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Development of the multi-shell nanohydroxyapatite-collagen scaffold with control
system of releasing growth factor
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Fundamental elements of tissue regeneration include cells, growth factors, and a
scaffold. This study aimed to fabricate a growth factor releasing biodegradable scaffold for tissue
regeneration. We prepared multi-shell calcium phosphate (CaP) nanoparticles functionalised with DNA,
polyethyleneimine (PEIl), protamine, and octa-arginine (R8), and compared their respective transfection
activity and cell viability measures using human mesenchymal stem cells. These experiments demonstrated
that the scaffolds were associated with moderate hMSC cell viability and were capable of releasing the
BMP-2 protein into hMSCs following gene transfection. In particular, the scaffold loaded with
protamine-containing CaP nanoparticles demonstrated the highest cell viability and transfection
eff}gi?gcy in hMSCs; thus, it might be suitable to serve as an efficient growth factor releasing
scaffold.
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