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The basic study of a novel endurance test circuit for left ventricular assist devices
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Abstract: The purpose of this study is to develop an endurance test circuit for ventricular assist devices. The test circuit
consists of a pulsatile pump, a small closed-chamber (SCC), a closed-chamber, a control valve and a reservoir. The SCC
connected in parallel with the pulsatile pump regulates the compliance of the pump. In this study, influence of the air
volume of SCC on the pressure in the pulsatile pump (LVP: left ventricle pressure) was investigated. As a result, the
maximum and minimum LVP decreases as the air volume of SCC increases at the all beating rates. At the beating rate of
70bpm, the minimum LVP was -51mmHg at the SCC air volume of OmL and the minimum LVP was -7mmHg at the SCC
air volume of 700mL. It was confirmed that the negative pressure generated in the pulsatile pump change with the beating

rate and the SCC air volume.
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Fig.1 The endurance test circuit
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Fig.2 The pressure changes in LV, Ao, LA, preload and

afterload
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Table 1. Initial conditions
HR [bpm] 70
Preload pressure [mmHg] 20
AoP [mmHg] 80~100
Air volume of SCC [mL] 250
Water temperature [°C] 37
Table 2. Experimental conditions
HR [bpm] 120~20
Air volume of SCC [mL] 0~1750
Stroke volume [%] 100
After load compliance [L] 3.72
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Fig.3 LVP and total flow rate
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