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Can alendronate-eluting biphasic calcium phosphate (BCP) scaffolds stimulate osteogenic differentiation?
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Introduction: This study was to investigate whether ALN/BCP scaffolds can effectively improve in-vitro osteoblast activity, osteogenic
differentiation and to demonstrate whether ALN/BCP scaffolds have great potential for bone regeneration.

Methods & Materials: We developed ALN-eluting BCP (ALN/BCP) scaffolds as local delivery system for improving bone formation.
Since ALN has a high binding affinity to the bone mineral hydroxyapatite (HAp), we fabricated ALN/BCP scaffolds by simply mixing
BCP scaffolds with ALN. The coating of ALN on BCP scaffolds was confirmed by Scanning Electron Microscopy (FE-SEM), Energy-
Dispersive X-ray Spectroscopy (EDS), and Attenuated Total Reflectance-Fourier Transform Infrared Spectroscopy (ATR-FTIR).

Results: An in-vitro release study showed that release of ALN from ALN-eluting BCP scaffolds was sustained for up to 28 days. In-
vitro results revealed that MG-63 cells grown on ALN-eluting BCP scaffolds exhibited increased ALP activity and calcium deposition
and upregulated gene expression of Runx2, ALP, OCN, and OPN compared with the BCP scaffold alone.

Conclusion: This study suggests that ALN-eluting BCP scaffolds have the potential to effectively stimulate osteogenic differentiation.
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