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Effect of Blood Coaglulability due to Shear Rate
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Abstract:

In vitro antithrombogenic testing is a useful pre-evaluation for an ex vivo test of a continuous flow pump. In our previous
study, we quantitatively obtained that the increasing shear rate reduced both thrombus formation time and the amount of
thrombus. However, we have not yet make clear the blood coagulation factors which related to reducing the thrombus
formation based on the increasing shear rate. In this paper, we aimed to evaluate the effect of blood coagulability due to
shear rate. Prothrombin time (PT) and activated partially thromboplastin time (APTT) of whole blood and plasma with
different activated clotting time, were measured at different shear rate between 50 and 2,880s™!. As a result, APTT of each
test blood sample were prolonged up to 1,000s!. Therefore, blood coagulability due to shear rate related to intrinsic
clotting system, irrespective of ACT value and /or the presence of red blood cell.
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Fig.1 Observation and cross-section of the shearing
portion of a double-cylinder type rheometer
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Fig.2 PT and APTT with increasing shear rate for whole
blood (ACT400 s, 1,000 s)
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Fig.3 PT and APTT with increasing shear rate for whole
blood (ACT1,000 s, 1,000 s)
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Fig.4 PT and APTT with increasing shear rate for plasma
(ACT1,000 s, 1,000 s)
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Fig.5 Blood coagulation system with shear rate. APTT
was prolonged up to 1,000s-1 of shear rate, irrespective of
the ACT value and/or the presence of red blood cells.
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