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Background

Intimal hyperplasia (IH) is the thickening of
the tunica intima caused by vascular smooth
muscle cell (VSMC) proliferation and
migration from the medial layer to the
intimal layer of the arterial wall. IH is a
general response to arterial injury which

Methodology

Boyden Chamber experiment is the physical
basis of the simulation model.

Partial differential equations are developed to
simulate the experiment.

Boyden Chamber

may proceed bypass surgery or balloon Solution | \@@@; - T
angioplasty. IH after angioplasty is a main | , | e %9
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proponent of restenosis (secondary — | \
narrowing of artery).

Wigglers
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Consists of two compartments separated by
porous filter (matrix) coated with collagen
Conceptually, cells exist in one of four
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modeling is to solve a simultaneous set of
partial differential equations.
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Research Objectives

on . - _ - .
. Create computational model of cell 9t - Dn(Vin) = V- (Ple)n Ve) —V - (y(e)nVe) + p, —d,
migration in response to multiple
biochemical signals % _ D.VZc+p.—u. —d. n -> cell density

* Include effect of matrix degrading enzyme
(MDE) activation on extracellular matrix
(ECM) proteins during VSMC migration — =D, V% +p,—d,,

« Use C++ |language to create the model and
Incorporate new components into previous
hybrid discrete continuous model ¢ Pe — e

¢ =2 chemoattractant
concentration

m = MDE concentration

e 2 ECM concentration

Expected Results

Positive correlation between
chemoattractant concentration gradient
and number of VSMCs that migrate
Positive correlation between MDE
concentration and the rate at which
VSMCs migrate

Matrix degrading enzymes effect
development of IH

Adding ECM and MDE equations produce
more precise data

Future Research

Optimize parameters to achieve more
accurate results

Add extracellular matrix (ECM) deposition
to simulation

Parallelize code

Add cellular apoptosis and proliferation to
the simulation
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