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Polyelectrolyte multilayer films are self-assembled architectures forming nm to μm thick films. During the last decade, they
have emerged as an efficient way of modifying materials surface properties such as chemistry, physico-chemical properties,
topography as well as mechanical properties. Thanks to the technology’s versatility and ease of use, polyelectrolyte
multilayer films are now recognized as a new tool for modifying biomaterial surfaces and mediating cell behaviours and
implant bio-integration. In this thesis, we studied the properties of poly(L-lysine) and polysaccharide-based multilayer films
and focused on their physical-chemical properties as well as on their internal composition. In particular, we studies the
influence of their chemistry (presence of carboxylic or sulfate groups) on film formation and characteristics. Three
polysaccharides with increasing sulfate group content were chosen for this purpose: hyaluronan, chondroitin sulfate and
heparin. The capacity of these films to act as a drug delivery vehicle for BMP-2 (a growth factor able to induce
osteo-differentiation) was then assessed. High BMP-2 amounts were successfully loaded and retained in the films in a
controlled manner. The loaded amounts could be modulated by varying the film’s chemistry, film thickness or BMP-2
concentration in the loading solution. We showed that it is possible to control the extent of C2C12 cell differentiation in
osteoblasts when cultured on the bioactive films. Importantly, when no BMP-2 is loaded in the films, the cells differentiated
in to myotubes, their most common differentiation pathway. Cells needed a direct contact with the bioactive films to respond
to BMP-2, suggesting that BMP-2 is mainly presented to the cells from the solid phase. Preliminary in vivo tests on
film-coated orthopaedic biomaterials are encouraging. They showed that these films are interesting candidates for surface
modification of orthopaedic biomaterials and may foster bone regeneration.

