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THE EFFECT OF EXTENSIONAL STRESS ON RED BLOOD
CELL HEMOLYSIS
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Abstract - In this study, we created a strong
extensional stress flow field with the sharp
contraction of a short capillary. The flow field
generated at the entrance of the capillary was
calculated with CFD to determine the stress values,
which was followed by hemolysis experiments with
porcine red blood cells to determine the effects of
extensional stress on hemolysis. Our results were
consistent with prior studies in that the extensional
stress was the primary mechanical force involved in
hemolysis with a threshold value of 1000 Pa.
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Average
Viscosity | velocity at | Maximum| Maximum | Maximum IH (%)
(cP) contraction| 7 (Pa) zr (Pa) 7; (Pa)
tube (m/s)
4 788 523 598 0.2£0.1
6 1293 843 952 1.810.2
8 1824 1176 1240 4.2%0.6
17 10 2272 1484 1509 9.510.3
12 2805 1856 1840 17.4%0.6
14 3225 2125 2098 25.9t1.4
16 3765 2495 2402 31.9£3.0
3 931 578 774 0.3£0.2
4 1319 827 1052 0.9%0.3
5 1732 1111 1326 22103
31 6 2161 1413 1660 7.7£0.8
8 3052 2027 2249 23.910.8
10 3823 2512 2832 41.710.6
12 4783 3098 3489 53.8%4.5




