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Development of experimental setup to visualize the red blood cell’s

deformation and rheological behavior in high shear flow
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Abstract: It is known that high shear stress within the blood pump would destroy red blood cells(1)-(4), however, no
accomplishment to monitor such a phenomenon has been ever accomplished. The purpose of this study is to develop the
experimental setup, which can be applied into study to visualize the red blood cell’s destruction. We developed the shear
chamber which adopted the counter rotating mechanism, which allow us to monitor a single red blood cell locating within the
middle position at the gap clearance. The preliminary study showed the time limitation to monitor red cell, and maximal
monitoring time resulted for eight seconds. The reason of this limitation was supposed to be generated by looseness of
assembling of the device. And then, the further modification of the experimental setup was performed. After that, we further

evaluated the feasibility of the setup with the measurement of the axis stability using the dial gauge.

As the result, better

stability was shown. The additional visualization study showed the successful possibility to monitor the red cells for longer

time over 30 seconds.
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Fig.2 Schematic diagram of shear chamber
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Fig.3 Cross-sectional view of the shear generator
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Fig.4 Assembled experimental setup
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Fig.6 Experimental system schematic
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Fig.7 Red blood cell’s during shear load experiment
(The left: In no load, The right: Shear stress 24Pa)
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Fig.8 Experimental view to check the corn holder axis
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Measurement depth Average
Z[mm] X[mm] | Y[mm]
Omm 0 0
20mm 0.018 [ 0.018
30mm 0.015 ] 0.032
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Fig.9 Red blood cell’s during a shear load experiment
by using high speed camera (3000fps)
(Shear stress: about 270[Pa])
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