Novel method for modification of vein surface by Fetuin A
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The aim: in the present work, we report on modification of vein samples by Fetuin-A and application of optical methods (Raman
spectroscopy, NIR-fluorescence, optical coherence tomography) for characterization of samples to detect the immobilized Fetuin-A

Table 1. Sample preparation protocol

Methods: bovine jugular vein xenogenic material preparation and optical testing
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Fig. 1 Immobilization of Fetuin-A on vein tissue patches was carried out Fig. 2 Excess of glutaraldehyde was removed through protein 50 - % T % T
using two approaches: (i) by incubating the patches in a Fetuin-A solution, treatment and/or chemical treatment with NaBH,, which led to a = g §
and (ii) by pre-treating the patches with dopamine; the latter demonstrated reduction in Fetuin-A binding affinity to the inner surface of the veins. & a0 >
C ey e : : : : : : o _
enhanced binding affinity/interaction of Fetuin-A to bioprosthetic material The Raman spectra have been normalized by area under the curve — .
X
O 30-
| | | | | | | | | | | | | | | | % <t —‘7
Conclusion: different strategies to immobilize Fetuin-A onto elastin-rich tissue patches were ¢ | 2 i
— 7] Z
[ | | | | | [ | [ | [ | [ | O —‘7
optically evaluated in vitro, and the optimal method (applying polydopamine coating before S l i
Fetuin-A functionalization) was identified for subsequent anticalcification properties testing z T ;
: IR =
0 | | | | | | | | | | | | | |
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Acknowledgement: M-Era-Net project “Anti-calcification treatment of elastin-rich bioprosthetic materials using
Fetuin A for aortic valved conduits™ (VENUS), ES RTD/2022/21

Sample group, #

Fig.4 Analysis of NIR-fluorescence intensity data from the samples
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