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Hardware-in-loop technique (HIL) is a useful tool for investigating cardiovascular biomechanics.  
However, previous attempts of HIL models are associated with problems in feedback control due to 
physical limitation of real time actuation and measurements. In this study, we introduce a HIL 
framework exploiting the periodic nature of cardiovascular dynamics.  This mitigates limitations in 
hydraulic experiments including measurement noise, signal delays due to the wave propagation or 
signal bandwidth, and sensor response time. The new framework integrates a computational 
physiology model with an experimental model using an iterative coupling algorithm. The application 
of this tool is to improve the design of medical devices, investigate their behavior in a realist situation, 
and their impact on cardiovascular dynamics.    
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