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ABSTRACT: Bioactive materials represent an 
important group that is widely employed by 
orthopedic and dental surgeons for bone-
guided regeneration1-5.  Since 1969, the 
concept of bioactivity has been related to a 
specific biological response at the material 
tissue interface, resulting in the formation of a 
bond between the bone and the material by 
forming, e.g., an apatite layer. In bone-guided 
regeneration, bioactive materials enhance 
osteoblast differentiation by promoting a 
strong bone-bonding at the interface with the 
bone defect. Because of this osteoconductive 
ability, bioactive ceramics including 
hydroxyapatite(HA), other calcium 
phosphates, magnesium, bioactive glass, and 
glass-ceramics have extensively been studied 
for orthopedic and dental applications.  
The design of bioactive composite materials 
combining a bioresorbable polymer matrix 
such as semicrystalline poly(L,Llactide) 
(PLLA) with a bioactive ceramic offers the 
unique opportunity to both tailor the physical 
and mechanical properties of resulting 
composites in function of bone to be healed as 
well as the release of the bioactive ions 
provided by the bioceramics during the 
bioresorbability of the polyester matrix7-8.   
The present contribution will highlight the 
elaboration of novel bioresorbable composites 
consisting of bioceramics and PLLA as a 
valuable polymeric candidate in bone-guided 
regeneration using solvent-free methods, i.e. 
extrusion technologies. A first insight will be 
done on bioresorbable composites made of 
pseudowollastonite (psW) in bone-guided 
regeneration in which their bioactivity was 
assessed in function of bioceramic content and 
the use of biocompatible amphiphilic 

surfactant via in vitro and in vitro studies.  The 
second insight will address to the design of an 
efficient scaffold made of bioresorbable 
composites to provide cell anchorage sites, 
mechanical stability, and to serve as a 
structural guidance for bone tissue to grow in 
three dimensions. To achieve this, bioactive 
composites made out of polysaccharide 
(chitosan) coated polyester 
(PLLA)/Hydroxyapatite (HA) was developed.  
In order to overcome the surface adhesion 
incompatibility between the chitosan and the 
PLLA, an atmospheric pressure plasma 
treatment is used. We show that plasma 
treatment is able to graft new functionalities on 
the polyester surface in order to enhance the 
chitosan adhesion and their bioactivity.  
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