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Background 
Percutaneous Transluminal Coronary Angioplasty (PTCA) balloon 
catheters are used to open blocked or narrowed (stenotic) coronary 
arteries to improve the blood flow to the heart muscle. During the 
minimal-invasive procedure a balloon catheter is advanced to the 
stenotic region with the help of a guidewire and inflated to improve 
blood flow. Balloon catheters must combine different properties such 
as pushability (the ability to advance the catheter in coronary vessels), 
trackability (the ability to pass through tortuous vessel formations), 
crossability (the propensity to pass a stensosis) and re-wrap behavior 
(folding of the balloon after deflating). In order to pass through tortous 
vessel formations the catheter requires a small cross-section and low 
bending stiffness. This can be achieved by reducing the wall-thickness 
of the catheter parts by a process so called necking.   

Aim 
In this project, the student will investigate the effect of necking on the 
polymer material. The wall-thickness of the catheter shaft will be 
optimized by considering the impact of necking velocity and necking die 
temperature on the mechanical properties of the polymer. 
 
Materials and Methods  
The student will first familiarize with the concept of balloon 
catherization and the catheter design. Subsequently, a testing protocol 
shall be developed. Polymer tubes will be necked with varied velocity, 
necking die temperature and degree of transformation. Subsequently, 
the impact onto the mechanical properties like tensile strength and burst-pressure resistance will be investigated in 
standardized bench tests. Furthermore, the influence of a subsequent temper process on the polymer shall be examined. 
After definition of the required parameters a setup will be developed in order to apply this process to a poylmeric catheter 
shaft. These findings will help to further improve PTCA balloon catheters. .

Nature of the Thesis 
Analytical: 10% 
Hardware development: 40% 
Experimental testing: 40% 
Documentation: 10% 
 
Requirements 
Interest in applied development and experimental 
design. Experience or interest in mechatronics and 
polymers is considered an advantage. 
 
 

Supervisors 
1.) Cornelia Amstutz 
2.) Andrew Traver 
3.) Markus Lempen 
 
Examiners 
1.) Cornelia Amstutz 
2.) Prof. Dr. Jürgen Burger 
 
Institutes 
- SIS Medical AG, Frauenfeld 
- Swiss Institute for Translational and Entrepreneurial Medicine 

 
What we provide 
We provide expertise in cardiovascular technology and device development. The candidate will work in a dynamic 
team of engineers, where creative and innovative work is highly appreciated.  
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Contact 
Please send a CV to C. Amstutz (cornelia.amstutz@sitem.unibe.ch) and J. Burger (juergen.burger@sitem.unibe.ch) 

 

 

 
Fig.: Top panel: Coronary arteries including the right 
and left coronary artery. Bottom panel: During the 
angioplasty, a balloon is advanced to a stenotic region 
and inflated to open the narrowed vessel.  
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