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Abstract 
Over the last 50 years, biomaterials, prostheses and implants saved and prolonged the life of millions of humans around the globe. The main 

clinical complications for current biomaterials and artificial organs still reside in an interfacial mismatch between the synthetic surface and the 

natural living tissue surrounding it. This is particularly true on metallic biomaterials. In fact, despite several works addressed and advanced, the 

challenge that the interface represents, clinical complications are often observed. Today, additive manufacturing, nanotechnology, 

nanomaterials and surface modifications provide new insight to bring effective advances to the current problem of clinical complications and 

even allow us to envisage strategies for organ shortage. Advanced technologies from materials science, merged with new biological paths 

towards the development of functional solutions for clinical applications, open new doors for conferring properties to metallic biomaterials 

that a decade ago were unthinkable. In this talk, the potential of merging 1) novel processes from surface science allowing grafting of 

biologically active molecules, with 2) advanced processes for metals showing extreme properties and controlled composition to provide 

engineering solutions to clinical challenged will be depicted. Focus will be on how surface modifications might or might not fulfill the 

expectations for personalized medicine, on how nanostructures might or might not answer to the demand of metals-by-design implants, and 

how surface modifications might or might not confer what is required for the metal to interface and integrate the surrounding tissue and cells. 

The intrinsic goal of this talk is to present an extremely personal look at how the next generation of biodegradable and not-biodegradable 

metals can impact clinics and surgery, and how the resulting unique properties allowed biomedical functional applications to progress, from 

their introduction to the promising future that metals may or may not continue to hold for improving the quality of the life of millions worldwide. 
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