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20 years ago, we designed injectable bioactive 

suspensions in water of calcium phosphate 

ceramics for bone and periodontal regenerations 
1,2,3. Because of leakage of these suspensions, we 

focused on injectable hydrogels before to set in 

situ by chemical crosslinking to form 3D 

scaffold4,5. We set up a platform to develop a 

series of innovative hydrogels for bone, cartilages 

and periodontal tissue regeneration. We based our 

strategy on polysaccharides macromolecules 

because they are renewable materials, that 

originate from biological sources and generally are 

biocompatible, non-toxic and biodegradable. We 

developed a family of silated macromolecules able 

to react forming biocompatible hydrogels6. The 

silated polymers are self-setting hydrogels able to 

covalently crosslink under pH variation, without 

addition of toxic crosslinking agent. All these 

macromolecules could be combined in 

multicomponent hydrogels, representing a strategy 

for improving mechanical properties of 

biomaterials or to tailor particular properties to 

meet specific needs. The principal drawback of 

theses hydrogels are the absence of interactions 

with cells. For cartilage and IVD regenerations it 

is not a big issue but for other tissue regeneration 

we need cell attachment for cell differentiation 

towards different lineages. 

For mineral scaffolding, we realized composites of 

calcium phosphates particles or cements with 

hydrogel, increasing the ductility and creating 

macroporous scaffold to propose foam bone 

cements well adapted to bone biomaterials and 

Bone tissue engineering.  

Perspectives are 3D printing and bio printing 

techniques. We will use our hydrogels platform to 

prepare tunable (bio)inks in skeletal medicine.    

 

Fig1: Synchroton 3D image of bone ingrowth in 

Injectable Bone substitute (from ref. 2) 
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