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ABSTRACT
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Preparation of biocompatible polymer brush was accomplished by surface-initiated atom transfer radical
polymerization of 2-methacryloyloxyethyl phosphorylcholine (MPC) from surface-tethered OL-bromoisobutyrate
using CuBr/bpy as a catalytic system. The linear dependence of molecular weight and thickness on
polymerization time clearly suggested that polymerization is living. The graft density of 0.3-0.5 chains/nm2
was achieved. Chemically grafted tris(trimethylsiloxy)silyl (tris(TMS)) monolayer can be used as a nanometer-
scale template for controlling the graft density of PMPC brushes. Protrusions observed from AFM images of
PMPC brushes evidently suggested that PMPC brushes distributed nanoscopically on the substrate. The size
of protrusion and surface roughness corresponded quite well with the graft density of PMPC brushes. The
self-aggregation of PMPC brushes in nanopores was proven to be a consequence of phase incompatibility
between hydrophilic PMPC brushes and hydrophobic tris(TMS). As evaluated by protein adsorption and
platelet adhesion studies, homogeneously and densely grafted PMPC brushes are apparently blood
compatible. In the case of heterogeneously and loosely grafted PMPC brushes grown from nanopores, the
protein adsorption was varied as a function of %tris(TMS) coverage only when polymer brushes were
relatively short in length. The fact that there was no specific correlation between %tris(TMS) and platelet
adhesion implied that the distribution of PMPC brushes in nanometer scale was definitely too small for the

micron-sized platelets to recognize the heterogeneity of surface.
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