Surface free energy components of affinity membranes: Effects of their molecular attracting forces for long-range interactions with proteins in aqueous media 
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Protein adsorption plays a major role in a variety of important technological and biological processes. An ideal affinity membrane for chromatographic application should adsorb specifically a target protein from biological fluids. In particular, protein adsorption depends on the surface composition and morphology of the affinity membrane.  Selective adsorption of a protein on a chromatographic material is a very complex process, which can be determined by several factors. Among these, the hydrophobic and polar character, the chemical structure of immobilized ligand and the electrostatic interactions of the protein molecules with surface and with each other are the most important. Therefore, the surface properties of an affinity matrix should be characterized to explain its interactions with proteins. The hydrophobic and polar character can be determined by contact angles of test liquids on these membranes. 

In the present paper, we report the study of the adsorption behavior of human immunoglobulin G (IgG), and albumin (HSA) onto surfaces of Procion Green HE-4BD (PG) immobilized and PG-PEI complexed poly(hydroxyethylmethacrylate (pHEMA) membranes. Surface wettability and hydrophilicity of all the membranes were investigated by static contact angle measurements. The variation of the contact angles after immobilization of dye-ligands show that the hydrophilicity of the surfaces is decreased with respect to the plain pHEMA membrane. The adsorption capacities of the dye-ligand immobilized membranes were increased about 3.46 and 1.57 fold for HSA and IgG after complexation of dye-ligand with PEI. HSA adsorption was enhanced after complexation of PEI with the immobilized dye-ligand. The adsorption of proteins and PEI significantly changed both the contact angles and component of surface free energies of the investigated membranes. Finally, the results of this investigation have important information on the design of a novel affinity adsorbent for the use in the chromatographic field for separation of a target protein from biological fluids.

