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« Once the dimensions, material properties, and mesh size were determined, FEBio was used Table 2: Dimensions of Model
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valuation | | 3 height (mm) 1.4 Figure 6: « The maximum strain energy density was experienced at the peak of the undulation of the calcified cartilage for both the healthy and OA group. This
* After the generalized and subject specific models were generated, a Example of an suggests that the CC is able to absorb the more energy from the 4 MPa compressional load without permanently deforming, which means it is more
compression test was performed at 4 MPa on all models and the stress and undulation resilient than the SB, and it has the ability to spring back to it’s original shape after a load is applied

strain colormap’s were outputted, showing how the compressional load was
distributed in each model 4 MPa Load
« The 4 MPa compressional load was applied to top surface of model, the
magnitude was determined was chosen based on physiological loading
experienced in the knee when walking [7]
« A confined compression test was performed, where the top and bottom of

« The maximum shear stress is experienced in the undulations of the subchondral bone for both healthy and OA groups, suggesting that the SB
experiences higher stresses than the CC from the 4MPa load. This means that the SB is experiencing more stress per unit of area, and suggests that the
SB is most prone to failure if excessive load is applied

« The stress distribution across the interface of the subchondral bone periodically follows the shape of the undulations for both the healthy and OA
groups. This suggests that the shape and size of the undulation correlates to the magnitude of the stresses experienced in the region

« By analyzing the undulation size and shape, we can conduct critical area analysis to identify the regions that are most vulnerable to failure once a load

the model were fixed in all directions and all sides were fixed in direction of VA is applied
they are perpendicular to (Fig. 4) ‘ | - Identifying areas that are most prone to failure allows us to engineer cartilage that is capable of withstanding the compressional loads that are applied
* After the stress and strain colormaps were generated, the node IDs (Fig 5), their X Figure 4: Model of  Figure 5: Node IDs at the interface throughout everyday activity
associated stress values, and the x, y, z positions were extracted from FEBio compression st used for Stress graphs - Further analysis of how fatigue loading affects the stress and strain distributions, along with the rate of deformation on the SB and CC interface, should
and imported into Excel to conduct further analysis on the stress distribution be conducted
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