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Abstract

The vascular stents are important in treating moisl with stenosis of constrictions of human ves3die polymer based stents are
in focus of research and development for aboutytars due to some better properties then usedntlyrnmetallic stents. The
biocompatibility, induced lower stresses on artesll, bioresorbable properties are some of the gaidds of the polymer stents.

The paper presents preliminary results in desigofrigoresorbable self-expanded vascular stents.
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1. Introduction

The stents are important for treating stenosisrtarials.
The polymer stents can be used instead of metaiks, but the
geometry must be changed due to different stiffreésnaterial
[1,4]. The crucial moment during introducing steint® vessels
is expanding after insertion in proper place. Thpa@sion of
polymer stents can be performed with use of ballodihe self-
expanded stent can open due to rise of temperatutiee
polymers with proper material properties are uggdThe stent
can be produced using injection mould in open statee
product must be crimped on the catheter beforatingeto the
organism. The following chapter presents the nucaéri
simulation of crimping of the stent.

2. The stents geometry

The geometry of the stent is important due to mfaajors.
The stent must fit into artery before expansiorg thameter
after expansion should correspond to the diamdtdreoartery.
The length of the stent is also connected with tyjgcal
disorders. The process of insertion of the stent
straightforward for the medical staff, but from th@nt of view
of mechanical loads one can distinguish bendinthefstent in
different axes during insertion, so during the dgesbf the
geometry one should also consider such loads. To@uption
of the stents also plays important role in desighe large
amount of polymer stents presents on market uses tatting
of the plastic pipes [3] lead to some limits on metry. The
mould injected stents considered in the paper allade range
of shapes, but also the process is vulnerable apesif the
geometry. For this reasons the proper flow of tlast during
injection must be guaranteed [4].

The example of numerical
geometry is shown in Fig. 1.

Figure 1: The geometry of one of the proposed pelystents

3. The numerical simulation of the polymer stent

The numerical simulation of the stents during ciimgp
expanding, and also the state of the artery aftgidntation,
can be performed with the use of the Finite Elemdathod
i FEM). The polymers have nonlinear material modalso the
artery should be modelled as hyperelastic matgjal6].

The numerical simulation of crimping is shown irgFR.
The stent diameter is reduced 2-3 times during ging The
numerical simulation is performed with use of rigidrfaces,
the inner pipe corresponds with the catheter diamand the
outer simulates the crimping tool. The large defations and
nonlinear behaviour of the stent can be modelléd drimping
is performed after rise of temperature. The stenteh after
diameter reduction is shown in Fig. 2b.
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Figure 2: Simulation of crimping of the stent ontheder,
a) the stent, catheter and crimping tool models, st&nt
geometry after crimping

4. Conclusions

The important factors in the polymer stent desige a
discussed in the paper. The numerical simulation thef
crimping procedure for the sample geometry of tiodymer
self-expandable stent were presented. The restutsiroerical
simulations are promising and future investigatialsp sample
stents production and in vivo tests are planndtierfuture.

References

(1]

(2]

(3]

(4]

(5]

(6]

Bartkowiak-Jowsa M., Bdziaski R., Szaraniec B.,
Chtopek J., Mechanical, biological, and microstruatu
properties of biodegradable models of polymericntste
made of PLLA and alginate fiberActa of Bioengineering
and Biomechani¢s/ol. 13, No. 4, pp. 21-28, 2011.

Bergel D. H., The Static Elastic Properties bé tArterial
Wall, J. Physiol, 156, pp. 445-457, 1961.

Crush Recoverable Polymer Scaffolds, Abbott
Cardiovascular Systems Inc., US Patent 9,198,785 B2,
2015.

Dobrzynski P., Sobota M., Smola A., Kasperczyk
Kokot G., K W., Bioresorbable Self-expanded Vascular
Stents - The Preliminary ResultsEngineering of
Biomaterials Vol. 19, no. 138, pp. 41, 2016.

Erratum to “Cardiovascular stent design andse¢stresses:
A finite element analysis” [Journal of Biomechani88
(2005) 1574-1581] Lallya C., Dolanb F., Prenderg&sta,
Journal of Biomechani¢wol. 39, pp. 1760, 2006.

Lallya C., Dolanb F., Prendergasta P.J., Cardioukar
stent design and vessel stresses: A finite elemealysis
Journal of Biomechani¢wvol. 38, pp. 1574-1581, 2005.



