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                                    Abstract
The nanometer-scale organization of collagen (type I) adsorbed on polystyrene (PS) and plasma-oxidized PS (PSox) was investigated using atomic force microscopy (AFM) as well as radioassays and X-ray photoelectron spectroscopy. The surface properties induced by plasma treatment of PS were examined: PSox was more hydrophilic than PS, owing to oxygen incorporation, and was covered by a layer of polyelectrolyte which could be swollen by water. Collagen adsorbed on PS formed elongated structures, the density and the height of which increased with the adsorption duration. On PSox, a smooth and homogeneous collagen layer was formed after up to 2 h of adsorption, but elongated structures appeared after 24 h. A similar contrast was found between CH3- and OH-terminated self-assembled monolayers, indicating the role of surface hydrophilicity. The adsorption duration affected the nanostructure of adsorbed collagen layers, not only through the adsorbed amount but also owing to reorganizations of the adsorbed phase. Compared with collagen adsorbed on PSox, collagen adsorbed on PS was more easily picked up for attachment to the AFM probe and more easily displaced along the surface plane by scanning with the atomic force microscope or by drying. This suggests that collagen molecules adsorbed on PS leave segments protruding into the solution, while they form a felt of lying molecules on PSox. The observed elongated structures may be due to association of collagen segments, and/or to particular interactions with the atomic force microscope probe. The respective importance of these two mechanisms may depend on the chemical nature of the substratum. Nanostructured collagen layers offer attractive perspectives to control mammalian cell response or as a template to create nanostructured polymer surfaces.
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