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From Infection Control to Osteoimmunomodulation: Engineering Biomaterial Surfaces with
Natural Compounds and Proteins

Abstract

This talk will explore how biomaterial surface engineering can be used to regulate the complex
interactions occurring at the interface between medical devices, host tissues, and microorganisms.
Particular attention will be given to natural compounds and proteins as versatile tools for introducing
multiple biological functions through sustainable and biomimetic approaches.

As an example, polyphenol-based coatings developed on magnesium alloys and titanium-based
substrates will be presented as strategies for tailoring material degradation and inflammatory response.
On low-adhesion chitosan coatings, polyphenols were shown to promote cell adhesion and adaptation
through increased protein synthesis and cytoskeletal remodelling. A multifunctional surface combining
nanotopographical cues, a distinct surface chemistry, and an organized protein layer through fibrinogen
adsorption will be discussed as highlighting the osteogenic potential of engineered interfaces.

The talk will also address surface strategies designed to limit bacterial colonization without relying
exclusively on conventional bactericidal mechanisms but interferring with bacterial quorum sensing
and providing stable antivirulence functionality. This approach will be complemented by results on a
robust lactonase capable of degrading bacterial signalling molecules and attenuating the virulence of
multidrug-resistant Pseudomonas aeruginosa.

Overall, the presentation will illustrate how natural compounds, proteins, and biomimetic molecules
can be integrated into biomaterial surfaces to combine degradation control, tissue integration,
antibacterial activity, antivirulence effects, and osteoimmunomodulatory potential.



