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We prepared extracellular vesicles from the media culturing stem cells under
conditions that mimic a harsh environment and analyzed their functions and applications in disease
models. The culture conditions were set based on oxygen tension, nutrients, pH, mechanical stress,
and other factors. The effects of extracellular vesicles or their contained factors included the
induction of endogenous stem cells/progenitor cells and the promotion of bone formation in a
distraction osteogenesis model. Additionally, in models of osteoporosis, femoral head necrosis, and
osteoarthritis, it was shown that cellular senescence was suppressed, leading to both quantitative
and qualitative improvements.
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