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Joint (articular) cartilage is designed to sustain certain level of impact.
However, when a large enough force is applied, the cells in the cartilage
release pro- and anti-inflammatory chemicals that can affect the cell pop-
ulation, the chemical feedback loop, as well as the cartilage itself, causing
lesions. Modeling all these processes requires several components: cellular,
chemical, and mechanical. The cellular component deals with the popula-
tion densities of different cells and their interactions and transitions from
one type into another. These transitions are induced by, and in turn af-
fect, the chemicals which are released as a result of the impact. The first
two components have already been modeled in published papers, using a
nonlinear system of age-structured, parabolic PDEs with a radial spacial
dimension. The next step is modeling the mechanics of the impact as more
than a constant force term, but as a time-dependent effect on the physical
and chemical processes in the cartilage. This requires an additional spacial
dimension for the depth of the cartilage. Increasing the dimensions, be-
sides adjusting the original equations accordingly, requires the addition of
a system of hyperbolic PDEs, to model the effect of the impact using linear
elasticity. The current model develops and solves the system numerically,
and is validated by experimental results.


