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Top-Down and Bottom-Up Biofabrication of Biomimetic Cartilage
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INTRODUCTION & AIM

Articular cartilage (AC) is a highly specialized, load-bearing tissue whose extracellular matrix (ECM)
composition and zonal organization are essential for its exceptional biomechanical performance. However,
due to its avascular and aneural nature, AC possesses very limited intrinsic repair capacity, making functional
regeneration a longstanding clinical challenge, e.g. for more than 600 million people worldwide suffering
from Osteoarthitis. Although current biomaterials and scaffold-based strategies can reproduce aspects of
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RESULTS & DISCUSSION
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Scaffold design + selection DLP printed Scaffold + dECM + Cells (sMSCs — Day 3)
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Designs Alternating After Every Grooves (AE

Scale bar: 15 mm Optimization

Nin progress

Sample Code AE-0.2-R AE-0.2-T
Offset 0.2 mm 0.2 mm
Trapezmdal

Feature Shape

Advantages Co-extrusion:
v Multi-material, multi-functional scaffold

v Fast printing with lower resolution (needle diameter
of 1.07mm)

Advantages DLP:

- Al v High shape fidelity (xyz resolution: ~50 pum)
- v Mass production possible (<30min printing for 8+ /
Design 7 Scale bar: 15 mm samples)

CONCLUSIONS &

Image 3D
Design

dECM: devitalized Extracellular Matrix; sMSCs: synovial mesenchymal stem/stromal cells (200,000 cells / scaffold)); Scale bars: 500 um
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