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Abstract. Osteochondral defects are focal areas of damage involving articular cartilage and 
sub-chondral bone. Tissue engineering scaffolds are used to improve the organism regenera-
tion ability for this kind of injury, serving as biocompatible structures for cell viability and 
differentiation. Since biomechanical cues such as substrate stiffness, loading conditions and 
fluid permeation are fundamental for successful tissue repair, understanding how these features 
vary in the scaffold is of primary importance. Here we present a mathematical model based on 
porous media mechanics for the analysis of a tissue engineering scaffold. We consider a three-
layered scaffold mimicking a complete osteochondral tissue and vary the mechanical properties 
of the intermediate layer over a physiological range. Our results show that the interstitial fluid 
pressure and the vertical component of the solid effective stress depend significantly on the 
stiffness and permeability of the intermediate layer under mechanical loading. By properly tun-
ing these material properties, regimes of slow or fast temporal variations of mechanical stress 
can be obtained in the scaffold layer of interest. 


