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Abstract: The hematocrit of thrombus analogs were analyzed primarily, their mechanical proper-
ties and cutting effectiveness were studied. Different hematocrit thrombus analogs were prepared to
investigate their mechanical properties through compression tests, and their cutting efficiency was
studied using a thrombus cutting experimental setup. It is found that the stiffness of the analogs de-
creases with increasing hematocrit and storage time. Specifically, when stored in serum for 10 days,
stiffness decreases by over 50% , whereas with saline storage over the same period, the decrease is a-
round 30%. Additionally, thrombus analogs with hematocrits of 10% to 20% exhibite stiffness levels
similar to samples of deep vein thrombosis. The experiments also indicate that increasing cutting speed
within a certain range the fragmentation of the analogs is enhanced, but beyond a certain threshold,
further increases in cutting speed does not significantly improve fragmentation. This paper provides
valuable insights for the design and optimization of thrombectomy devices.

Key words: thrombus; mechanical property; crushing effectiveness of cutting and breaking; me-
chanical thrombectomy
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Fig.1 Schematic diagram of the preparation process of thrombus simulant
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Fig.2 Clot retraction process
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Fig.4 Clot compression stress-strain curve
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Fig.9 Stress-strain curves of four types of clots with different storage times
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Fig.11 Stress-strain curves of four types of clots under different storage conditions
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