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Overview 
Atherosclerosis is a common cardiovascular disease that contributes to heart 

attacks and cardiac arrest. Areas affected by low shear stress have higher 

permeability compared to normal areas. Therefore, it may be possible to treat 
atherosclerotic lesions with nanoparticle drugs due to increase in permeability. 
Our goal is to create a model that can test nanoparticles under the same 
conditions created by the turbulent flow. 
 

Objectives 
To build both a computational and physical model that simulates the geometries of an atherosclerotic 
lesion in order to study the fluid and diffusion dynamics of the nanoparticles. 
 

Approach 
 A computational model was created using COMSOL in which most modifications needed in the 

design were determined and put into practice. 

 Three concepts were generated in total, out of which one was selected. The selection was made 
based on the COMSOL model and the ease of manufacturing.  

 The latest approved patent of the FCS2 chamber was filed on 1993 and is currently expired. It may 
be possible to file a patent if the sponsor wishes to sell a similar product with the gasket design 

 Meetings with the sponsor were held on a weekly basis to share updates and possible ideas 

 Simulation analyses were completed using COMSOL in order to determine the optimal geometry for 
the gasket 

 CAD models were created in order to laser cut and 3D print the gaskets 

 Gaskets with varying geometries were tested with the FCS2 chamber in order to verify the results 
from the COMSOL model 

 The gasket showed similar recirculation 
patterns to the computational model 

 

Outcomes 
 The sponsor will save roughly $5000 as a 

result of this project due to the gasket’s 
compatibility with a device already in 
possession 

 Manufacturing/production times were 
shortened to minutes with laser cutting and 3D 
printing 

 The project allows for the potential to study 
nanoparticle drug delivery in a simulated 
atherosclerotic lesion in both a computational 
and physical model. 


