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Spectral imaging of blood flow in an artificial organ to promote it to an
intelligent device
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Thrombus formation during mechanical circulatory support is one of the primary
problem. We developed a hyperspectral imaging (HSI) method to visualize the thrombus growth process in a
rotary blood pump. A hydrodynamically levitated centrifugal blood pump developed by our laboratory was
used. The bottom surface of the pump was illuminated with white light pulsed at the same frequency as the
pump rotation. Using stroboscopic HSI and an image construction algorithm, dynamic spectral imaging
within the rotating pump was achieved. In vitro thrombogenic testing and animal experiment using swine of
extracorporeal circulation was conducted to evaluate the developed imaging system. Both results showed
successful imaging of the thrombogenic process in the pump. The non-invasive and real-time imaging
technique of the thrombus formation would provide valuable information towards understanding the
mechanism of thrombogenic process and optimal anticoagulation management.
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