Interaction of engineered surfaces with the living world: what role may play ion beam modification techniques?

I.Braceras (a) J.I.Onate et al

(a) Lifenova Biomedical, S.A. Donostia-San Sebastián, Spain.

(b) Fundación Inasmet. Donostia-San Sebastián, Spain.

The reaction of living tissues to foreign materials, is a highly complex process that currently is hardly understood.  Nevertheless, if specific reactions are to be promoted, this understanding is highly valuable and thus a lot of research effort is being devoted to this issue. 

Typically, when a biomaterial is inserted in living tissue, proteins and other bio-molecules will adsorb to the surface. As this protein layer will mediate the interaction of the biomaterial with the living world, the consequent reactions will be highly dependant on this very first stage. Furthermore, different materials, i.e. surfaces, typically elicit a very different tissue response. 

It is commonly admitted that the primary adsorption depends heavily on the surface chemistry, surface topography and surface physical characteristics. Interactions between surface micro-topography and living cells has been widely studied, but protein specific reactions versus nano-topography have been barely explored. Ion beam modification of surfaces, which typically will affect these key properties, are thus both (i) a powerful tool to advance in the understanding of these nano-scale phenomena and (ii) as an industrial treatment technique on high value-added medical devices.

This work will explore the application of ion beam based surface treatments to cause specific reactions in two different biomedical fields: hard tissue regeneration and vascular stenting, to whom intensive research work has been devoted lately, as the expected outcomes are generally deemed very promising. 

In the first case, a variety of “in vitro” and “in vivo” results are presented corresponding to ion implantation treatments promoting “osseo-integration” or intimate binding between the biomaterial and the living tissue, without any soft tissue interlayer, and an overview of the mechanism behind it is offered, i.e. behaviour of osteoblasts, signaling proteins as the integrins, etc. 

In the later case, “in vitro” results from anti-clogging surfaces are presented. In this case, an analysis of the role of endothelial cells, fibrin, etc is offered. 
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