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Mechanism of the alteration in optical properties of blood associated with thrombogenic process in

mechanical circulatory supports
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Abstract: Blood-clotting in blood pump during mechanical circulatory support is one of the primary problem.
Anticoagulation management must be required in the support. However, Excess or deficiency of anticoagulation causes
bleeding or infarction respectively. To manage the blood clotting risk, the optical non-invasive and continuous blood
monitoring method should be developed. We developed a hyperspectral imaging (HSI) method to visualize the thrombus
growth process in a rotary blood pump and to investigate the optical properties of the thrombus. Also, the red blood cells
(RBCs) aggregometry using near-infrared light associated with the blood-clotting reaction was conducted. As a result, the
RBCs density around the blood-clotting area was reduced and the alteration could be detected by the developed optical
method. In conclusion, the feasibility of the optical monitoring of blood-clotting stage was indicated.
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Fig. 1 Hyperspectral imaging of a hydrodynamically levitated
centrifugal blood pump in acute animal experiment.
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Fig. 2 Hydrodynamically levitated centrifugal blood pump.
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Fig. 4 Red blood cell aggregometry associated with
blood-clotting reaction.
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Fig. 5 Thrombus growth process in a hydrodynamically
levitated centrifugal blood pump
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Fig. 6 Result of optical red blood cells (RBCs) aggregometry
associated with blood-clotting reaction.
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Fig. 7 RBCs aggregation model “Fibrinogen bridging”.
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Fig. 8 RBCs aggregation associated with blood-clotting.
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