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Titanium implants surfaces are continuously modified to 
improve biocompatibility and to promote osteointegration. 

Graphene oxide (GO) has been successfully used to ameliorate 
biomaterial performances in terms of implant integration with 
host tissue. The aim of this study is to evaluate dental pulp stem 
cells (DPSCs) cell viability, cytotoxic response and osteogenic 
differentiation capability in the presence of GO-coated titanium 
surfaces. Experimental discs were divided into: standard titanium 
(control), titanium treated with inorganic ions (test), both coated 
with GO (ctrl+GO and test+GO, respectively). Surface analysis 
was realized by atomic force microscopy (AFM), morphological 
analysis by scansion microscopy (SEM), proliferation rate by MTT, 
cytotoxic response by LDH assay, osteoblastic differentiating 
potential by real-time RT-PCR of BMP2, RUNX2, SP7 and Collagen 
I, and by measuring the secretion of PGE2. SEM analysis shows 
extracellular matrix deposition in all samples, in test and test+GO 
more evident after 14 days of culture. MTT analysis shows, 
after 7 and 14 days of culture, a significant viability increase on 
test+GO sample; LDH assay reveals no cytotoxic response in all 
the experimental points. An increase of osteogenic markers, and 

of PGE2 secretion level at later stages, is recorded on test+GO. 
The obtained results evidence that the tested biomaterials 
stimulate cell viability and that they are not cytotoxic. However, 
GO enrichment of the test surface is also capable to better 
and faster induce osteogenic differentiation, thus suggesting 
this biomaterial as a new promising surface to promote bone 
remodeling process improving dental implants integration with 
host tissue.
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