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Quantitative Evaluation of Hemolysis due to Surface Roughness of the Blood-contacting Surface

under Shear Flow Fields; Effect of the Generation of Shear Stress
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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, we have obtained that the increasing hemolysis was related to the increasing shear
stress using a cone-cylinder-cone type rotational shear stressor based on the surface roughness. However we have not yet
measured the increasing shear stress with this stressor due to a problem of its torque sensor sensitivity. In this study, we
used a new double-cylinder type rheometer with a highly sensitive torque sensor. Though hemolysis amount increased with
the increase of the degree of surface roughness, the torque value due to the shear stress increased little. Then the hemolysis
resulting from surface roughness was not only caused by homogeneously increased shear stress but was affected by the

fluid environment around the surface roughness.
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Fig.1 Hemolysis due to inner cylinders with surface
roughnesses ranging from Ra 0.1 pum (without roughened
surface) to 0.8 um applied to an area of 10% of the cylindrical
section, under a laminar shear flow of 3,750s™". The tests were
repeated 10 times (n = 10)Y.
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Fig.2 Observation and Cross-section of the shearing
portion of a new rheometer
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Fig.3 Relationship between shear rate and hemolysis
amount by a new rheometer
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Fig.4 Relationship between exposure time and hemolysis Fig.7 Relationship between surface roughness and hemolysis
amount by a new rheometer amount by a new rheometer
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Fig.5 Observation of surface roughness of inner cylinder of 100 | v=23682x 53312
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Fig.8 Relationship between torque value and hemolysis
amount by a new rheometer
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