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 The excellent blood compatibility of “hydrophobic” or rather intermediately hydrophilic poly(2-methoxyethyl acrylate) (PMEA) (1) and the hydrogen bonding on its surface (2) have been the inspiration for designing a galaxy of novel materials with predictable biocompatible properties using controlled radical polymerizations. Especially exploring Atom Transfer Radical Polymerization, ATRP, and its version from a surface - the Surface-Initiated (SI) ATRP, a number of novel neutral, anionic, cationic and zwitterionic di-, triblock, and graft copolymers, including PMEA (3-9) or polymeric surfaces with PMEA brushes (10-12) has been designed and synthesized. Their thermal and lubricating properties have been evaluated. The polymer composition dictates the water content and structure, and thus the blood compatibility in case of MEA graft copolymers (3). Varying the polymer architecture at soft hydrophobic interface a biomimetic, “self-healing” aqueous lubrication has been achieved (5, 6, 8). The polymer topology modulated the adsorbed layer strength under tribological stress, and showed improved lubrication with preference of neutral versus charged block copolymers (6, 8). On the other hand graft copolymers of MEA facilitated friction reduction under physiological conditions (5).
SI-ATRP of MEA and MEA like monomers resulted in non-fouling polymer brushes with physical stability and lower insulin adsorption onto various hydrophobic polymer surfaces (10-12). Among other properties, low platelet adhesion was documented when PMEA was grafted onto PP surfaces (13).
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