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Abstract
Autologous bone grafts are still considered to be the gold standard for critical size bone defects treatment due to their osteoconductive, osteoinductive and osteogenetic properties. However autograft procedures have several disadvantages such as e.g. a limited amount of available bone and an associated morbidity. On the other hand, mesenchymal stem cells are already used in transplantation for various regenerative approaches and show the potential of healing mechanisms. Although (differentiated) stem cells combined with a tailored biomaterial might therefore be a reasonable good approach, several hurdles still have to be overcome to provide adequate results in the future. While mesenchymal stem cells (MSCs) can presumably restore the osteogenetic and osteoinductive properties in bone grafts, they never differentiate altogether fully in vitro. Is has therefore been suggested that those which do not differentiate, might be already committed towards another lineage of differentiation.
We have shown recently that adult stem cells derived from dental follicles are pre-committed towards the osteogenic lineage. However, the availability of these cells derived from wisdom teeth is restricted to very young donors. Therefore we focused on mesenchymal stem cells from various body parts and induced pluripotent stem cells (iPSC) cells and compared their suitability during differentiation into several lineages with emphasis on osteogenesis and angiogenesis. In addition the osteogenic and angiogenic capacity of these cells was enhanced using specific artificial ligands for purinergic receptors to further optimize the result for an improved and safer potential bone graft using scaffolds and adult stem cells in future tissue engineering.
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Figure 1: Suggested model for a bone graft using artificial ligands for purinergic receptors.
A successive combination of bone and vessel-specific enhancing P2 receptor ligands for the future
treatment of critical size bone defectsis depicted.




