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In this research, membranes of a biodegradable polymer, poly(3-hydroxybutyrate), were synthesized by the phase inversion technique. The surfaces of the formed membranes were modified by first grafting with poly(acrylic acid) and then immobilizing with lysine. These membranes were employed in culture of osteoblast (hFOB 1.19) to examine their biocompatibility. The porous structure and pore size of the membrane were controlled by formation parameters, e.g., dissolution temperature of casting dope. The pore size of the surface fell on the range of several microns. Plasma-induced polymerization method was used to graft poly(acrylic acid) on the membrane surface. Various process variables, viz., plasma treatment time, plasma power, grating reaction time, monomer concentration, and membrane porous structure were found to affect the graft yield, for which the largest attainable value was 0.48 mg/cm2 under optimal conditions. Immobilization of lysine on the membranes was carried out by forming amide bonds with previously grafted poly(acrylic acid), using 1-ethyl-3-(3-diethylaminopropyl) carbodiimide hydrochloride (EDAC) as a medium. The immobilization yields were dependent on reaction conditions, such as concentration of EDAC, pH, reaction time, concentration of lysine, membrane structure, etc., with a highest yield of 0.55 g/cm2. Culture of osteoblast cell on various membranes indicated a better attachment and growth of the cell on porous membranes than on dense ones. Poly(acrylic acid) inhibited the growth of osteoblast cell, while, by contrast, lysine promoted it. However, as a result of low immobilization yield, the latter improvement was confined. Keywords: biodegradable polymer, poly(3-hydroxybutyrate), porous membrane, surface modification, lysine, cell culture.

