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Miniaturization of magnetically suspended motor integrated with blood pump for
pediatric ventricular assist device
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This study investigated miniaturization of 5 degrees of freedom controlled
magnetically levitated motor which has double stator structure for a continuous flow pediatric
ventricular assist device. Impeller dynamics considering a fluid damping and a fluid thrust force
during pump operation was established to determine design specifications of magnetic suspension
force for impeller suspension with a miniaturized maglev motor. The miniaturized maglev motor which

has 20 mm in diameter and 34.6 mm in total height was designed and fabricated based on theoretical
calculation and three-dimensional FEM analysis. The developed motor demonstrated sufficient
suspension force and rotating torque for pump operation for pediatric circulatory support.
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