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Acrtificial Esophagus Stent with Food-propelling Function
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Abstract: Patients with esophageal cancer would become a serious reflux esophagitis without their peristaltic function. We
have been developing an artificial esophageal stent with food-propelling function. We investigated goat’s esophageal
biomechanical characteristic to establish a food-propelling function for an artificial esophageal stent. We made sixteen
ring-shaped samples esophagus extracted and performed stress-strain tests on these samples. Then we caluclated non-linear
viscoelastic model parameter to analyze each stress relaxation characteristic. The results were as follows; a) the proximal
circumferential strength was higher than the distal, and b) the elastic proximal moduli were bigger than the distal.
Therefore the circumferential compliance was small due to tissue structures in proximal portion. The proximal esophageal
muscle layer has richer circumferential muscle layer than distal. Thus, we concluded that the esophagus might represent
anisotropic biomechanical characteristic from proximal to distal. Consequently we could establish efficiency
food-propelling function for artificial esophageal stent based on these design parameters.
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Fig.1 A) An example of a freshly esophagus extracted from a
goat. The black dotted lines represented each segment and
ring-shaped samples along the segmental portion were devided
by the thickness of 1 cm. B) An example of an esophageal
ring-shaped samples. After cutting from segments, we removed

mucosa from each.
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Fig.2 Schematic illustration of the stress-strain test used in the
study. The system was composed of a linear actuator, a load cell
and a recorder. We could measure changes in stress under the
low strain rate.
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Fig. 3 Schematic illustration of a non-linear viscoelastic model
used in the study. The model had two non-linear elastic
modulus and two viscosity modulus. £&=0.5, $=3.0 from the
value in the literature®),
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Fig. 4 Relationships between the stress and time. A) proximal
ring-shaped sample, and B) distal sample.
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Fig. 5 Changes in between the non-linear elastic moduli and
location of each sample. Both parameters ki and k2 were
presented in A) and B), respectively.
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Fig. 6 Changes in the viscosity moduli against location of each
sample. A) showed A1, , and B)showed Az.
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