PREFACE

This thesis is concerned with the development of simple and accurate methods for the analysis of some smooth muscle relaxant drugs, namely drotaverine hydrochloride, hyoscine butylbromide and mebeverine hydrochloride that are commonly used for the relief of spasmodic conditions of the gastrointestinal tract, bile duct and urinary tract.

The established methods can quantify the antispasmodic drugs in presence of other co-formulated drugs in pharmaceutical dosage forms.

This thesis includes 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: ANALYSIS OF DROTAVERINE HYDROCHLORIDE ALONE AND IN 
                ITS TERNARY MIXTURE WITH CAFFEINE AND PARACETAMOL
Part III contains five sections

Section (A): First and Third derivative spectrophotometric method

A (D1) and (D3) spectrophotometric methods had been used for determination of drotaverine hydrochloride and paracetamol. D1 and D3 absorbance were measured at 331 and 315 nm for determination of drotaverine hydrochloride and paracetamol, respectively, without interference from caffeine. The sensitivity ranges are 2-28 µg. ml-1 and 4-40 µg. ml-1 at 331 and 315 nm for drotaverine hydrochloride and paracetamol, respectively.  
The suggested procedure was used for the determination of both drugs in laboratory prepared mixtures and tablet formulation where, satisfactory results were obtained. The validity of the proposed method was further assessed by applying the standard addition technique.
Section (B): First derivative of ratio spectra method

The method depends on the simultaneous use of the first derivative of the ratio spectra (DD1) with measurement at 312.4 nm for determination of drotaverine hydrochloride using the spectrum of 40 µg. ml-1 paracetamol as a divisor where caffeine shows zero crossing or measurement at 286.4 nm and 304 nm after using the spectrum of 4 µg. ml-1 drotaverine hydrochloride as a devisor for the determination of caffeine and paracetamol, respectively.
The suggested procedure was used for the determination of the three drugs in laboratory prepared mixtures and tablets where, acceptable results were obtained. The validity of the proposed method was further assessed by applying the standard addition technique.
Section (C): Multivariate spectral analysis methods

Three chemometric techniques; classical least squares (CLS), principal component regression (PCR) and partial least squares (PLS) were used for the simultaneous determination of the ternary mixture. Statistical tests had been made to validate the results obtained. The proposed methods were applied to analyse the three drugs in tablet formulation containing them. Applying standard addition technique assessed the validity of suggested methods.
Section (D): TLC-Densitometric method

This method depends on TLC- densitometry after separation of the mixture on silica gel plates using ethyl acetate- chloroform- methanol (16:3:1, by volume) as a mobile phase. The spots were scanned at 281, 272 and 248 nm for the determination of drotaverine hydrochloride, caffeine and paracetamol, respectively.

The efficiency of the suggested method was assessed by applying it to  laboratory prepared mixtures and tablet formulation where, acceptable results were obtained. The validity of the proposed method was further assessed by applying the standard addition technique.
Section (E): Application of a new membrane selective electrodes for the  
                     determination of  drotaverine hydrochloride

 In this section the construction and electrochemical response characteristics of poly (vinyl chloride) (PVC) membrane sensors for the determination of drotaverine hydrochloride were described. The sensors are based on the use of the ion association complexes of drotaverine cation with sodium phosphotungestate or ammonium reineckate  counter anions as ion exchange sites in the PVC matrix. Two poly (vinyl chloride) sensors were fabricated. The performance characteristics of these sensors, evaluated according to IUPAC recommendations, reveal fast, stable and linear response for drotaverine over the concentration range 10-5 - 10-2 M. The sensors are used for determination of drotaverine hydrochloride in tablets, in plasma and in its mixture with caffeine and paracetamol.
Part IV: DETERMINATION OF HYOSCINE BUTYLBROMIDE IN ITS BINARY  
               MIXTURE WITH KETOPROFEN

Part IV contains five sections

Section (A): Second derivative spectrophotometric method

This section was concerned with simultaneous determination of hyoscine butylbromide and ketoprofen by measuring the amplitudes of the second derivative spectra at 254 nm and 278.5 nm where, ketoprofen concentration was calculated from the amplitude at 278.5 nm (where hyoscine butylbromide showed no interference) while hyoscine butylbromide concentration was calculated from the amplitude at 254 nm after subtraction of the peak amplitude corresponding to ketoprofen.


The proposed derivative spectrophotometric method was used for the determination of both drugs in laboratory prepared mixture and injections where, satisfactory results were obtained. Applying the standard addition technique assessed the validity of suggested method.

Section (B): First derivative of ratio spectra method
The method depends on the simultaneous use of the first derivative of the ratio spectra (DD1) with measurement at 211 nm for determination of hyoscine butylbromide using the spectrum of 10 µg. ml-1 ketoprofen as a devisor or measurement at 234 nm after using the spectrum of 2 µg. ml-1 hyoscine butylbromide as a devisor for the determination of ketoprofen.
The suggested procedure was used for the determination of the two drugs in laboratory prepared mixtures and injection formulation where, acceptable results were obtained. The validity of the proposed method was further assessed by applying the standard addition technique.
Section (C): Bivariate calibration spectrophotometric method
This method based on the resolution of the two components by the bivariate calibration depending on the simple mathematic algorithm which provides simplicity and rapidity. The method depends on quantitative evaluation of the absorbencies at 206 and 254 nm over concentration ranges of 2-16 µg. ml-1 and 5-35 µg. ml-1 of hyoscine butylbromide and ketoprofen, respectively.
The proposed bivariate calibration spectrophotometric method was used for the determination of both drugs in laboratory prepared mixture and injections where, acceptable results were obtained. Applying the standard addition technique assessed the validity of suggested method.

Section (D): High Performance Liquid Chromatographic method

In this section an HPLC method was used for simultaneous determination of hyoscine butylbromide and ketoprofen. The mobile phase consisted of 0.05 M ammonium dihydrogen phosphate- acetonitrile- methanol (20:30:6, by volume) with UV detection at 220 nm. The suggested procedure was checked using laboratory prepared mixtures and were successfully applied for the analysis of their pharmaceutical preparations. The method retained its accuracy and precision when applying the standard addition technique.
Section (E): Application of a new membrane selective electrodes for the  
                     determination of  hyoscine butylbromide

In this section the construction and electrochemical response characteristics of poly (vinyl chloride) (PVC) membrane sensors for the determination of hyoscine butylbromide were described. The sensors are based on the use of the ion association complexes of drug cation with ammonium reineckate  counter anion as ion exchange sites in the PVC matrix. Four poly vinyl chloride sensors were fabricated. The performance characteristics of these sensors, evaluated according to IUPAC recommendations, reveal fast, stable and linear response for hyoscine butylbromide. The sensors were used for determination of hyoscine butylbromide in plasma and in its mixture with ketoprofen.
Part V: SIMALTANEOUS DETERMINATION OF MEBEVERINE HYDROCHLOIDE  
             AND SULPIRIDE

Part V contains three sections

Section (A): First derivative spectrophotometric method
 
This section was concerned with simultaneous determination of mebeverine hydrochloride and sulpiride by measuring the amplitudes of the first derivative spectra at 270 nm and 304 nm where, mebeverine hydrochloride concentration was calculated from the amplitude at 270 nm (where sulpiride showed no interference) while sulpiride concentration was calculated from the amplitude at 304 nm after subtraction of the peak amplitude due to mebeverine hydrochloride.


The proposed derivative spectrophotometric method was used for the determination of both drugs in laboratory prepared mixture and tablets where, satisfactory results were obtained. The validity of the proposed method was further assessed by applying the standard addition technique.
Section (B): Bivariate calibration spectrophotometric method
This method based on the resolution of the two components by the bivariate calibration depending on the simple mathematic algorithm which provides simplicity and rapidity. The method depends on quantitative evaluation of the absorbencies at 221 and 243 nm over concentration ranges of 1-30 µg. ml-1 and 2.5-15 µg. ml-1 of mebeverine hydrochloride and sulpiride, respectively.
The proposed bivariate calibration spectrophotometric method was used for the determination of both drugs in laboratory prepared mixture and tablet formulation where, satisfactory results were obtained. Applying the standard addition technique assessed the validity of suggested method.

Section (C): Application of a new membrane selective electrodes for the  
                    determination of  mebeverine hydrochloride and sulpiride

This section includes construction of four water insoluble ion-association complexes. These are; mebeverine-tetraphenyl borate (MEBH-TPB), mebeverine-reineckate (MEBH-R), sulpiride-tetraphenyl borate (SUL-TPB) and sulpiride-reineckate (SUL-R). These complexes are used as electroactive materials, in poly (vinyl chloride) (PVC) matrix membrane sensors, for the determination of the two studied drugs. The performance characteristics of these sensors, evaluated according to IUPAC recommendations, reveal fast, stable and linear response for mebeverine hydrochloride and sulpiride. The sensors are used for determination of the two drugs in plasma and pharmaceutical formulations.

As regards the specifications of authentic samples, pharmaceutical dosage forms, reagents, instruments and detailed procedures, they were cited each in its position in the thesis. This thesis refers to 142 references, contains 87 tables, 80 figures and ends with a summary in Arabic, in addition to this English one.   
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