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Hemocompatibility of a Centrifugal Pump for a Portable Hemofiltration System
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Abstract: A small centrifugal pump has been developed for a portable hemofiltration system. Regarding the newly developed
centrifugal pumps whose impeller diameter is 30 mm, DP2 (3.4 mm in inlet/outlet diameter) and DP3 (3.4 mm). Hemolysis tests were
conducted at a pressure of 30 mmHg and flow rate of 50 mL/min for both systems. The densities of plasma free hemoglobin were
found to be 0.2x (DP2), 0.8x (DP3A), 0.05x (DP3B) of that of a commercial centrifugal pump, at 200mmHg and 4 L/min condition.
The high hemolysis value in DP3A was thought to be caused by wear of a female pivot from a microscopic observation. It was much
improved in the test of DP3B. In vitro anti-thrombogenicity tests were also conducted and found almost no thrombus except around a

pivot bearing.
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Fig.1 DP2 (Left) and DP3 (Right)
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Fig.2 Upper casing cross section
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Fig.3 Impeller front view and cross section (Common)
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Fig.4 Schema of hemolysis test
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Fig . 5 Schema of in vitro antithrombogenic test
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Table .1 HR value
HR (g/h)
DP2 B fE | 0.061
DP3 i Al 0.168
DP3 i B| 0.013

HR (g/h)
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BPX-80(3)
BPX-80(4)
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Fig. 6 HR comparison
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Fig. 7 Rotational wear of female pivot (WHMPE)
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Fig. 8 Thrombus surrounding pivot bearing
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