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Osteoarthritis (OA) is a chronic joint disease that damages the joint cartilage and surrounding 

tissue. Typical symptoms are pain, joint stiffness and loss of function. Physical activity not only 

contributes to well-being and increased quality of life, but also plays an essential role in the 

prevention of diseases. Many studies on the mechanical stimulation of cartilage cells and 

tissues are concerned with the question of how mechanical signals influence gene expression.  

 

In general, we distinguish between three different types of mechanical stress: tension, 

compression and shear stress. One device for applying tension is the Flexcell® System 

(FX5K), which allows the cells to be exposed to cyclic or static tensile stresses. Special 

BioFlex® culture plates with a flexible membrane are used and different forms of mechanical 

stimulation (sinus, triangle, square or a typical heart waveform) can be applied (frequency and 

amplitude are variable). The BioFlex® plates are available with different coatings (Collagen 

Type I or Type IV, ProNectin, Laminin) in two-dimensional cell cultures or special plates for tri-

dimensional (3D) applications. The choice of the appropriate plates depends on the cell type 

and the respective research question. Additional equipment for the FX5K® tension system 

allows the application of shear-stress, co-cultures (Transwell® holder), uni-axial stimulation 

(Uni-Flex® culture plates), and 3D cultures (Tissue Train®).  

 

Depending on the question, the choice of stimulation protocol is of great importance. In the 

case of OA, strong mechanical stress on the OA chondrocytes causes a decrease in the 

expression of anabolic genes and increased cartilage degeneration. A moderat mechanical 

stimulation and a physiological movement pattern increases the expression of collagen 

(Col2A), aggregan and extracellular matrix components significantly and effects increased 

cartilage regeneration. 

 

 

 


