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Tissue-Engineered Heart Valve from Three-Dimensional Multilayers of the Cellular
Component Created by Periodic Exposure to Hydrostatic Pressure
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A biological tissue-engineered heart valve (TEHV), which has growth
potential and does not require anticoagulation, has considerable potential to improve the outcome
for children with congenital heart disease. Patch material used in TEHV was fabricated from a
previously reported method in which three-dimensional multilayers of the cellular component were
created by periodic exposure to hydrostatic pressure with repeated cell seeding. Initially,
mesenchymal stem cells from the thymus were planned for repeated cell seeding, however, it was
changed to human umbilical cord cells because of technical issues. Patch material was implanted in
the abdominal aortas of nude rats (n=17). Sixteen rats survived, and implanted patch material
withstood arterial pressure for more than 5 months duration with no aneurysmal formation.
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Three-dimensional multilayers of smooth muscle cells acquire arterial physiology
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