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Development of mock circulation loop for testing artificial heart
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Abstract: In developing of artificial heart, mock circulation loop (MCL), which mimic natural cardiovascular system is
necessary for testing ability and safety of devices. The ventricle parts of MCL are two pneumatic pulsatile pumps
consisting of diaphragm and jelly fish valves. The MCL can mimic the various physiological circulatory statuses by
adjusting following parameters: pneumatic drive condition, peripheral resistance, and vascular compliance. The MCL
allows the artificial heart to be evaluated their performance under pulsatile flow. The MCL is developed for not only
testing device but also developing and evaluating of control algorithm of the artificial heart. A jelly fish valve was

designed for the MCL and its performance was evaluated.

The therapeutic blood pump was connected to the pneumatic

pulsatile pump in parallel and change of the bypass flow rate with different rotational speeds was observed.
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Fig.1. Structure of mock Circulation Loop.
AoC, aortic chamber; LAC, left atrium chamber; LVC, left
ventricle chamber; PAC, pulmonary arterial chamber; PVC,
pulmonary venous chamber; RAC, right atrium chamber; RVC,
right ventricle chamber; SVC, systemic venous chamber

Tablel. Parameters for designing compliance chamber

0 1000 [kg/m] D, (A0) 150 [mm]
G 9.81 [m/s?] Dw (SV, PA, PV) | 100 [mm]
AV 70 [ml]
P; (LA) 8 [mmHg] P, (LA) 10 [mmHg]
P, (Ao) 80 [mmHg] P, (Ao) 120 [mmHg]
P, (SV) 7 [mmHg] P, (SV) 9 [mmHg]
P, (PA) 10 [mmHg] P, (PA) 25 [mmHg]
P; (PV) 7 [mmHg] P, (PV) 19 [mmHg]

LA, left atrium; Ao, aorta; SV, systemic venous;
PA, pulmonary arterial; PV, pulmonary venous
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Fig.2. Jelly fish valve
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Table2. Results of evaluation experiment of jellyfish valves 2 2
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(c)In8_Out16 +0.3 (d) In8_Out16 + 0.5
Fig.4. Left ventricular output wave form with
different jellyfish valves
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Fig.5. Changes of left ventricular output and bypass flow with
different rotating speeds of assist device
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Fig.3. Images during jellyfish valve closing
(In8_Outl6type + 0.5 mm)
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