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ABSTRACT 

Two environmental friendly analytical methods: micellar liquid 

chromatographic (MLC) and capillary electrophoresis (CE) with indirect UV 

detection techniques were developed for the quantitative analysis of some 

antimicrobial agents in pharmaceutical preparations. 

Two MLC procedures were developed and validated for the simultaneous 

determination of either four penicillins (amoxicillin, ampicillin, cloxacillin and 

dicloxacillin) or three cephalosporins (cefoxitin, cefazolin and cephalothin).  

Optimization procedures included studying about the composition of mobile phases, 

the type and concentration of surfactants (sodium dodecyl sufate, SDS, and 

cetyltrimethylammonium bromide, CTAB), the type and concentration of organic 

modifiers (methanol, 1-propanol, 2-propanol, 1-butanol and acetonitrile), the pH of 

mobile phase, the detection wavelength and flow rate.



vi

The first MLC method allowed the determination of four penicillins and used an 

Ultra C18 column (4.6 mm  150 mm, 5 m) at 25 C with an optimum micellar mobile 

phase of 25.0 mmol l-1 SDS - 2 % (v/v) 1-butanol in phosphate buffer, pH 5.0, at a flow 

rate of 1.0 ml min-1 and detection at 200 nm.  The calibration curves for amoxicillin, 

ampicillin, cloxacillin and dicloxacillin were linear over the ranges of 0.87 - 436, 0.43 - 

433, 0.46 - 458 and 0.46 - 368 mg l-1, respectively with r2 greater than 0.999.  The relative 

standard deviations were between 0.23 and 1.8 % in the intra-day assay, and between 

0.37 and 1.4 % in the inter-day assay.  The limits of detection (S/N = 3) of the method 

were 0.030, 0.072, 0.070 and 0.087 mg l-1 for amoxicillin, ampicillin, cloxacillin and 

dicloxacillin, respectively.  The method was successfully applied to the determination of 

four penicillins in various pharmaceutical formulations.   

The three cephalosporins were determined by the second developed MLC 

method, using an Ultrasphere C18 column (4.6 mm  150 mm, 5 m) at 25 C with 

an optimum micellar mobile phase of 32.8 mmol l-1 SDS in phosphate buffer, pH 2.5, 

at a flow rate of 2.0 ml min-1 and detection at 210 nm.  Under the optimum conditions, 

calibration curves over the ranges of 0.95 - 474, 0.95 - 476 and 0.95 - 473 mg l-1 were 

obtained for cefoxitin, cefazolin and cephalothin, respectively.  The relative standard 

deviations were 0.34 – 1.9 % and 1.6 – 2.1 % in the intra-day and the inter-day assay, 

respectively.  Standard addition recoveries were generally greater than 98.7 %.  The 

limits of detection (S/N = 3) of the method were 0.040, 0.022 and 0.035 mg l-1 for 

cefoxitin, cefazolin and cephalothin, respectively.  The proposed method enables the 

determination of three cephalosporins in pharmaceutical preparations, without using 

any harmful reagents. 
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A simple and rapid CE method, with indirect UV detection, for the 

simultaneous determination of neomycin and polymyxin B in pharmaceutical 

formulations was developed.  Critical parameters such as pH, buffer composition and 

concentration, voltage and injection time were studied to evaluate how they affect 

responses such as resolution and migration times.  Separation was performed on a 

fused silica capillary with the effective length of 20 cm (50 m i.d. × 375 m o.d.), 

using voltage of 6 kV at a negative polarity with a 15 mmol l-1 phosphate run buffer 

(pH 5.0) containing 40 mmol l-1 N-(4-hydroxyphenyl)acetamide and 50 mmol l-1

tetradecylammonium bromide (TTAB).  The UV detection was employed at 280 nm 

in the indirect mode.  Quantitative analysis was validated by testing the 

reproducibility of the method, giving a relative standard deviation less than 0.4 % and 

2.4 % for the repeatability of migration time and corrected peak area, respectively.  

Linearity of neomycin sulfate and polymyxin B sulfate were obtained in the ranges of 

17 - 682 and 24 - 608 mg l-1, respectively with r2 values above 0.999.  This method 

was applied to the determination of neomycin and/or polymyxin B in eye–ear 

preparations.  No interference from excipients, impurities or other active drugs was 

encountered.
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