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Quantitative Evaluation for Blood Coagulation Time and Clotting Ratio under Shear flow Field

Using a Double-Cylinder Type Rheometer
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Abstract: We have developed a simple in vitro antithrombogenic testing method using a mock circulation system as used
in the hemolysis test to evaluate the antithrombogenicity of centrifugal blood pumps. With regard to this method, the
fundamental issue was the absence of the basic knowledge of activating clotting time (ACT) response to shear rate. In this
study, to evaluate the correlation among the shear rate, ACT and blood coagulation time was examined quantitatively with
whole bold using a double-cylinder type rheometer. Evaluation of blood coagulation time was derived from the time until
initial increasing torque and of clotting ratio was done from the ratio of torque difference between before and after clotting
at the gap between the rotating outer cylinder and the stationary inner cylinder. The results suggest that it is suitable to
adjust the ACT from 250 to 300 s, at a shear rate below 2,880 s™' because of coagulation behavior for shear stress.
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Fig.1 Photograph of a rheometer and measurement site
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Fig.2 Torque value with exposure time
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Fig.3 Photograph of a ROTEM® and its measurement site
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Fig.4 Clot firmness with exposure time
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Fig.5 Change of the coagulation time against shear rate
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Fig.6 Change of the clotting ratio against shear rate
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Fig.7 Change of the CT against ACT
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Fig.8 Change of the MCF against ACT
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