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IMMOBILIZED LIPOSOMES CHROMATOGRAPHY FOR THE DETERMINATION OF PARTITION COEFFICIENT OF PHARMACOLOGICALLY RELATED COMPOUNDS

Tali Godard, Chaim Gilon and Eli Grushka

Dept. of Inorganic and Analytical Chemistry, The Hebrew University,
Jerusalem, Israel

The octanol – water partition coefficient, characterized by log P, has been widely accepted as providing a good indication of the distribution of analytes into biological membranes. Reversed Phase Liquid Chromatography (RPLC) has also been used, to a varying degree of success, for this purpose.  Part of the difficulties of RPLC is that the stationary phase does not mimic well the octanol phase of the shake-flask system.  To improve the reliability of RPLC in measuring the partition coefficient, liposome based stationary phases are suggested.   Liposomes are phospholipids bilayer vesicles thought to be structurally similar to the lipid biomembrane.  

In this work we describe Immobilized Liposomes Chromatography (ILC) in which charged unilamellar liposomes composed of Phosphatidylcholine (PC) and Phosphatidylethanolamine (PE) are electrostatically bound to silica- based propylamine column.  The newly formed liposomes-based column shows a different chromatographic environment as compares to the original propylamine column.   The correlation model between a retention property characteristic of solute (retention factor k') with known log P values was done for the two columns:

log P = p + log k'

The correlation between the parameters improved significantly in the liposome-based column as compare with the propylamine column.  In addition, the solvation parameter model of Abraham is used to determine the contribution of intermolecular interaction responsible for the partition of neutral solutes in the octanol-water system. Comparison of the system constants for the octanol-water and the chromatographic system enables us to decide if the columns mimic well the octanol-water partition system. The liposome-based and propylamine-based columns were characterized using the Abraham solvation model.  The differences between the two columns as well as between the columns and the shake-flask method are discussed. 



