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Combination of separation techniques and chemometrics in modeling of drug action

PREVIOUS AND CURRENT RESEARCH

The combination of chromatography and chemometrics to evaluate information relevant for medicinal chemistry, molecular pharmacology and analytical chemistry is of primary research interest of the Department of Biopharmaceutics and Pharmacodynamics, Medical University of Gdańsk. 

Quantitative structure-chromatographic retention relationships (QSRR) introduced and developed by our group, have been widely employed to elucidate molecular mechanism of separations in individual HPLC, TLC and CE modes. QSRR are also used to objectively and in a quantitative manner characterize stationary phases for HPLC. 

In another approach the chromatographic retention data serve to derive quantitative structure-biological activity relationships (QSAR). For that purpose we are employing specific columns allowing in vitro modeling of drug penetration through biological membranes as well as drug-biomacromolecule interactions. Various HPLC systems and approaches towards producing relevant lipophilicity parameters for large numbers of analytes, e.g. immobilized artificial membrane (IAM) stationary phases, alumina based reversed phases, fast gradient elution procedures replacing the tedious polycratic measurements, etc., were proposed by our group. Moreover, we have proposed the HPLC systems modeling interactions of xenobiotics with serum proteins, melanin, keratin, collagen and etc. Recently, gradient HPLC was successfully applied to determine pKa of drug analytes. We have published the first reports on application of the chemometrically processed sets of retention data generated in several HPLC systems in order to predict pharmacological classifications of xenobiotics. 

FUTURE PROJECTS AND GOALS

- Metabolomics in the investigation of metabolite profiles differentiation coducted by LC/CE/MS and chemometrical analysis of data.

- The analytical separation-identification platform LC-MC for the analysis of the proteome from Saccharomyces cerevisiae in view of rational drug design.

- Relationship studies between the GPIIIa gene A1/A2 polymorphism and the platelet response to the aggregation agonists in the North Poland population.
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