 
ciprofloxacin with metal ions (Al3+, Ca2+, Cu2+, Fe2+ and Fe3+) were investigated for 
optimization conditions (pH and ratio), stability constants, effect of metal ions on UV-
VIS absorption and fluorescence intensity and development of analytical method for 
the determination of ciprofloxacin in drug formulations. The maximum absorption 
wavelengths used in these studies were 277 nm for Al3+ and Ca2+, 435 nm for Fe2+ and 
Fe3+ and 686 nm for Cu2+. The excitation and emission wavelength for all five metal 
ions were 277 and 446 nm, respectively. The optimum pH range of ciprofloxacin-
metal complexes were 4-6, indicating that ciprofloxacin mainly exists in cationic form. 
In the case of Ca2+ complex, it was concluded that there was no complexation between 
ciprofloxacin and Ca2+. The stoichiometry of these complexes were 1:1 for Al3+ 
complex, 2:1 for Cu2+ complex and 3:1 for Fe2+ and Fe3+ complexes. The order of the 
stability constant   (log K1) of ciprofloxacin-metal complexes was Fe3+ > Al3+ > Cu2+ > 
Fe2+. The Fe3+ ion had the greatest effect on VIS absorption of ciprofloxacin. The Al3+ 
and Cu2+ ions enhanced UV absorption and fluorescence intensity of ciprofloxacin. On 
the other hand, the UV absorption and fluorescence intensity of ciprofloxacin-Fe3+ and          
Fe2+ complexes decreased. 
        Two simple, inexpensive, precise and accurate spectrophotometric methods for 
the determination of ciprofloxacin in drug formulations were developed by the 
complexation with Al3+ and Fe3+. The ciprofloxacin-Al3+ and Fe3+ complex methods 
obeyed Beer’s law over the concentration range of 1-20 and 30-400 �g/ml with 
correlation coefficient of 0.9998 and 0.9999, respectively. These methods were  
applied for the determine the presence of ciprofloxacin in tablets and infusions. It was 
found that there were no statistically significant differences between the ciprofloxacin 
amounts indicated by both spectrophotometric methods. (P = 0.05) 
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