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NEW SEPARATION SYSTEMS FOR HPLC AND CAPILLARY ELECTROPHORESIS
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Micellar electrokinetic chromatography (MEKC) is one of the most widely used capillary electrophoresis modes. The separation by MEKC is based on the differential partitioning of analytes between a micelle and the surrounding aqueous phase. Polyelectrolyte-surfactant complexes (PSC) formed in the reaction between poly (acrylic acid) - PAA and various tetramethylammonium salts (dodecyltrimethylammonium, tetradecyltrimethylammonium and hexadecyltrimethylammonium bromides) have been introduced as a novel type of pseudo-stationary phases for MEKC. PSC are formed as a result of the ion-exchange reaction between surfactant ions and ionized sites of a macromolecule. These compounds are stabilized by hydrophobic interactions of alkyl chains of the surfactant ion and considered as a special class of surface-active polyelectrolytes. Theoretical examination of polyelectrolyte-surfactant interaction shows that the necessary condition for the formation of PSC is the generation of an intramolecular micellar phase. It is known that surfactant ions in polyelectrolyte-surfactant complexes produce an intramolecular micellar phase and a morphology of such micelles differs remarkably from that of the corresponding “free” surfactant micelles. Free parts of the polymer are responsible for the solubility of these compounds in water.

The separation of substituted phenols and derivatized amino acids was examined using polyelectrolyte-surfactant complexes as pseudo-stationary phases in MEKC. The separation of model mixtures of aminoacids was examined using PAA-DTAB, as a buffer additive, in which part of carboxyl groups of PAA were blocked by aliphatic amines. An excellent resolution of the compounds was demonstrated. It was found that the relative retention increase significantly for dansyl amino acids and unsignificantly for CBZ amino acids with an increase in the pseudo-stationary phase concentration. The influence of pH, organic solvent  (acetonitrile), concentration of polyelectrolyte and amounts of the blocked groups on the electrophoretic behavior of analytes were investigated. Polyelectrolyte complexes of polycarboxylic acids and alkyltrimethylammonium salts look very promising as new pseudo-stationary phases in MEKC.

The technique of microemulsion liquid chromatography (MELC) was first reported in 1992 and has been successfully used for the analysis of various pharmaceuticals since then. Due to high content of aqueous phase oil-in-water microemulsions are compatible with usual reversed-phase columns. Using an microemulsion as a mobile phase enables the isocratic separation of both hydrophilic and hydrophobic compounds. Moreover, the oil constituent of the microemulsion provides solving non-polar matrices. In the present work, a simple and rapid technique for the determination of different drugs in cream pharmaceuticals was suggested. The influence of the microemulsion compound on the separation of the components was investigated. New type of microemuslions containing low- and high molecular non-ionic surfactants was tested. Different ways of the drug extraction were compared and extraction with the microemulsion was showed to be the best one. It should be noted that the main disadvantage of microemulsions is their high viscosity and large pressure in the system. Using a monolithic column as a stationary phase provided a decrease in the pressure and an increasing the flow rate. The time of the analysis in this case was a few minutes.
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