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Figure 6: Material parameter values for mitral leaflet tissue identified for different prestrain levels.

Table 1 summarizes the identified parameter sets for Green Lagrange prestrains Ep = [λp2 − 1]/2 varying from 0%
to 100% corresponding to a membrane prestretch of λp varying from 1.000 to 1.732. All associated error values are
smaller than 1mm, which lies within the range of the expected experimental measuring error. Variation between error
values is minimal with approximately 6% difference between the maximal and minimal values. All three material
parameters decrease monotonically with increasing levels of prestrain. While the isotropic and anisotropic parameters
c1 and c2 decrease by approximately two orders of magnitude, the stiffness parameter c0 decreases by four orders of
magnitude. Parameter c2 associated with the anisotropic invariant I4 is consistently larger than parameter c1 associated
with the isotropic invariant I1. The ratio between c2 and c1 increases with prestrain from a ratio of approximately 1.2
at 0% prestrain to a ratio of 7.5 at 100% prestrain.
Figure 6 illustrates the prestrain dependence of the three model parameters. For illustration purposes, we fitted an
exponential function to the discrete parameter values. All three parameters, c0, c1, and c2, display a sharp exponential
decay. Their initial rapid decrease flattens out at higher prestrain levels. The graphs confirm that parameter c2 associ-
ated with the anisotropic invariant I4 is consistently larger than parameter c1 associated with the isotropic invariant I1,
which displays a faster exponential decay.
Figure 7 visualizes the three configurations of the thin membrane for prestrain levels varying from 0% to 100%. All
leaflets are color-coded for the maximum principal elastic Green Lagrange strain and are drawn to scale. The first col-
umn contains the leaflets in the unloaded ex vivo configuration Be, before we apply prestrain. Elastic Green Lagrange
strains are zero across all the leaflets. With increasing levels of prestrain, the leaflet size in the first column decreases
as we isotropically scale down the leaflet dimensions. The second column contains the leaflets in the unloaded in vivo
configuration B0, after we applied the corresponding prestrain level. Elastic Green Lagrange strains in the second col-
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