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ABSTRACT

Cardiac stent are intracorporeal structures used to open blocked coronary arteries caused by fatty plaques or metabolic ab-
normalities, and they can be utilized in either temporary or permanent forms. In this study, the effect of pressure parameter
in the additive bio-manufacturing process (FDM) on the loss coefficient (Tan &) of smart polymeric stents was investigated.
The objective of this research is to enhance the shape memory effect of polymeric stents without the use of plasticizers
or lubricants, and without the addition of polymeric nanocomposites. The results obtained from experimental DMTA and
SEM analysis indicate that pressure variation during manufacturing leads to an 18.8% reduction in the loss coefficient and
enhances the shape memory effect in the range approaching the shape memory region. Additionally, the results confirm the
increase in atomic Van der Waals forces and the reduction of covalent and molecular bond lengths within the structure of
the memory stent. These molecular composition changes provide the memory stent with greater elasticity and an improved
capacity for energy storage within the smart active range.
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ANOVA sl ;— 5l Jow F Jgoo

a=0.05

Source DF SS MS F-Value P-Value R?

Model 9 0.000425 0.000047 5.35 0.040 90.59%  Significant

Linear 3 0.000144 0.000048 5.45 0.049

Pressure 1 0.000070 0.000070 7.89 0.038

Temperature 1 0.000074 0.000074 8.44 0.034

Velocity 1 0.000000 0.000000 0.01 0.928

Square 3 0.000248 0.000083 9.38 0.017

p? 1 0.000192 0.000192 21.78 0.005

T? 1 0.000003 0.000003 0.31 0.601

v? 1 0.000040 0.000040 4.52 0.087

2-Way Interaction 3 0.000032 0.000011 1.23 0.392

PxT 1 0.000000 0.000000 0.03 0.860

PxV 1 0.000018 0.000018 2.05 0.212

TxV 1 0.000014 0.000014 1.59 0.262

Error 5 0.000044 0.000009

Total 14 0.000425
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