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Introduction: Regeneration of osteochondral tissue requires the re-establishment of a gradient owing to the
unique characteristics and healing potential of the chondral and osseous phases. Due to its limited self-healing
capacity, for hyaline cartilage timely mechanical support during the regeneration period is crucial to achieving an
efficient repair.

Methods: We created a biodegradable bilayered scaffold, comprising a chondroitin sulfate (CS) hydrogel to
regenerate cartilaginous tissue and an additively manufactured (AM) porous pure zinc (Zn) scaffold to support
subchondral bone repair.

Results: Our photocured CS hydrogel possesses a compressive strength of 82 kPa. The AM porous Zn scaffold
exhibits a yield strength of 11 MPa and a stiffness of 0.8 GPa, respectively, which are values similar to those
reported for cancellous bone. We demonstrate a favorable cytocompatibility and a facilitation of chondrogenic and
osteogenic differentiation of bone marrow stem cells in vitro. In a porcine model, our scaffold supports
simultaneous bone- and cartilage-like tissue regeneration, resulting in (i) a smoother cartilage surface, (ii)
improved hyaline-like cartilage tissue formation, and (iii) a superior integration into the adjacent host tissue.
Discussion: Our ex vivo data on cytocompatibility and mechanical properties justified a subsequent in vivo trial in
a relevant large animal model.

Significance/Clinical Relevance: Our results strongly suggest that this bilayered scaffold holds significant
potential for clinical application in osteochondral regeneration.
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