‘(d [JAE

Vol. 120, n. 1 (Supplement): 97, 2015

ITALIAN JOURNAL OF ANATOMY AND EMBRYOLOGY

Effects of surface topography on growth and
osteogenic differentiation of human mesenchymal
stem cells

Maria Teresa Conconi', Veronica Macchi?, Andrea Porzionato?, Giovanna Brusatin3, Giovanni
Lucchetta?, Rosa Di Liddo', Enrica Guidi', Pier Paolo Parnigotto#, Raffaele De Caro?

! Department of Pharmaceutical and Pharmacological Sciences, University of Padova, Padova, Italy - 2 Department
of Molecular Medicine, University of Padova, Padova, Italy - 3 Department of Industrial Engineering, University
of Padova, Padova, Italy - * Fondazione per la Biologia e la Medicina della Rigenerazione T.E.S., Tissue
Engineering and Signaling — Onlus, Padova, Italy

The clinical success of an endosseous artificial implant is related to the quality of
its osseointegration with the surrounding living bone. To achieve a stable anchorage,
mesenchymal cells, migrating to the implant surface from the surrounding tissue,
must differentiate towards mature osteoblasts rather than connective tissue cell types.
It is well known that the cell response is affected by the physicochemical parameters
of the biomaterial surface, such as surface energy, surface charges or chemical com-
position. Topography seems to be one of the most crucial physical cues for cells (1).
In particular, interactions between mesenchymal stem cells (MSCs) and surfaces with
specific micro and nano patterns can stimulate MSCs to produce bone mineral in
vitro (2). Herein, stamps reporting different micro and nano features were fabricated
in order to obtain several corresponding replicas in a short time through microinjec-
tion molding. Then, the effects of the substrate topography on human bone marrow-
derived MSC adhesion, proliferation, and osteogenic differentiation were investigat-
ed in the absence of inductive growth factors. Collectively, our data show that both
micro- and nano-structured surfaces possess osteoinductive properties. A relation-
ship between dimensional feature of surface topography and differentiative potential
was noted. On the contrary, cell adhesion and proliferation seemed to be unaffected.
Further in vivo studies will be carried out to confirm the osteoinductive properties of
selected surface geometries.

This work was supported by the Italian Ministry of Health (RF-2009-158187).

References

[1] Lucchetta et al (2015) Effect of Injection Molded Micro-Structured Polystyrene Surfaces on Prolif-
eration of MC3T3-E1 Cells. eXPRESS Polym. Lett. 9:354-361.

[2] Yim et al (2010) Nanotopography-Induced Changes in Focal Adhesions, Cytoskeletal Organization,
and MechanicalProperties of Human Mesenchymal Stem Cells. Biomaterials 31:1299-1306.

Keywords
Osseointegration; Surface topography; Mesenchymal stem cells.

© 2015 Firenze University Press
http://www.fupress.com/ijae



