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Irisin-loaded bioceramic hydrogels for site-specific osteoarthritis treatment

Osteoarthritis (OA) is a progressive degenerative joint disease marked by cartilage
breakdown and poor intrinsic regenerative potential. Recent evidence highlights the
therapeutic promise of irisin, a myokine released during physical activity, for its
chondroprotective and anabolic effects on cartilage tissue. This study presents the
development and in vitro evaluation of a series of injectable hydrogel systems designed for
localized OA therapy. The hydrogels are based on hyaluronic acid methacrylate (HA-Me)
and poly(ethylene glycol) diacrylate (PEGDA), incorporating bioceramics with varying
magnesium-to-zinc (Mg:Zn) ratios to optimize their bioactivity.

Among the formulations tested, the Zn,SiO, (R5) hydrogel demonstrated superior
performance in promoting chondrogenic gene expression and glycosaminoglycan (GAG)
synthesis. Building on these findings, R5 hydrogels were further functionalized with
increasing concentrations of irisin (25, 50, 100, and 150 ng/mL) to assess dose-dependent
effects on cartilage regeneration in vitro. The results revealed a significant enhancement of
cartilage-specific matrix production and cellular viability at an optimal irisin concentration,
underscoring the potential of this combined biomaterial and biologic approach.

This study supports the use of irisin-loaded HA-Me/PEGDA-based hydrogels as a minimally
invasive, regenerative platform for OA treatment, offering a promising strategy to restore
joint function by mitigating cartilage degeneration and stimulating tissue repair.



