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 Abstract: Background: The further functionalization of natural existing biomaterials is a very effi-

cient method to introduce additional advanced characteristics on a unique structural composition and 

architecture.  

Objective: As an example, different animal sources, if properly treated, can be used to develop bone 

xenograft active in hard tissues regeneration. In this sense, it is also important to consider that the se-

lected process has to take into consideration the intrinsic variability of the base material itself and pos-

sibly being able to compensate for it.  

Methods: In this work we characterize cancellous bovine bone treated by deposition of polymer and 

collagen and we show that the added components not only lead to a more resistant and more hydro-

philic material, but also reduce the conventional correlation between apparent density and elastic mod-

ulus, which, in general, is a major source of uncertainty and risk in xenografts usage.  

Results: Moreover, though intrinsically reinforcing the material, the deposition process leaves the spe-

cific open-porous structure, that allows cells proliferation and vessels ingrowth, basically unaltered. 

Conclusion: The final material combines in a single piece and at the same time, mechanical resistance, 

homogeneous mechanical response and proper structural characteristics that allow further integration 

within the patient autochthonous tissues. 
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1. INTRODUCTION 

 As recent studies and characterization at nano and micro-

scale of biological complex systems enabled to enlighten and 

understand the mechanism of action of many of them [1], 

novel and elaborated multi-functional materials, mimicking 

[2, 3] or taking inspiration [4] from their natural counterparts  
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started to be properly developed and implied in diverse engi-
neering strategic fields, from surface [5] and structure design 
[6] to tissue regeneration [7-10]. In most biological materials 
the advanced peculiarities are provided by the unique struc-
tural composition, both in terms of chemistry as well as 
physical arrangement, which is, in general, obtained follow-
ing a naturally occurring bottom-up approach [11]. A very 
good example, in this sense, is represented by the biominer-
alization processes leading to complex hierarchical structures 
[12]. It appears evident that replicating or externally guiding 
the development of such a refined solid framework in three 
dimensions, is all but trivial and, most of the time, highly 
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