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Will present a seminar on

“NANOCOATINGS, DEGRADABLE METALS,
AND SURFACE FUNCTIONALISATION:

TOWARDS HIGH-PERFORMANCE
VASCULAR BIOMATERIALS”

The need for high performance vascular biomaterials is rapidly increasing with a continuously ageing population.  Vascular diseases are the primary cause of death in the world and at least 1 million patients undergo surgical operations for prosthesis implantation each year worldwide facing cardiovascular occlusive disease, aneurysm and acute renal failure.  The major problem in cardiovascular biomaterials is still the interfacial mismatch between the synthetic inert graft and the natural living tissue surrounding it, and common approaches to resolve this consist in modulating the tissue/biomaterial interface by modifying the synthetic graft surface properties in an attempt to improve their long-term biocompatibility and hemocompatibility of the biomaterial.  Thus, several coating techniques, including plasma-based treatments, were investigated during the last 20 years to improve clinical performances of cardiovascular devices, including stents and vascular prostheses.  A number of strategies that involve the strong binding of selected bio-molecules, including protein-repelling ones and surface patterning, have already been investigated in order to obtain biomimetic surfaces based on the hypothesis that the human body would interact positively with these biologically coated materials.  Nevertheless, such coatings were not absolutely successful clinically. As it turned out that the biomimetic coatings have not performed as well as expected and eventually led to the development of clinical complications.

Today, nanotechnology and surface modification provide new insights into the current problem of biomaterial failures, and allows scientists to envision strategies that will resolve the current organ shortage.  Advanced tools and new paths towards the development of functional solutions for cardiovascular clinical applications are now available.  Within this general framework, this talk will focus on highly-adherent and strongly-cohesive (after deployment) fluorocarbon nano-coatings for intravascular stents, biomimetic coatings for vascular prostheses, and degradable metals for temporary devices.  The intrinsic goal is to present the progress in biomaterials and surface modifications, from the glory days of their introduction, to the promising future that nanotechnology may (or may not) hold for improving the quality of the life of millions worldwide.
THURSDAY, FEBUARY 19, 2009
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