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Osteoarthritis (OA) remains a major unmet clinical challenge with limited disease-modifying
therapies. Intra-articular delivery provides a localized treatment strategy, but rapid joint
clearance and poor tissue targeting limit its effectiveness. Nanoparticle-based systems offer a
promising solution by enabling sustained retention, controlled release, and improved delivery
efficiency within the joint microenvironment. In this presentation, we report our group’s recent
advances in integrating proteomics-guided disease profiling with rational nanoparticle design
for OA treatment. These include engineered nanoparticles capable of enhanced cartilage
interaction and multi-functional delivery of anti-inflammatory and regenerative agents. In
preclinical OA models, our nanoparticle platforms demonstrate improved joint retention,
reduced inflammation, and cartilage protection compared to conventional treatments. This
work highlights a proteomics-informed nanomedicine strategy for developing next-generation
disease-modifying therapies for osteoarthritis.
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