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Self-rollable smart stent integrated with wireless pressure sensor for real-time

pressure monitoring
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Abstract

Cardiovascular diseases are the leading cause of death in the world [1]. Metal stents have been widely
used in vascular treatment for last two decades, it is supports to expand the narrow blood vessels with the
help of a balloon catheter. However, sometimes, long term use of intravascular metal stent is associated
with the growth of vascular cells. (restenosis- effect of re-narrow) [2]. In order to detect the restenosis at
the early stages, it is necessary to use a tiny pressure sensor in the stent to check the blood flow status in
real-time. In this paper, we propose a new fabrication method of a smart stent integrated with a passive
pressure sensor, which has a unique characteristic of being able to transform itself from a 2d plate to a 3D
circular structure through high-temperature heat treatment (Figure 1a). Photosensitive biocompatible SU-
8 photoresist is used as a polymer base and all fabrication processes are based on MEMS fabrication
technique. The phase and impedance of the wireless pressure sensor is measured after rolling the polymer
stent integrated with the LC pressure sensor. The measured results are shown in Fig. 1b and 1c,
respectively.
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Figure 1. (a) An optical image of a smart stent integrated with a pressure (inset: after thermal treatment at 250 °C for 5 min), (b)
phase and (c) impedance characteristics of the fabricated smart stent
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