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Nanotechnology to facilitate bone tissue regeneration through polarization of
macrophage phenotype

Riki, Toita
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Osteogenesis of mesenchymal stem cells was activated through increasing
surface hydrophilicity and surface roughness of titanium and PEEK. Increase in hydrophilicity of
biomaterilas reduced inflammatory responses of macrophage, whereas surface roughness did not.
Nanoparticles (NPs) possessing anti-inflammatory activity can be modified on titanium using a
layer-by-layer method. Interestingly, titanium modified with NPs can polarize M1 type macrophage to
M2 type which enhances osteogenesis of MSCs and pre-osteoblasts through growth factors. In animal
experiments, the modified titanium facilitated new bone formation when compared with pristine
titanium. In summary, we can develop new method to increase osseointegration activity of titanium
implant through changing macrophage phenotype.
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