Supplementary Materials For:
Shear Stress Quantification in Tissue Engineering Bioreactor Heart Valves: A Computational Approach
Grid Independence

The mesh independence study is carried out for the largest GOA corresponding to each valve for a flow of 30
LPM. The figures S1, S2 and S3 summarize the results of consecutive mesh refinement on the 50™" (median) and 99"
percentile WSS for valves 24.6, 18.45 and 12.3 mm respectively. The meshing parameters from the circled data points are
utilized for meshing other GOAs of the corresponding valve size.

We evaluated six meshes ranging from 5x10° to 5.7x10* elements per leaflet (total number of elements ranging
from 1.4 to 7.5 million) for the 24.6 mm diameter valve. The results are considered converged when there is less than 5%
and 10% change in the 50" and 99" percentile WSS respectively. The meshing parameters that met the convergence
criteria resulted in a mesh with 5.3 million total elements (fig. S1). Three meshes were evaluated for the 18.45 mm valve
and less than 3% change in the quantities of interest were observed (fig. S2). Therefore, the parameters from the third
mesh resulting in a total of 5.79 million total elements were selected for all 18.45 mm valve simulations. Seven meshes
ranging from 1.1x10* to 3.4x10* elements per leaflet (total elements ranged from 3.6 to 12 million) are evaluated for the
12.3 mm diameter valve, where each successive mesh resulted in an average of a 20% increase in the number of cells per
leaflet (fig S3). Comparing the 6™ and 7" data points in fig. S3 with the 5% (circled), the change observed in 50"
percentile WSS is -4% and 8.7%, while the change in 99" percentile WSS is -6.5% and 2.4%. These do not meet the
criteria for median WSS of less than 5% but the successive mesh resulted in doubling of the total number of elements as
well as doubling of the simulation computing time from 22 to 44 hours. Thus, practical considerations limited us to
meshing parameters containing 2.3x10* elements per leaflet and a total of 5.9 million elements.
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Figure S1: a) Median (50" percentile), b) 99t percentile WSS are plotted for successive mesh refinement, quantified in
terms of average number of cells per leaflet, for the largest GOA of the 24.6 mm valve. The numbers displayed next to
each data point represents the Y axis value.
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Figure S2: a) Median (50" percentile), b) 99t percentile WSS are plotted for successive mesh refinement, quantified in
terms of average number of cells per leaflet, for the largest GOA of the 18.45 mm valve. The numbers displayed next
to each data point represents the Y axis value.
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Figure S3: a) Median (50" percentile), b) 99" percentile WSS are plotted for successive mesh refinement, quantified in
terms of average number of cells per leaflet, for the largest GOA of the 12.3 mm valve. The numbers displayed next to
each data point represents the Y axis value.
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Table S1: Values of data points in figures 8 & 9. Note that both figures have a common X axis
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