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Undergraduate Research Project


	Project Name:
	Modelling squishy cells in inertial flow
	Number of Positions:
	1

	Supervisor:
	Kaitlyn Hood	

	Supervisor e-mail:
	kthood@purdue.edu

	Project Description:
	Microfluidic devices are increasingly used for lab-on-a-chip technology for medical diagnostics. Cells, like blood cells or tumor cells, are very small, typically 15 microns wide. However, water in the device flows very fast, around 0.1 – 1 m/s. Since cells are squishy and deformable, the stress from the fluid flow deforms the shape of the cell, and the deformation of the cell alters the fluid flow, a phenomenon called Fluid-Structure Interaction (FSI). It is difficult to directly image these cells in devices since they are so small and moving so fast. Instead, in this project we will use the Immersed Boundary Method in 2D (using a MATLAB code called IB2d) to model the FSI of a squishy cell in an inertial microfluidic channel. We will use our simulation results to write testable theories for experiments.

	Final Deliverables:
	 Objectives:
1. Implement IB2d using one of the examples in the paper “Fluid-Structure Interaction for the Classroom: Interpolation, Hearts, and Swimming!” by N. Battista.
2. Write a code using IB2d to model a squishy cell in a parabolic (Poiseuille) flow.
3. Plot and analyze the data from the code above.
4. Main Question: What is the shape of a squishy cell in inertial flow? How does the shape depend on physical parameters like flow rate and elasticity of the cell?

	Weekly Working Hours
	9


	For Credits/Voluntary 
	Either

	Desired Qualifications 
	Required: ODEs (MA 266 or equivalent), coding experience
Preferred: coding in MATLAB, PDEs (MA 366 or equivalent)




If you are interested in participating in this research project, please send an e-mail to the supervisor e-mail listed above together with a resume, a list of what courses you’ve taken or a copy of your transcript, and a personal statement explaining why you are interested in this project. 
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