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Evaluations of thrombus formation on the wall in shear blood flows and their predictions
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Abstract: This paper describes visualization of thrombus formation process on wall surface of the tube. The aim is to
investigate the effects of shear stress or shear rate, especially constant shear rate using Couette flows, on the thrombus
formation. In this investigation, by visualization of the thrombus formation in blood plasma flow, it was found that the
flow rate and shear rate has large effects of the thrombus formation rate. The thrombus formation rate in the quette flow
was obtained by special double cylindrical test rig. It was found that higher shear rate makes large thrombus formation rate
by comparing share rate 170 (1/s) and 500 (1/s). It was also found that the profile change suddenly when the shear rate is

high.
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Fig.1 Typical Couette flow and constant shear rate
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(a) Schematic of apparatus
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(b) Detailed observation part

Fig.2 Optical system for observing the thrombus
formation on Couette flow for perpendicular to the flow
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Fig.3 Brightness contour in the gap between rotor
and external cylinder in case of 100 rpm.
(Left side is rotor)
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Fig.4 Brightness profile between the gap in case of 100
rpm (shear rate =170 s-1), Left side is rotor
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Fig.5 Brightness profile between the gap in case of 500
rpm (shear rate =300 s-1), Left side is rotor
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Fig.6 Comparison of thrombus formation rate
between 100 rpm and 500 rpm





