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Project Description

Aneurysm: Abnormal bulge on blood vessel caused by 
localized weak spot

Aortic-Common Iliac Bifurcation: Location in which aortic 
artery bifurcates into two common iliac arteries

Rate of occurrence: 2-4% in U.S. Adult Population

Rate of Mortality: 50-70% if rupture occurs

Risk Factors: 

● Age 50+
● Tobacco use
● Gender (male)
● Coronary artery disease



Project Description

Problem

Create a Realistic Model of the Human Iliac Bifurcation for Peripheral Endovascular Device Testing

Sponsor

WL Gore and Associates

Faculty advisor

Dr. Tim Becker

Importance

Advance medical device technology, Ethical considerations, Ultimately save lives
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Updates

Updates will include:

• CAD
• Surface Treatment of 3D printed models
• Silicone molds poured
• Polyurethane selected
• Arduino progress



Updates - CAD



Updates - Vapor Bath



Chemical Vapor Treatment
Vapor Bath Successful

• PLA vs ABS Results
• Smooth ABS Masters for Final Molds



Updates - Silicone Molds



Update - Polyurethane 



Polyurethane Model Casting

Casting was slightly behind schedule
• Several failed casts
• Challenges with wax cores
• CNC/Paraffin blend
• 75% vs 100% Softener

Second mold
• Double Production Rate
• Back on Schedule



Moving Forward

Full system to be set up by November 1st:

• New Analytical reports
• Moving forward on GUI
• Manufacturing process to be replicated for X more models
• Purchasing tubing and fittings
• Future testing



Moving Forward - Analytical Reports

Chadrick - Arduino code for GUI display and pump control

Seth - Waveform matching of anatomical flow rate data

Nicholas - Arduino Code for pressure transducer implementation

Noah - Manufacturing process documentation 



Moving Forward - GUI

GUI is about half completed.

Things to complete in future:

• Pressure reading using Nicholas’ analytical report
• Displaying pressure and flow rate on GUI
• Creating a flow rate control for more versatility
• Matching anatomical flow rate using Seth’s analytical report





Moving Forward - Manufacturing 

Currently in the process of casting remainder of 13 models

Also creating mold to hold models while they’re being used in system

Purchasing fittings and tubing for complete system

Compilation of all components to create complete system. 



Moving Forward - Future Testing
Once the complete system is assembled, testing will begin on:

Lubricity
• Testing Using Hybrid Rheometer

Compliance/Creep
• Pressurize System
• Measure Growth Rate

Durometer
• Material Samples

Flow Rate

• Bucket/Timer

Pressure

• Validation of pressure sensors
• Known pressure vs sensor readings





Schedule & Budget

Budget is up to date

Still have significant amount of the budget left for future spending 

We are behind schedule on manufacturing of models, but on schedule for all other components. 



Budget 



Schedule



Schedule

● Full System Completed Nov 1

○ Testing will Begin after

● Continued Casting Through Nov 15

● Refined System Completed Nov 30

● Poster and Final Report in November  
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