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Abstract; Objective To study the effect of geometric parameters of micro-texture on the surface of staples in
gastrointestinal microenvironment on extracellular fluid velocity and wall shear force, so as to provide theoretical
references for promotion of the textured surface of staples on cell adhesion. Methods The micro-texture
structure on the surface of staples was introduced into the bottom surface of flat plate flow chamber. The two-
dimensional (2D ) model of flat plate flow chamber was established by ANSYS fluent and meshed. In
gastrointestinal microenvironment, the extracellular velocity and wall shear force of flat plate flow chamber with
different height, side length and spacing parameters were simulated, and the data were processed and analyzed.
Results The introduction of micro-texture on the surface of staples enhanced the flow velocity in plate flow
chamber, and the appropriate geometric parameters of micro-texture could increase wall shear force at the micro-
ridge of micro-texture. The extracellular fluid velocity in micro-pits was low and vortices would be formed. The
increase in micro-texture height, spacing and the decrease in side length could enhance the intensity of vortices in
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micro-pits. Conclusions

The extracellular fluid velocity and wall shear force can be changed by controlling

parameters of micro-texture, thus promote the adhesion of cells.

Key words: bionic hexagonal prism; anastomotic nail; plate flow chamber; extracellular fluid velocity ; wall shear force
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Fig.1 Microstructure for fingertip structure of tree frog (a) Morphology of tree frog’s sole, (b) Sucker and

polygonal microtexture of finger tip of tree frog, (¢) Polygonal microtexture cross section
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Fig. 2 Establishment of micro texture simulation model at the bottom of flat plate flow chamber (a) Fluid shear

loading device, (b) Geometric model for main body of parallel plate flow chamber, (c¢) Physical model for two-

dimensional texture of flat plate flow chamber, (d) Textural unit
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Fig.3  Mesh independence (a) Mesh generation for two-

dimensional model  of flat plate flow chamber,

(b) Comparison between grid number and average velocity
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Fig.4 Error value analysis
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