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A Study on the Location of Supporting Members in Monoleaflet
Polymer Valve to Minimize Stress and Deformation

Seong Wook Lee’, Jac Joon Shim', Dong Seop Han', Geun Jo Han® and Tae Hyung Kim"™

ABSTRACT

A monoleaflet polymer artificial heart valve showed the remarkable improvement in pressure drop compared
with other types of artificial valve. So, in this study we designed a monoleaflet polymer artificial valve with two
supporting members to minimize the deformation and bending stress of the valve with respect to the variation of

the gap between two supporting members using nonlinear contact analysis. The marginal valve thickness was also
predicted in accordance with the relationship between the thickness and horizontal displacement in order to
prevent the dislocation of the valve tip from the frame wall.
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Fig.1 Shape of monoleaflet polyurethane heart valve
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Fig. 2 Meshed shape of monoleaflet polyurethane
heart valve with two supporting members
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Table 1 The width of three regions in each model

Division 1 2 3 4 5 6
A (um) | 4.7 5.0 53 5.6 5.9 6.2
B (mm) | 6.6 6.0 54 4.8 4.2 3.6
C (mm) | 47 5.0 53 5.6 5.9 6.2
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Fig. 3 The shape and width of three regions
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Table 2 Mechanical properties of each material

Division Valve Frame
Material Name Pellethane 2355 Isoplast 301
Tensile Strength (MPa) 31 62.1
Elastic Modulus (GPa) 0.00534 2.14
Elongation at break (%) 630 140
Hardness 94 (Shore A) | 123 (Rockwell R)
Poisson's Ratio 0.49 0.49
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Fig. 4 Vertical displacement distribution of each
model with respect to the location of
supporting members
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Fig. 6 Bending stress displacement of each model
with respect to the location of supporting
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Fig. 7 The maximum vertical displacement in three
regions with respect to the width of each
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model with respect to the variation of valve
thickness
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