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In a clinical setting, the coronary stents are commonly used in the treating patients with acute and chronic
coronary artery disease. Coronary artery stenting is an effective method to prevent further coronary artery
occlusions following major cardiovascular events, however, we have to bear in mind always that as the ste

nt itself is a foreign body, there is a tendency for clot formation even with the use of drug eluting stents
at various phases of the stent life within the vein. It has always been trying to find a fine balance betwe

en clotting and bleeding. To be able to find a solution for that, we would need to understand more about
not only platelet function, but also understanding of the whole human body. However, there always needs

to be a starting point. Therefore, we have decided to implement what we already know about the platelet f

unction and its flow mechanism within the vessels to create a model within a computer to see if we could
create a virtual model, which could mimic or work similarly to the real platelets in a real vessel.

We have developed a simple platelet simulator representing platelet adhesion under the blood flow condition

to assess the thrmobogenecity, using differently strut-shaped stents.

To establish the virtual model, it was crucial to decide on what we program our virtual platelet to be capa
ble of. Initially, we have implemented adhesive functions of three key glycoproteins, namely glycoprotein

(GP)Iba, GPIIb/IIIa, and collagen receptors. Also, it was decided increase its adhesive force between GPlba
and von Willebrand factor (VWF) with the increments of fluid shear stress. GPIIb/Illa become adhesive wi
th ligands only when platelets become activated, following multiple GPIba stimulation by VFW or stimulati

on on collagen receptors. All of which was also in cooperated into the program.

In a virtual setting, the virtual platelets became adhered to form thrombus upon its perfusion over the area
of virtual endothelial injury. When placing a flow obstacle such as stent, a marked platelet accumulation
was noted at the downstream of the stent, which is consistent with the findings in a real experiment, using

human blood specimen and a real stent in a flow chamber.

Throughout this experimental research, we were able to predict a platelet accumulation around the stent stru
t under the blood flow condition using a computer simulation. Although this experiment and its idea are s
till in its infancy, this simulation could be used to assess thrombogenecity without needing to have human

volunteers one day.
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