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Dynamically Coated Phospholipids as Chromatographic Stationary Phase for Lipophilicity Determination of Pharmacologically Related Compounds
Tal Godard,  Eli Grushka
Institute of Chemistry, The Hebrew University of Jerusalem, Jerusalem, Israel
Lipophilicity is an important parameter in the process of designing new drugs and is one of the core properties required to estimate the distribution and transport of drugs through the biological membranes. This physicochemical parameter is measured as the ratio of the concentration of solutes between two phases: n-octanol and water and is defined by the logarithm of the thermodynamic partition coefficient, log P or log D in the case of ionized solutes. Traditionally, the partition coefficient is determined by the shake flask extraction method but numerous disadvantages led to a search for an alternative method for indirect determination of log P. High performance liquid chromatography, in reverse phase separation mode, has been recognized as a potential tool for lipophilicity determination. 
In the present study we describe the preparation and application of a biomembrane-like stationary phase as a tool for lipophilicity determination in liquid chromatography. For that purpose, a commercially available polar-imbedded reversed phase column was dynamically coated with a solution containing phosphatidylcholine liposomes.  To characterize the intermolecular interactions that are involved in the retention process of the new phospholipid-modified (PM) column, the model of linear solvation energy relationship (LSER) of Abraham is applied.  This model is used to compare whether the intermolecular interactions responsible for retention on the PM column correlates to the interactions in the n-octanol/water system. 
The chromatographic behavior of the PM column, as inferred from   measured retention factors and selectivities, is significantly different from the original uncoated column.  Good correlations were obtained with the coated column between log P and log k' for the neutral solutes set. In addition, the correlation between log D and log k' was examined for different classes of ionized drugs. The influence of the amount of methanol in the mobile phase on the correlation between log P and log k' was studied to obtain the most suitable composition of the mobile phase for the determination of the lipophilicity parameter.  In addition, the PM column was characterized using the Abraham solvation parameter model for the isocratic systems and for k'w that were obtained be extrapolating the k' values that were measured at different methanol contents. The system constants evaluated quantitatively the intermolecular interactions that govern the retention of the solutes. The LSER system constants for the phospholipid modified column, especially for the system extrapolated to 100% water, were found to be very similar to the LSER constants of the n-octanol/water extraction system. 
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