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Abstract:  Articular cartilage has specific characteristics such as avascularity and low cellularity which 

limit capability of self-repair. The outcome of injuries to articular cartilage usually results in the development 
of degenerative changes, ultimately leading to osteoarthritis that afflicts the articular joints of 15% of the US 
population. Tissue engineering offers a promising way to produce functional replacement tissues for 
repairing damaged cartilage. Previous mechanobiology studies of bone marrow derived stem cells (BM-
MSCs) has suggested that dynamic loading can be a potential stimulus to promote cartilage development 
(chondrogenesis) of BM-MSCs. Mechanical loading has also been shown to affect distribution and 
metabolism of nutrients within the cartilaginous tissue.  Based on these findings, a novel bioreactor system 
could be developed to study the biological responses of engineered tissue to physical and biochemical 
signals which are analyzed online, and subsequently provide the optimal environment for developing 
functional replacement tissues by feed-back controlling these signals. The presentation will describe a 
novel strategy for cartilage tissue engineering using bioreactor technology. Finally, a recent study of stem 
cells derived from human periodontal ligament will be also presented.  
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