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ABSTRACT 

The subject of the research are bioresorbable stents made of PLLA. The biggest advantage of 

this type of stents compared to metal stents is full biodegradability [1]. However, the material 

from which bioresorbable stents are made, has a lower radial support. For this reason, the 

geometry of the stent must be designed to open the lumen of the blood vessel without damaging 

it [2]. 

As part of the research, a stent was designed that had the appropriate properties. The first aspect 

is the adequate geometry of the stent, which, produced in an expanded form, will be able to 

close properly on the guide wire (the wire on which we deliver the stent to the patient's body 

during angioplasty). For several CAD models, numerical simulations of crimping the stent have 

been performed to determine whether the stent will close properly for a given geometry. 

Ultimately, the geometry that achieves optimal results was chosen. 

In the next step, the geometry selected as optimal was produced by mould injection. 

This ultimately allowed for experimental testing of the mechanical properties of the stent. The 

stent produced was inserted into an artificial blood vessel and deployment. This is how the 

properties of the stent cooperating with the artificial stent artery were determined using DIC. 

Simultaneously, a numerical simulation of stent deployment in the artery was performed and its 

mechanical properties were determined. 

By conducting and comparing the results of both tests, it was determined whether the numerical 

simulations corresponded to experimental tests.  

Another conclusion is whether in cases such as this, experimental tests can be replaced by 

numerical simulations that are much less time and energy consuming. 
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