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Mesenchymal stem cells (MSCs) are currently being investigated as a cell source for regen-
erative medicine approaches for the repair of damaged articular cartilage. It is important to 
understand how these cells react to the complex loading environment of a joint in vivo, to use 
them as a source for the cell-based therapy for articular cartilage regeneration. In addition to 
investigate alternative MSC sources, it is also important to study the structure of tissue-engi-
neered constructs and their organization within them. A custom-built bioreactor was used to 
expose human MSCs to a combination of shear and compression loading. The MSCs were 
either evenly distributed throughout fibrin-poly(ester-urethane) scaffolds or asymmetrically 
seeded with a small proportion seeded on the surface of the scaffold. The effect of cell distribu-
tion on the production and deposition of cartilage-like matrix in response to mechanical load 
mimicking in vivo joint loading was then investigated. The results showed that asymmetrical-
ly seeding the scaffold led to markedly improved tissue development based on histologically 
detectable matrix deposition [1]. Consideration of cell location, therefore, is an important aspect 
in the development of regenerative medicine approaches for cartilage repair. This is particular-
ly relevant when considering the natural biomechanical environment of the joint in vivo and 
patient rehabilitation and adapted physical activity protocols.
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