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Abstract

Dental pulp tissue is a vital organ, residing in the hard tissue of the tooth and containing
mixed population of mesenchymal stem cells. Dental pulp stem cells could be used in scaffold
seeded for bone and hard tissue regeneration. However, the large size of scaffold had a lack of
vascular supply. Prostacyclin is a potent angiogenic biomolecule that can increase angiogenesis
and tissue proliferation. Iloprost is an exogenous prostacyclin used in clinical treatment. The
information regarding the roles of iloprost in angiogenesis in dental pulp stem cells is not known.
The application of iloprost in scaffold requires drug delivery system. In this project, we
investigated the efficiency of Poly (lactic-co-glycolic) acid (PLGA) gelatin microspheres as a
delivery system for iloprost as a dental pulp capping material. Further study was also performed
in another source of possible stem cells from oral tissue, periodontal ligament cells. To test the
material under mechanical force of the occlusal forces, the microsphere was delivered into the
exposed pulp cavity of wistar rat. We found that iloprost in microsphere delivery system
increased hard tissue formation in animal model. Iloprost also up-regulated tissue healing and
angiogenesis in periodontal ligament cells. In conclusion, iloprost in PLGA drug delivery system
could be prolonged and increase angiogenesis in animal tooth injury model. PLGA microspheres
could be used for prolonged-iloprost release for clinical application in bone and hard tissue

regeneration.
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