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Mechano-Hybridscaffold for the endochondral ossification of large bone
and bone-cartilage defects
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INTRODUCTION

Collagen scaffolds are well known for their regenerative potential. However, the relatively poor mechanical properties, represent a problem for the
translation into a clinical setting. In this study, we present a novel approach: A Mechano-Hybrid-Scaffold (MHS) that combines a collagen-based
biomaterial with highly aligned channel-like pores with a 3D printed poly(e-caprolactone) (PCL) support structure [1], overcoming contradictory
requirements for mechanical stiffness and scaffold architecture. The collagen scaffolds internal architecture is preserved against cell- and tissue
forces while maintaining the scaffold’s ability for cell recruitment and extracellular matrix alignment.
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the regeneration of large bone defects
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Results

Pore morphology (pore-alignment and pore diameter) was comparable between the
pure collagen scaffold and Mechano-Hybrid-Scaffolds.

Compared to pure collagen scaffolds Mechano-Hybrid-Scaffolds showed an increase In
stiffness by three orders of magnitude (from kPa to MPa-range).

Studies in a critical size bone defect in the rat femur show EO across the entire defect
after 9 weeks.
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Utilization of Results/ Perspective

 Mechano-hybrid-scaffold represents a purely material-based
approach to support the healing of large bone defects using the
EO regeneration pathway

Potential applications are:
« Spinal fusion
« Osteochondral defect

 Long bone defects
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