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Regeneration of bone tissues in three-dimensional scaffold by controlling of
vascularization
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In the present study, we have fabricated three-dimensional apatite-fiber
scaffold for regeneration of bone tissues. To possess the vascular network supplying cells with
nutrients and oxygen, connective tissue growth factor (CTGF) was loaded on AFS. On the other hand,
to create three-dimensional vascularized bone tissue, co-culture system (osteoblasts and endothelial

cells) was em?oned. As a result, co-culture of osteoblasts and endothelial cells significantly
increased alkaline phosphatase activity and expression of bone-related genes. Furthermore, abundant
microcapillary-like structures were observed. Combination of these cell-based apgroaches and tissue
engineering like three-dimensional scaffolds could provide a novel strategy for bone regeneration.
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Fig. 1 Comparison of ALP activity

between mono-culture and co-culture.
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Fig. 2 CLSM images of HUVECsS in coculture with
human osteoblasts (MG-63)

HUVECs were cocultured with MG-63 on AFS for
21 and 28 days. After culture periods, cells were
stained with Alexa 488 phalloidin and anti-CD31
antibody (red) and observed by CLSM. Bar
indicates 200 um. Asterisks show macro pores
and arrowheads indicate microcapillary-like
structure.
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