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A consideration to optimize the occlusion strength of roller pumps of cardiopulmonary bypass
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Abstract:
cardiopulmonary bypass.

During cardiovascular surgery, hemolysis is common phenomenon caused by the roller pumps of
Usually, the degree of hemolysis is correlated with the strength of occlusion of roller pumps,
and excessive or incomplete occlusion sometimes promotes this phenomenon.

In the Jpanese Industrial Standards T 1603,

the strength regulation of occlusion is recommended to adjust 5-10 drops/min when 100cm height of standard infusion
system is mounted to the tube of pump, however, the concept of this adjustment is not still unclear. Therefore, it may be
important to reassess the appropriate strength of occlusion of roller pumps through the viewpoint of both biological

physics and mechanical engineering.
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Fig. 1 Setting methods of roller pump occlusion
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Fig. 2 Liquid levels of method ii
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Fig. 3 Descending speed of liquid surface
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Fig. 4 Inner diameter of tube
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Table 1 Estimated volume of regurgitant

Number Descending Inner diameter Estimated
of speed of liquid of tube volume of
facility surface regurgitant
(cm/min) (mm) (mL)
1 0.00 3.0 0.00
2 0.00 3.3 0.00
3 0.10 3.0 0.01
4 1.00 3.0 0.07
5 0.50 6.0 0.14
6 - 3.3 -
7 - 10.0 -
8 - 12.0 -
9 2.54 3.1 0.19
10 2.54 3.3 0.22
11 1.00 6.0 0.28
12 2.54 4.0 0.32
13 1.00 10.0 0.79
14 1.00 10.0 0.79
15 15.00 3.3 1.28
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