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Improving Surface Properties of Nitinol Cardiovascular Stent
by Electropolishing
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Abstract: Implantation of high-performance cardiovascular stents is the main method for the treatment of cardiovascular diseases, and
the manufacturing process of stents determines their surface performance. For improving the surface integrity and biocompatibility of
cardiovascular stents, glycol — sodium non-toxic electrolyte electrolytic polishing process was used. The results showed that the surface
integrity and biocompatibility of the cardiovascular stent manufactured by this process was significantly improved. The surface of the
cardiovascular stent is smooth and bright, without dross and heat affected zone and the surface roughness reached Ra 85.5 nm. The
surface chemical composition of nitinol cardiovascular stent was changed, titanium dioxide protective film was formed on the surface
which prevents the precipitation of Ni ions, and the electrochemical corrosion performance is significantly improved, which effectively
improved the biocompatibility of the stent. The process used alcohol-salt non-toxic electrolyte for polishing, which improved the envi-
ronmental friendliness of the process. In addition, this process solved the key technical problems in the manufacturing of nitinol cardio-
vascular stent, and produced nitinol cardiovascular stent with excellent performance, which provided scientific basis for the manufactur-
ing of high-quality cardiovascular stent.
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Fig. 1 Composition and content of cardiovascular stents
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Fig.2 Cardiovascular stent after fiber laser cutting
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Table 1 Parameters of electropolishing

Parameter Value
Distilled water( vol. %) 1
Sodium chloride/mol 1
Glycol/LL 1
Polar distance/mm 20
Voltage/V 17.5
Time/min 15




72 b =B X @ L E

2021 4%

2 REER S

2.1 REFR

WOV E G W32 E 2 Fios, R D) 8 K T
B8 ke 5, I HLTE DD 42 10 53 £ Ak B 1 B ™
K RN TE S A O RE 35 T W] T
TR TAS B T, #0648 (i SR 31 T
FEAEH , AR5 R H & E FEI Quanta 250FEG 3%
SR SPGB UL F A P I S B S SRR T
P X R R M R AR RIS 4 B
(KBl 4.5), MKl 5a HOGPI RIS 1) 3 48 3R 11 SEM A
FARER T, SR AR A A, Bl ERA S —,
FLRFI OGS A S 2R AN 4 R, SCERRTADESE 4K
BB B IR 8 I Sb H i il O Y S 20 2 1
SEM M RieE i, KA R M4 B A i g —

4 RFIEIS B SO

Fig. 4 Cardiovascular stent after electropolishing
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(a) Before electropolishing

(b) After electropolishing
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Fig. 5 SEM images of the stent surface before

and after electropolishing
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(b) Stent after electropolishing
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Fig. 6 Stent by fiber laser and stent by electropolishing
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(a) SEM image of the laser cutting
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(b) SEM images of electropolished t
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Fig. 7 SEM images of the laser cutting and

electropolished of the stent
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Fig. 8 Roughness measurement after electropolishing
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Fig. 9 XPS diagram of stent surface after electropolishing
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Fig. 10 Tafel polarization curve of the stent
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