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Study on microfluidic flow field inside tissue engineering
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Abstract

Tissue engineering scaffolds, as carriers of cultured tissues, can provide various microenvironments for tissues
and are the key to determining the success of tissue culture. Aiming at the requirements of micro-fluid flow field in
the internal culture of bone tissue engineering, four kinds of bone tissue engineering three-dimensional porous scaf-
folds including bionic structure and spiral structure are designed. The mathematical model of the internal flow field
of the bone scaffold is established hased on the Navier-Stokes equation. The flow of nutrient solution and bone cell
flow in the bone tissue engineering scaffold are numerically simulated by ANSYS Fluent, and the pressure of the
flow field of the four bone tissue engineering scaffolds is obtained , and the pressure distribution cloud map, velocity
distribution cloud map and shear stress variation curve of the four bone tissue engineering scaffold flow fields are ob-
tained. The results show that the flow velocity of the main pipeline of the bionic structural bone scaffold is very dif-
ferent from that of the Haversian canal and the Volkmann’s canal, and the fluid velocity distribution of the spiral
structure scaffold is even. The shear stress distribution of the wall fluid is analyzed, and the fluid shear stress of the
wall of the bionic structure is larger and the distribution is not uniform, while the shear stress of the spiral structure
is smaller, but the distribution is even. By adjusting the boundary conditions and optimizing the internal structure,
the fluid pressure and flow rate are more uniform, and the fluid shear stress reaches between 0.2 and 0.3 Pa,
which satisfies the needs of human tissue growth. This will provide some guidance for the design of bone tissue en-
gineering scaffolds. The conclusions of this work provide some guidance for the design and application of bone tis-
sue engineering scaffolds.

Key words: tissue engineering scaffolds, flow field, microflow, fluid shear stress
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