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Fig.1: Custom biaxial tensile device 
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Fig. 2: Dissected porcine AV leaflet: square-shaped sample with gripping device and speckle pattern (subset 
grid size of 29 px)�
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Fig. 3: Specimen examined under the confocal laser scanning microscope�
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Fig. 4: Averaged thickness of the samples with dispersion for each valve (Valves 1 & 2 are frozen; valves 3 
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Fig. 6: Strain and norm of displacement fields obtained on frozen (left) and fresh (right) samples 
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Fig. 7: Example of tension-strain curves for the (1:1) loading condition for several frozen (left) and fresh 
(right) samples 
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Fig. 9: Interpolated angles (°) on a real scale grid (mm) for the mechanically tested sample 
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Fig. 11: Forces in radial and circumferential directions from experimental (blue) and inverse analysis (red) 
results. Local fiber orientation, measured with confocal microscopy, was fixed and interpolated on each 
element 
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Fig. 12: Forces in radial and circumferential directions from experimental (blue) and inverse analysis (red) 
results. A unique and global orientation angle was identified through inverse analysis, together with the four 
material parameters 
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identification 

(inverse 
analysis)

Finite element model 
with modified HGO 
constitutive equation

Biaxial 
tensile test 

+ DIC

Confocal 
microscopy

Force vs
displacement

Strain fields

�&�R�O�O�D�J�H�Q���I�L�E�H�U�V�¶��
orientation

Good agreement between 
experimental and numerical force-

displacement curves for several 
loading conditions




