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Drug-protein interactions are important in determining the pharmacological and toxicological properties of many drugs because they often affect drug metabolism, absorption, distribution, and excretion. These factors, in turn, affect the biologically-active form of the drug in the circulation (i.e., the free fraction) and alter the effective dosage of the drug. Common methods for studying drug-protein interactions include various spectroscopic methods and separation-based techniques such as capillary electrophoresis, ultrafiltration, equilibrium dialysis, and liquid chromatography. A recent liquid chromatographic approach that has been developed to study drug-protein interactions is ultrafast affinity extraction (UAE). UAE uses biological agents immobilized on solid supports such as silica particles to extract and analyze an analyte in milliseconds. In UAE, the retention of an applied solute is based on the specific reversible interactions that occur in biological systems such as drug-protein binding, antibody-antigen binding, or enzyme-substrate binding. Although covalent coupling methods are commonly used to immobilize a binding agent onto a solid for UAE, this method is prone to improper orientation, blockage of binding sites, and multisite attachment of the immobilized agent. These factors, which lead to decrease in activity of the immobilized ligand, can be minimized or eliminated by using a non-covalent immobilization method known as entrapment. This work demonstrates the use of entrapment to immobilize affinity ligands for use with UAE to study drug-protein interactions. The binding constants and rate constants determined by this method were in good agreement with those determined by other methods.
