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Abstract

Fiber-reinforced hydrogel constructs based
on melt electrowritten scaffolds for
osteochondral tissue engineering
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Due to the limited intrinsic regenerative capacity of chondrocytes, osteochondral defects caused by trauma or ageing often
lead to the rise of osteoarthritis (OA). Articular cartilage plays an important role in load-bearing joints during physical
movements. It can be considered as a composite structure, consisting of a collagen fiber network embedded in a hydrated
proteoglycan matrix [1]. The usage of fiber-reinforced hydrogels mimics the physiological structure of the tissue and
represents a new approach to treat OA. Here, we present an approach that integrates melt electrowritten (MEW) fiber
scaffolds with hydrogels to create fiber-reinforced constructs for osteochondral tissue engineering.

In the present study, alginate-dialdehyde-gelatin (ADA-GEL) formulations were cast around MEW meshes fabricated
from Polycaprolactone (PCL). Two scaffold architectures with rectangular and triangular pore geometries were
investigated. The hydrogels were subsequently stabilized using a dual-crosslinking strategy. The resulting reinforced
hydrogels underwent a comprehensive mechanical characterization, including compressive testing, dynamic-mechanical
analysis, and relaxation assays, and were compared with non-reinforced hydrogels. Preliminary results indicate that MEW
reinforcement substantially enhances the mechanical performance of the hydrogel constructs, suggesting improved
suitability for load-bearing cartilage applications. In summary, our findings highlight the potential of combining
MEW-fabricated scaffolds with tailored hydrogel systems to engineer functional osteochondral constructs.
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