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Abstract	
  
Articular cartilage has poor intrinsic capacity to heal and defects can cause 
severe pain for the patient. If the healing process is not assisted the damage 
might deteriorate and lead to the onset of osteoarthritis. Autologous chondrocyte 
implantation is a successful method in treating focal cartilage defects, with good 
clinical outcome. Low cellularity of the tissue and low proliferative capacity of 
the chondrocytes are limitations to the treatment. 

The aim of the present thesis was to improve assisted articular cartilage 
healing and to evaluate how an eventual osteoarthritis progression could be 
halted. In particular, we investigated how anabolic chondrogenic processes in 
chondrocytes and chondrocyte derived induced pluripotent stem cells can be 
improved, thereby optimising the use of autologous cells in articular cartilage 
regenerative therapies and methods. Further, we studied if the application of 
plasma-mediated ablation can induce an anabolic response in the chondrocytes. 
Finally, we investigated how GDF5 signalling, a pathway implemented in the 
development of osteoarthritis, affects cartilage homeostasis.  

The results indicated that plasma-mediated ablation induces an anabolic 
response in chondrocytes. ECM production by the chondrocytes was improved 
by optimizing the standard chondrogenic medium through the use of factorial 
design of experiments. We were able to demonstrate that GDF5 can contribute 
to the redifferentiation process, and has potential in inhibiting degenerative 
processes in the cells. Finally, the reprogramming of chondrocytes into induced 
pluripotent stem cells showed that these cells could be useful tools in the 
determination of cell signalling pathways in tissue regeneration and disease. 

In conclusion, the methods investigated in this thesis can be used to improve 
the regenerative capacity of the articular chondrocytes and the thesis sheds 
further light on the intricate problems of healing cartilage.  
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