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Simulate the hemodynamic environment of umbilical vein to design a device
Yin Zongzhi' Chen Suhua® Ai Jihui® et al
(' Dept of Obstetrics and Gynecology The First Affiliated Hospital of Anhui Medical University
Hefei  230022; *Dept of Obstetrics and Gynecology Tongji Hospital Tongji Medical College
Huazhong University of Science and Technology Wuhan 430030)

Abstract Objective The hemodynamic environment of umbilical vein have the crucial role in fetal growth and
development. A device can simulate the umbilical vein venous pressure and fluid shear stress experiment at the
same time is needed in in vitro study of biological function of umbilical vein. Methods Parallel plate model was
used for structural optimization to simulate the fluid shear stress of umbilical vein. An airtight storage tank was used
to simulate venous pressure. Results Mechanics calculation found that the device could effectively simulate the
fluid shear stress and venous pressure exactly as in the umbilical vein. Conclusion The device can be used to
study the biomechanical characteristics of the umbilical vein endothelial cells in vitro under dynamic environment.
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