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Numerical computation on the scaffolds models with regular square
holes using nonlinear fluid-solid-coupling approaches

ZHAI Ya-bin, CUI Yu-hong, LI Wen-jiao ( Department of Mechanics, Tianjin University, Tianjin
300072, China)

Abstract;: Objective The influencing parameters of solid and fluid computing fields for the scaffolds models with
regular square holes were discussed by nonlinear fluid-solid-coupling approaches. The numerical computational
results of which the models were regarded as both rigid body and non-linear elasticity were compared as well.
Method One direct fluid-solid-coupling approach and two indirect fluid-solid-coupling approaches were adopted,
and the calculating reliability of three kinds of fluid-solid coupling methods was verified. Results The solid-fluid-
coupling computational results are obtained in light of 12 kinds of scaffolds models which are constructed by 3
groups of square side length(50, 100 and 150 ym) and 4 groups of porosity (61% , 65% , 77% and 84% ). The
field parameters of those solid models including stress, strain and displacement and those fluid models including
static pressure, velocity, wall shear stress and strain rate are achieved and compared. Conclusion There ap-
pear some difference between the results of porous scaffold models as a rigid body and as non-linear elasticity.
The different porosity with the same pore radius or the different pore radius with the same porosity would affect the
field parameters of solid models and fluid models in varying degrees.

Key words : Numerical computation; Fluid-soild-coupling method; Scaffolds; Nonlinear; Porosity; Stress
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Fig.1 The computing model of the scaffolds with regular square holes.
figure of the model with only one hole, (¢) the fluid model of 1/4 symmetric figure, (d) the solid model of 1/4 symmetric figure
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Fig.3 The stress distributions of the calculating solid model (a) x-directional stress distribution, (b) y-directional stress distribution, (¢)
z-directional stress distribution, (d) xy-directional stress distribution, (e) yz-directional stress distribution, (f) xz-directional stress distri-
bution( unit; Pa)
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Fig.4 The stress distributions of the calculating fluid model (a) static pressure distribution(unit: Pa), (b) velocity distribution(unit; m
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Study on the three-dimensional chitosan-decellularised-derma
scaffolds for bone tissue engineering

ZHANG Yan, LI Rui-xin, ZHANG Xi-zheng, GUO Yong( Institute of Medical Equipment, Acade-
my of Military Medical Science, Tianjin, 300161, China)

Abstract. Objective To observe the adhesion of MC3T3-El osteoblastic progenitor cells to the three-dimensional
chitosan-decellularised-derma scaffolds, and evaluate the cytocompatibility of the scaffolds. Method The three-
dimensional chitosan-decellularised-derma scaffolds were prepared by the freeze-drying method, the porosity,
density and water absorption of which were measured. The microscopic morphology of the composite scaffolds
was analyzed by the scanning electron microscopy (SEM). The MC3T3-E1 cells cultivated in vitro were seeded
onto the composite scaffolds, and then co-cultured for 2, 3, 4 and 5 hours. At each time point, three specimens
from each matrix were taken to determine the cell-adhesion rate and the best time of the cell-adhesion. The cells
were seeded onto the composite scaffolds, and then co-cultured for 1, 3, 5, 7, 9, 11 and 13 days. The MC3T3-
E1 cells inside were evaluated with MTS test. The cell morphology was observed by the histological staining. The
compression tests were performed using a Universal Testing Machine, at room temperature, as compared with
no-cell-scaffolds. Results The three-dimensional chitosan-decellularised-derma scaffolds have high interval po-
rosity with the porosity (92.8% ), the density (0.09796 g/ml) and the water absorption (2169 £100)%. The cy-
tocompatibility test shows that the seeded MC3T3-E1 cells can adhere to the scaffolds and proliferate. Conclu-
sions The three-dimensional chitosan-decellularised-derma scaffolds have high interval porosity with the well-
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distributed diameter. The MC3T3-E1 cells are easy to adhere the scaffolds and proliferate which shows that the

scaffolds have a good cytocompatibility.
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