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Almost all craniofacial 
structures, such as bone, 
cranial and facial sutures, 
cartilage, ligaments and teeth, 
are derived from mesenchymal 
cells of neural crest origin and 
adult mesenchymal stromal / 
stem cells (MSCs) have been 
isolated from most of the post-
natal tissues, including 
several craniofacial tissues. 
MSCs have a well 
characterized potential to 
differentiate toward all cellular 
lineages that constitute adult 
mesenchymal and connective 
tissues. Particularly, dental 
pulp tissue is an interesting 
source of MSCs to be used in 
tissue bioengineering studies 
due to their 
multidifferentiation potential, 
noninvasive and efficient 
process of isolation, 
immunossupressive activity 
and similarity to bone cells.  
 
  The combination of stem 
cells with biomaterials for cell-
based therapies, where cells 
and materials are previously 
associated, is a promising 
strategy to deliver cells to 
guide the process of tissue 
regeneration, optimizing 
parameters such as 
osteoconduction, 
osteoinduction and 

osteogenesis. Calcium 
phosphates are a family of 
osteoconductive and bioactive 
materials with enhanced bone 
binding properties and 
biomaterials aiming to 
substitute bone are usually 
designed with calcium 
phosphate compounds due to 
its similarity to the bone 
mineral phase, their capability 
to modulate the in vivo  
resorption by changing the 
calcium to phosphate ratio, 
and by the possibility to 
produce a porous 
microstructural design. Hence, 
a novel approach to optimize 
mesenchymal stem cells 
association with the bioinert 
surface of intraosseous 
implants is to use a 
nanometric calcium phosphate 
coating, which play an 
important role in the adhesion 
and attachment of 
mesenchymal cells to its 
surface, as well as in their 
viability.  
  In this talk I will present data 
pertaining the development of 
a calcium phosphate coating 
over titanium implant surfaces 
as well as its association with 
stem cells from human 
exfoliated deciduous teeth for 
dental and medical 
applications.  


