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Design of 3D printed chip for thrombus measurement and feasibility study for
smoking effect

Haebeen Kim" and Eunseop Yeom'

Abstract Thrombogenesis, which is the process of blood clot formation, can be initiated by platelet
activation. Excessive formation of blood clot in the bloodstream can lead to thrombosis. Therefore,
when dealing with patients with disseminated intravascular coagulation (DIC) or children, it is
necessary to use small amounts of blood. Hence, it is important to develop methods for the rapid
and accurate measurement of the platelet function using a small amount of blood. In this study, 3D
printing technology was utilized to facilitate the production of micro channels. The amount of platelet
adhesion in smokers and non-smokers was compared by repeatedly exposing the structure of the
channel to adjust the number of blood injections and facilitate thrombosis attachment to simple

stenosis structures.
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Fig 1. Schematic diagram of the experimental
setup. The ImL syringe is installed with syringe
pump and it is connected the chip. The chip used
in the experiment contained a circular column with
a diameter of 0.1 mm. (W: channel width, h:
channel height, L: stenosis length, hs: stenosis
height, d,: pillar diameter, h,: pillar height)
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Fig 2. Streamlines for velocity in chips with different circular obstacles. The diameter of obstacles is 0.05,
0.1 and 0.15 mm.
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Fig. 3. Contours for strain rate in chips with different circular obstacles. The diameter of obstacles is 0.05,
0.1 and 0.15 mm.
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Table 1. Adhered areas of platelets for smokers and
nonsmokers according to the number of injections.

Area [mm’]
Injection 1 | Injection 2 | Injection 3
Smoker 0.032+0.008 | 0.076:+0.031 | 0.159+0.149
Nonsmoker | 0.017+0.027 | 0.040+0.024 | 0.068+0.036
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Fig. 5. Representative images of platelet adhesion using blood samples of smokers and non-smokers

according to the number of injections.
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