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Study on flow path of a catheter-based intravascular rotary blood pump for assisting selective renal

blood circulation applying computational fluid dynamics analysis
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Abstract: We are developing a catheter-based intravascular rotary blood pump for assisting selective renal blood
circulation (Renal-RBP). This time, we investigated the flow path of the Renal-RBP using the computational fluid
dynamics (CFD) analysis in order to improve the pump performance of the Renal-RBP. The Renal-RBP consists of an
impeller, a pump casing, a brushless direct current motor and a catheter. The Renal-RBP is positioned in the abdominal
aorta near the renal artery and it perfuses blood to both kidneys. Therefore, the Renal -RBP has two outlet ports against one
inlet port. The influence on the pump performance of the outflow width of the pump casing was investigated using CFD
analysis. The results of CFD analysis, it was showed that the outflow width of pump casing has large influence on pressure
head. The suitable outflow width of pump casing contributes to improve the pump performance of the Renal-RBP.
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Table 1  Analysis and boundary conditions

Analysis Steady state
Turbulence model k-& Reynolds number
Rotational speed 30,000 rpm

Wall surface condition Nonslip

Inlet flow rate 1 L/min

Outlet flow condition Pressure 0 mmHg

479

Fluid type Newtonian fluid
Viscosity 0.0033 Pa-s
Density 1060 kg/m?®
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Fig. 3 Analysis results
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