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Abstract

Endothelial cell compatibility is one of the important factors to determine the in vivo function of
cardiovascular implant. Nitric oxide (NO) release from material may affect growth, adhesion and
proliferation of endothelial cells. In this paper, polydopamine was used as linking layer, then se-
lenocystine was immobilized on the surface of titanium oxide film via polydopamine. And NO was
released from endogenous NO donor catalyzed by selenocysteine immobilized surfaces. Results of
XPS showed that there were obvious Se3d peaks in Se-containing samples. Results showed that
Se-containing samples could stably catalyze endogenous NO donors to release NO sustainably. It
showed the release rate was consistent with that of healthy endothelial cells. TiO films had good
endothelial cell compatibility and the number of adhered endothelial cell was more than that of
samples immobilized with selenocystine without nitric oxide donor. However, when endogenous
NO donor was added, adhesion number of endothelial cells on selenocystine immobilized surface
increased significantly with NO release. The number of adhered endothelial cells was more than
that of TiO samples. NO release also promoted migration of endothelial cells on the surfaces. In
conclusion, immobilization of selenocystine on the surfaces promoted adhesion and migration of
endothelial cells by catalyzing release of NO, and then improved endothelial cell compatibility.
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Table 1. Content of Se Obtained via XPS of sample 3-Se, 5-Se
and 8-Se Surfaces
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Figure 1. Wide-scan spectra XPS of samples
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Figure 2. Water contact angle of samples (n > 6, ***p < 0.001)
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Figure 4. Evaluation of ECs’ adhesion and cell density on samples. (a) Fluorescent images of
ECs adhesion on samples for 1 day without and with NO donor. The “~” represented without
donor and the “+” represented with donor. (b) ECs’ density on samples for 1 day. (n = 4, **p
<0.05)
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Figure 5. Evaluation of ECs migration on samples without and with NO donor. (a) Fluorescent

images of ECs migration. The “— represented without donor and the “+” represented with donor.

(b) ECs migration distance measured. (c) ECs density measured. (n = 4, *p < 0.05)
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