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Tissue regeneration based on modulation of macrophage phenotypes
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Macrophages (Mf) play a central role in restoring tissue homeostasis by
controlling inflammation and tissue repair. They are broadly divided into M1 and M2types. Following
tissue injury, circulating monocytes are quickly recruited to the injury and differentiate into M1
type MF, which produce pro-inflammatory mediators and ROS to kill invading pathogens. These M1 Mf
then polarize into M2 MF, which mediate inflammation resolution and tissue repair by producing
anti-inflammatory cytokines and growth factors. We demonstrate that nanoparticles-mediated M1-to-M2
polarization has beneficial effects on tissue repair. This is the first report of a simple, safe
nanomedicine-induced M2-like Mf polarization that promotes the tissue repair of subcutaneous tissue
and bone in youn% and middle-aged mice, suggesting that dysfunctional macrophages are a potential
clinical target for overcoming impaired tissue repair in elderly individuals.
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