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Hemolytic Characteristics of Bovine Blood under Shear Filed using a New Shear Stressor
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Abstract: It is important to clarify the relationship between the hemolysis and degree of surface roughness under blood shear
fields. From our previous study using a rotational shear stressor, we have obtained that the increasing hemolysis was related to the
increasing shear stress due to the surface roughness. However we have not yet measured the increasing shear stress amount with
the stressor due to a problem of its torque sensor sensitivity. In this study, we used a new type rheometer with a highly sensitive
torque sensor, and 3-time higher viscous test blood, simulating the increasing shear stress generation related to the roughness. As a
result, though torque value between native and viscous test blood was the almost same, higher torque was obtained for the viscous
test blood, Therefore, we consider that this rheometer can measure the torque value due to the surface roughness, which cause

hemolysis under shear fields.
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Fig.2 Free hemoglobin concentration before and

after shearing with viscous bovine blood. Each test

was repeated 4 times.
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Fig.3 Free hemoglobin concentration before and
after shearing with native bovine blood. Each test

was repeated 4 times.
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Fig.4 Free hemoglobin concentration after shearing

with viscous/native bovine blood. Each test was

repeated 4 times.
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Fig.5 Torque
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Fig.6 Discussion for the deformation of a red blood
cell under the different shear stress but under same

shear rate.
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