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Abstract Knee osteoarthritis (KOA) is a joint disorder characterized by articular cartilage degeneration,synovial inflam-
mation.subchondral bone remodeling,and pain as its core pathological manifestations. Current therapeutic strategies re-
main limited in their capacity to reverse its degenerative progression. Stem cell-derived exosomes are nanoscale vesicles
that carry bioactive components such as microRNAs (miRNAs) . proteins,and growth factors. By mediating intercellular
communication, they participate in KOA intervention and have emerged as a promising cell-free therapeutic approach. Exo-

somes may exert therapeutic effects on KOA through

multiple mechanisms, including anti-inflammatory activity.
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promotion of cartilage repair,and maintenance of extracellu-
lar matrix homeostasis. This review summarizes the func-
tional differences among exosomes derived from various stem
cell sources and integrates mechanistic evidence from in vitro
cellular experiments and animal models. Its aim is to outline
the foundational research basis and current status of early
clinical translation of exosome-based therapy for KOA,
thereby providing a reference for future clinical trial design,
efficacy evaluation, and standardization research. However,
important challenges remain,including the incomplete under-
standing of the regulatory networks of key functional compo-
nents and the lack of standardized preparation and evaluation
criteria. Future studies should continue to focus on identif-

ying critical bioactive components, elucidating underlying
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mechanisms,and standardizing technologies—to advance both rigorous.standardized research and clinical transformation

of exosome—based therapy for KOA.
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