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The aim of TEM-PLANT is to develop and apply innovative processes to transform hierarchic 

structures existing in nature into devices with smart anisotropic performances; in particular 

scaffolds for bone and ligaments substitution with superior biomechanical features.  

In nature, the astonishing biomechanical properties of tissues such as bone and ligament depend on 

their hierarchic morphology. Hierarchical structures are assemblages of structural units, organized 

at increasing size levels. Such multilevel architectures are capable of conferring unique properties to 

the whole structure.  

TEM-PLANT project focuses on the development and application of breakthrough processes to 

transform plant-derived hierarchical structures into templates for the exploitation of innovative 

biomedical devices with smart anisotropic performances and advanced biomechanical 

characteristics, designed for bone and ligament substitution.  

Natural bio-structures usually have properties superior to those of analogous synthetically 

manufactured materials with similar phase compositions. The remarkable biomechanical properties 

of bone and ligament tissues depend on their hierarchic structure which is an organized assembly of 

structural units at increasing size levels. In fact, these structures are highly organized from the 

molecular to nano-, micro-, and macro-scales, always in a hierarchical manner, with intricate but 

extremely functional architectures able to constantly adapt to ever changing mechanical needs.  

The TEM-PLANT project primary addresses the nano-biotechnologies area and will push the 

current boundaries of the state-of-the-art in production of hierarchical structured biomaterials. By 

combining biology, chemistry, materials science, nanotechnology and production technologies, new 

and complex plant transformation processes will be investigated to copy smart hierarchical 

structures existing in nature and to develop breakthrough biomaterials that could open the door to a 

whole new generation of biomedical applications for which no effective solution exists to date. 

 


