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Abstract : A novel electro-mechanical implantable ventricular assist system is developed as a bridge to transplantation or
recovery for patients with end-stage heart failure. The developed system is composed of an implanted bloed pump, an external
monitoring system which stores data, and a wearable system including a portable external driver and a portable power supply
system. The blood pump is designed to be implanted into the left upper abdominal space and provides blood flow from the left
ventricular apex to the aorta. The pulsatile blood flow is gencrated by a double cylindrical cam. There was no excessive heat
emission from the bleod pump into the temperature-controlled chamber in the heat test and no stagnated flow within the
blood sac by the cbservation in the flow visualization test. Animal experiments were performed using sheep and calves. The
maximum assist flow rate reached 7.85L/min in the animal experiment. The evaluation results showed that the developed
system was feasible for the implantable ventricular assist system. The long-term in vitro durability test and mid-term in vive
experiments are in progress and now the modified next model is under develepment.

Key words © Mechanical circulatory support system, Artificial heart, Implantable ventricular assist device. Heart failure. Bridge
to transplant, Double cylindrical cam
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Table 1. The comparison of specificaticns to competitors LVAS

HeartMate VE Novacor N100 IVAD V3.0 (designzd}
Pump size (mm) @112 X 40 140 X 160 X b0 @110 X 585
Pump weight (g) 808 980 750
Pump volume (cc) 460 500 475
Max. stoke volume {(cc) 83 70 70
Max. pump output {L/min) 10 10 10
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Fig. 6. The blood sac for an animal model (Jeft:
view, right: side view)
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Table 2. The summary of preliminary in vivo experiments
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Center Animal model Survival record Flow rate’ (max) Cause of death Failure
(L/min}
SNUH Calf, M, 70kg 2 davs 3.0~4.0 Thrombo-embolism | Valve-related thrombosis
SNUH Calf, M, 80kg 1 day 40 ~ 6.0 (7.8) Bleeding (accident) Heparin over-dosage
SNUH Calf, M, 72kg 8 davys 2.0 ~ 5.0 (5.5) Bleeding {accident} Cannula disconnection
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