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Engineering Based Evaluation for Right Heart Circulatory Support Devices using the Sophisticated

Hemodynamic Simulation
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Abstract: The authors newly developed sophisticated mechanical pulmonary mock simulator for the preclinical evaluation
of right heart circulatory support devices. The system consists of a pneumatic-driven silicone right ventricle, a
pneumatic-driven right atrium with a polymer tricuspid valve model, a pulmonary valve chamber, a pulmonary arterial
compliance tubing, a pulmonary peripheral resistance unit, and a venous reservoir. Using the pulmonary mock circulatory
system, we could successfully simulate right atrioventricular mechanical interaction and natural pulmonary hemodynamics.
Our mechanical circulatory simulation might be effective for the quantitative examination of right heart circulatory support

devices.
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Table 1 Normal range of hemodynamic parameters in
pulmonary circulation.

Parameters Normal range
Systolic Diastolic Mean
RAP 2-6
RVP 20-30 0-5
PAP 15-30 2-8 10-15

RAP: right atrial pressure, RVP: right ventricular pressure,
PAP: pulmonary arterial pressure.
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Fig. 1 Whole view of the pulmonary mechanical circulatory
system
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Table 2 Experimental conditions

Parameters Values
Pump rate [bpm] 60
Flow rate [L/min] 1.2

Pneumatic driving RA [mmHg] 5

pressure RV 25
. . RA 15
Systolic fraction RV [%] 40
Atrioventricular phase delay [ms] 200

RA: right atrium, RV: right ventricle
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Fig. 2 Pressure (top) and flow (bottom) waveforms obtained
from hemodynamic examination using pulmonary mechanical
circulatory system.
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