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Left Ventricular Assist Device with Counterpulsation and Ventricular Systolic Support---NCKU-LVAD
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Ventricular assist device; in vivo study; Heart failure
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Mechanical circulatory support (MCS) including left ventricular assist device (LVVAD) is a viable therapy for severe end-stage heart
disease. Today, most obstacles to long-term MCS therapy have been overcome, and a number of clnical trials such as REMATCH
(Randomized Evaluation of Mechanical Assistance for the Treatment of Congestive Heart Failure) study have shown a definitely
positive benefit in terms of survival and improved quality of life. MCS should therefore no longer be considered as simply a temporary
bridge to other therapies, but also a destination therapy whose potential could continue to expand through the development of newer
devices. NCKU-LVAD designed by the Heart Science Research Center of the National Cheng Kung University (NCKU) is such an
innovative device that proposes several unique designs. A single inflow ~outflow conduit connected only to the ascending aorta should
avoid iatrogenic trauma to LV apex, LV collapse and fluid dynamic-induced aortic regurgitation which are common in other LVADs. A
three-way titanium-made conduit manifold leading the direction of blood flow could reduce LV afterload, maintain coronary perfusion
and prevent thrombus formation. A pulsatile-type electrohydraulicactuator could provide better microcirculation and capillary flow in
end organs. In addition, a novel controller using artificial neural network technologies would produce an physiologic aortic flow to
meet a desired pressure waveform and adequate whole body perfusion. The purpose of this study aims to achieve the optimization of
the design of the device through in-vivo experiments. Specifically, animal testing is used to develop a technique to implant the LVAD
in the bovine model, prepare the surgical team for chronic implant studies, and to test the implantability and performance of the various

components of the NCKU LVAD system in vivo.




