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Biomechanical Properties of 3D Printed TPU/PCL Blends for Esophageal Stents in the Esophagus
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Abstract : The mechanical properties between 3D printed thermoplastic polyurethane (TPU)/Poly- & -caprolactone (PCL)
blended esophageal stents with different component ratios and esophageal model were investigated by static and dynamic finite
element numerical simulations and in vitro mechanical tests to predict the biomechanical characteristics of the esophagus after stent
implantation. The finite element simulations of stent implantation release, swallowing contraction and dynamic migration process
were established by Abaqus, combined with mechanical tests to quantify, compare and analyze the contraction rate, migration resis-
tance and wall stress of the esophageal model. The results show that the stent has good mechanical properties and can maintain
normal shape without large deformation under swallowing pressure, and can alleviate patient discomfort by exerting less equivalent
stress on the esophagus than commercial esophageal stents. The finite element simulation results are in good agreement with the
experimental results. The biomechanical properties of stents can be rapidly simulated by using finite element method combined with
3D printing technology, which can be fed back to the design of stents and optimize the manufacturing parameters of 3D printing
polymer stents. The finite element simulation of the real biomechanical environment can reflect the therapeutic effect of stent implan-
tation more intuitively and provide scientific suggestions for stent design and clinical selection.

Keywords : finite element method ; 3D printing ; polymer esophageal stent ; biomechanics
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