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Development of a three dimensional scaffold with micropatterned structure for
vascularized large bone regeneration
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Angiogenesis is supposed to play an important role in the reconstruction of
large bone defects. Here, we prepared dexamethasone-loaded calcium phosphate nanoparticles/collagen
composite scaffolds with different types of concave microgrooves for simultaneous promotion of
angiogenesis and osteogenesis. The microgrooves were designed to guide the assembly of HUVECs into
well-aligned structures, leading to the rapid formation of new blood vessels. The scaffolds were
co-cultured with HUVECs and hMSCs, and then subcutaneously implanted in mice. The result showed that

more blood vessels and newly formed bone were observed in the microgrooved composite scaffolds than
in the scaffold without microgrooves. The concave width of 290+ 21 p m and the convex ridge width
of 352+ 23 p m had the highest promotive effect on angiogenesis and osteogenesis of all the tested
conditions. The microgrooved composite scaffolds will be useful for the repair of large bone

defects.
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