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Relevance

CARDIOVASCULAR DISEASE
THE WORLD'S NUMBER 1 KILLER

Cardiovascular diseases are a group of disorders of the heart and blood vessels,
commonly referred to as heart disease and stroke.
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Disadvantages
of traditional treatment: l

Delayed healing and
endothelialization;

Risk of late stent
thrombosis;

Taking long-term dual
antiplatelet therapy;
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+ Reduced cytotoxicity
« Enhanced efficacy
« Overcome chemoresistance
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NDs-based
sensing cues

« Stable inherent fluorescence
« Long-term photostability

« Low background noise

« High tissue compatibility
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« Improved tissue specificity
« Longer circulation time
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« Enhanced treatment outcomes — —_

¢ Improved stability
« Enhanced transfection efficiency

« Increased therapeutic efficacy
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-m'. To improve the surface characteristics of NiTi stents by incorporating detonated

nanodiamonds (NDs) into plasma electrolytic oxidation (PEQO) coatings to protect

against atherosclerosis reversal.
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Electrolyte PEO treated sample Drop casting

Power supply

Blank NiTi sample
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Cooling system
T=15°C
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Cytotoxicity of ND examined by CCK-8 assay with human dermal fibroblasts during 3-days of co-cultivation.
a) — row data with ND cell-free control and b) — data after the ND optical density correction. “OD 450" —
optical density measured with 450 nm; “C+” - positive control (without ND), “C-“ — cell-free control with cell
media only
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CCK-8 assay data on proliferation of human dermal fibroblast during the 7-
day experiment (diagram) with fluorescent images of nuclei (blue) and @
Q.

cytoskeleton staining (red) on day 7 of cultures on metal NiTi samples.
Where: PEO-1 - 50 V, PEO-2 - 60 V, PEO-3 — 70 V, ND1= 0,04 mg and
ND2= 0,08 mg
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The modified NiTi surface demonstrated high
biocompatibility, adhesion and proliferation of human
dermal fibroblasts.

The obtained results offer a novel and promising
approach to significantly improving the performance
and long-term outcomes of nitinol stents in the
treatment of CVD.

These advances have the potential to greatly impact
cardiovascular care and contribute to improved
patient outcomes in the future.
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