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Introduction: A dedicated ex vivo computer controlled circulatory 
bioengineering reactor was designed and constructed to monitor 
the real time vascular tissue response under various physiological 
conditions.

Methods: We designed and build dedicated artificial circulatory 
model (ACM) for computational projection of vessel structure 
under different flow conditions. Next, we analyzed flow through 
iliac arteries and silicon tubes supplied with the homemade fluid 
that mimic blood. Using ACM we analyzed mechanical behavior 
of vessels such as change of diameter and wall displacement. 
Accuracy of data collected with ACM was verified with medical 
data gathered from patients before an operation and reconstructed 
with 2D-speckle-tracking-technique (2DSTT).

Results: The analysis of spatial configuration for silicon tubes 
indicated approximately 57% lower change of diameter compared 
to the iliac arteries. Meanwhile we observed approximately 2.3-
fold decrease in wall displacement for the silicon tubes compared 
to the iliac arteries. Moreover, there were no significant changes 
between experimental results and medical data.

Conclusions: The approach presented in the manuscript may 
become a useful tool to introduce different types and spatial 
configurations of vessels for different hemodynamic conditions. 
By utilizing an ex vivo perfusion system in which ejection volume 
and frequency of pulsation can be varied independently, we have 
shown different mechanical response of tissue vascular grafts 
and silicon tubes.
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