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Fabrication and evaluation of hydrophobic metal stent using electron beam equipment
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Abstract

The objective of this study was to fabricate a novel hydrophobic stent for reducing restenosis by employing electron beam equipment.
The stent was fabricated from a CoCr alloy tube by using a femtosecond laser and was treated with argon plasma. Subsequently, the
stent’s surface specification changed from hydrophilic to hydrophobic. Application of the electron beam offers several advantages such
as a short processing time, whole surface reforming, and enhancement of material properties. As the surface of the stent was rendered
hydrophobic, it can provide equivalent or enhanced mechanical properties and greater functionality with a higher radial force at the
extended stent in a blood vessel. The obtained results corresponding to the mechanical properties indicate that the contact angle increased
to approximately 130°, and the radial force increased to approximately 3 N. Furthermore, cell culture experiments were conducted for
verifying whether cells were cultured on the surface-modified CoCr surface. Based on the obtained results, it is believed that an effective
reduction in the restenosis of inserted vascular stents is possible.
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Fig. 1. Schematic diagram of the experimental setups for the large
pulsed electron beam irradiations.
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Fabrication and evaluation of hydrophobic metal stent using electron beam equipment

Day 1 Day 45 Day 60

Fig. 2. Photograph of the electron beam treated stent. (a) before
expansion stent, (b) and (c) the extended stent by using bal-
loon catheter, (d) and (e) the SEM photograph non-treated
and treated stent respectively, (f) - (h) water contact results of
the treated stent in during 2 months.

Table 1. Result of the water contact angle on the stent.

Date Sample #1 Sample #2
Day 1 131.04 133.01
Day 5 126.46 123.15
Day 7 127.37 125.85
Day 9 123.04 128.08
Day 10 132.64 135.16
Day 46 128.34 133.16
Day 25 131.28 136.90
Day 49 133.05 132.86
Day 60 129.15 131.02

Avg. 129.15 131.02
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Fig. 3. XPS results of the electron beam treated stent. (a) Cr-2p @
Top surface (0 s etching), (b) Cr-2p @ Sub-surface (1,000 s

etching) and (c) O-1s results.
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Fig. 4. Radial force properties of the CoCr stent.
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CoCr alloy surface
Electron beam treated sample
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Fig. 5. Test results of the cydiomyocyte cell incubation on the CoCr
alloy disk. (a) electron beam treated surface: The cells not
incubate in the surface because hydrophobic surface and (b)
non —treated surface of the CoCr alloy disk: easily cell incu-

bate.
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