PREFACE
           This thesis is concerned with the analysis of some anti-inflammatory non-steroidal drugs namely aceclofenac, diclofenac sodium and diflunisal.

           New methods for simultaneous determination of two or more compounds in the same sample, without previous chemical separation, are always of interest. 

           In this work different analytical techniques are applied for the quantitative determination of aceclofenac in raw materials, in the presence of its degradate and in its pharmaceutical dosage forms.

           Simple, efficient and selective methods were developed for the simultaneous analysis of diclofenac sodium and diflunisal in raw materials and in their pharmaceutical dosage forms.

           Spectrophotometric methods using copper or cobalt metals complexes were used for the determination of aceclofenac. The stoichiometry of the reactions was determined by Job’s method of continuous variation, molar ratio, elemental analysis and atomic absorption spectrometric methods. The stability of the complexes formed was also studied.
Abstract

           This thesis include five parts:

PART I: GENERAL INTRODUCTION
           In this part, pharmacological actions of the studied drugs as well as their chemical structures and properties were discussed.  

PART II: LITERATURE REVIWE   

           This part reviewed different methods reported in the literature for determination of the studied drugs.

PART III: STABILITY-INDICATING METHODS FOR THE    

                 DETERMINATION OF ACECLOFENAC

           This part includes brief introduction about sources of chemical degradation of drugs and the theoretical background for stability-indicating methods of assays.

           Three methods were developed for the determination of aceclofenac in the presence of its degradate, diclofenac sodium. In the first method, third-derivative spectrophotometry (D3) is used. The D3 value is measured at 283 nm where its hydrolytic degradation product diclofenac not interfere. The suggested method showed linear relation in the range of   (4-24 µg. ml-1) with mean percentage accuracy of 100.05 ± 0.88. This method determines the intact drug in the presence of up to 70 % degradation product with mean percentage recovery of 100.42 ± 0.94.

           The second method depends on ratio- spectra first derivative (DD1) spectrophotometry at 252 nm for aceclofenac and at 248 nm for determination of degradate over concentration ranges of (4-32 µg. ml-1) for both aceclofenac and diclofenac with mean percentage accuracy of 99.81 ± 0.84 and 100.19 ± 0.72 for pure drugs and 100.17 ± 1.04 and 99.73 ± 0.74 for laboratory prepared mixtures, respectively.

           The third method depends on the quantitative evaluation of thin layer chromatography of aceclofenac and diclofenac using chloroform: methanol: ammonia (48:11.5:0.5, by volume) as a mobile phase. Chromatograms were scanned at 274 and 283 nm for aceclofenac and diclofenac, respectively. The method determined aceclofenac and diclofenac in concentration ranges of (2-10 and 1-9 µg. spot –1) with mean percentage accuracy of 100.20 ± 1.03 and 100.14 ± 0.98 for pure drugs, 99.77 ± 0.74 and 100.07 ± 0.78 for laboratory prepared mixtures, respectively.

           The suggested procedures were checked using laboratory – prepared mixtures and were successfully applied for the analysis of their pharmaceutical preparation. The validity of the proposed methods was further assessed by applying standard addition technique. The obtained results agreed statistically with those obtained by the reported method.

PART IV: SIMULTANEOUS DETERMINATION OF 

                 DICLOFENAC SODIUM AND DIFLUNISAL

           Four different methods for the determination of a binary mixture of diclofenac sodium (I) and diflunisal (II) were described. The first method depended on the use of third derivative spectrophotometry (D3) at 294 and 348 nm for (I) and (II), respectively. The method determined (I) and (II) in concentration ranges of (4-40 µg. ml-1 and 8-80 µg. ml-1) with mean percentage accuracies of 99.45 ± 1.21 and 100.50 ± 0.90, respectively. The second method based on ratio- spectra 1st derivative (DD1) spectrophotometry at 303 nm for (I) and at 258.5 nm for (II) over concentration ranges of (4-40 µg. ml-1 and 8-72 µg. ml-1) with mean percentage accuracies of 100.07 ± 0.42 and 99.76 ± 0.63, respectively. On the third method, quantitative densitometric evaluation of thin -layer chromatography of (I) and (II) using chloroform: methanol: ammonia (48:11.5:0.5, by volume) as a mobile phase was utilized. The chromatograms were scanned at 283 and 251nm for (I) and (II), respectively. The method analyzed (I) and (II) in concentration ranges of (0.5-5.5 and 1-11 µg. spot –1) with mean percentage accuracies of 100.55 ± 1.11 and 100.11 ± 0.90, respectively. The fourth method was a simple HPLC method for the simultaneous determination of (I) and (II). The mobile phase consisted of methanol: water: acetic acid (80:20:0.01, by volume) and pH was adjusted to 3.5. The standard curves for diclofenac sodium and diflunisal showed linearity (r ≥ 0.99) over the concentration ranges of (5-300 and 5-380 µg. ml-1) with mean percentage accuracies of 99.82 ± 1.10 and 99.98 ± 0.41, respectively.

           The proposed methods were used to assay (I) and (II) in laboratory-prepared mixtures and in suppositories. The validity of the proposed methods was further assessed by applying standard addition method. The obtained results agreed statistically with those obtained by applying the manufacturer procedure. 

PART V: DETERMINATION OF ACECLOFENAC BY COMPLEX   
                FORMATION WITH COPPER (II) OR COBALT (II). 
           In this part quantitative determination of aceclofenac through its complex formation with both copper (II) or cobalt (II) were studied. Aceclofenac, as a ligand, reacts quantitatively with copper (II) or cobalt (II) to form colored, stable complexes in chloroform. These complexes can be spectrophotometrically measured at 696 and 659 nm in case of Cu (II) or     Co (II), respectively. Different factors affecting the reaction such as pH, reagent concentration and time were studied. By using Job’s method of continuous variation, molar ratio, elemental analysis and atomic absorption spectrometric methods, the stoichiometry of the reaction was found to be in the ratio of 1:2, metal: drug, with Cu (II) and Co (II). The stability of the complexes formed were also studied. The reaction products were isolated for further investigation. The complexes have molar extention coeffient (ε) of 62.79±0.56 and 88.38±0.68 for Cu (II) and Co (II), respectively. Suggested procedures based on the stoichiometric reaction were successfully applied to the analysis of the pure drug and its pharmaceutical formulation. The validity of the procedures was further ascertained by the method of standard additions. The developed method was found to be simple, accurate and precise when compared with the official method of the British Pharmacopoeia.

           The thesis refers to 244 references, contains 37 tables, 46 figures and ends with an Arabic summary.

PAGE  
xxi

