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Ion implanted Ti surfaces and human Dental Pulp Stem Cells (hDPSC)
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Titanium is the material of choice for permanent medical implants, due to the

combination of its mechanical properties and biocompatibility. It is also well known

that surface modifications, such as ion implantation, do improve its osseointegration,

by modifying interactions in the implant tissue interface, i.e. absorption of proteins and

recruitment of bone forming cells, differentiation of stem cells towards bone forming

cells, etc. Moreover, human Dental Pulp Stem Cells (hDPSC) are easily accessible

and known to differentiate toward bone forming cells. This work studies the hDPSC

seeding on ion implanted Ti6Al4V surfaces and its effect on hDPSC adhesion,

proliferation and differentiation. In addition, the seeding of commercially shaped

dental implants and the use of such implants in conventional clinical treatment

protocols is studied ex vivo. / Polished and roughened Ti6Al4Vimplants were

subjected to CO ion implantation. Subsequently, hDPSC adhesion, proliferation and

differentiation on ion implanted and control surfaces were studied in vitro. Then,

seeding of dental implants with hDPSC was developed, and resulting surfaces

analyzed by SEM. Finally, hDPSC seeded dental implants were placed and removed

from the femur and tibiae of rabbits ex vivo, following conventional clinical protocols,

and the number of cells, before and after the procedure, was quantified. / Results

showed that different surface features favour hDPSC adhesion and proliferation

(smooth ones) and differentiation (rough ones). SEM images showed that dental

implant shaped geometries can be adequately seeded with hDPSCs. Finally, it was

demonstrated that a conventional clinical protocol for placement of dental implants

can be applied, i.e. there was a significant number of hDPSCs on the implant surface

after the implant bone insertion, being the quantity larger on poor density bone areas,

where the osseointegration happens to be more challenging.
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