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ABSTRACT

Venous thrombosis is a significant issue in the blood circulatory system that can lead to
serious symptoms such as deep venous thrombosis and pulmonary embolism (PE) which has
large number of mortality. In the case of a venous thrombus, the activation of a platelet and its
adherence to a vessel wall as well as the growth of the fibrin network play a significant role
[1]. We have fabricated a microchannel, modeling the vein, with an area exposing the
collagen layer to the blood flow, thus representing a condition that blood flow and a vein
experience when injured (Fig. 1). The formation process of a thrombus can be measured
directly in this system from the initial stage. Particularly, the fibrin network growing from the
activated platelets that first adhered to the vessel wall could be visualized, and the correlation
between the apparent mass diffusion from the platelets and the fibrin network pattern
generated downstream were compared (Fig. 1). Figure 2 shows the pattern of the fibrin fibers
developing from each platelet. The parabolic lines present the 95% confidence area of the
fibrin network area modeled by an apparent diffusion coefficient, and the mass diffusion areas
with the point of origin located at the coordinate origin in the cases of water and blood flow.
The apparent diffusion coefficient is obtained from the probability density distribution of the
direction and length of the fibrin fiber. Comparing the distributions, a reasonable correlation
is observed between the mass diffusion area and the fibrin network. These results show that
the flow can affect the thrombus formation significantly not only in terms of mechanical
stress but also of mass transfer diffusion from each platelet.
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Fig. 1 Schematic of the microchannel and Fig. 2 Comparison of the areas of fibrin
fibrin network formation in thrombus. fiber development and mass diffusion.
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