Anti-thrombotic hydrogel coatings
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Deploying foreign materials, like implants or endovascular devices, in blood
results in inflammation and thrombus formation. A protease-cleavable hydrogel
of the anticoagulant heparin and four-armed poly(ethylene glycol) (starPEG)
showed promising anti-coagulant properties in vitro [1]. Hydrogel components
are covalently crosslinked by a coagulation-responsive cleavable peptide. In a
local coagulation event, the activated coagulation factor thrombin (FIIa)
selectively cleaves the peptide and releases heparin by degrading the hydrogel
network. The hydrogel was coated on coronary and neuroradiological stents, and
the anti-thrombogenic property was investigated in flow systems in vitro and
in vivo in a rabbit model [2].

In vitro and in vivo analysis showed suppressed activation of coagulation and
platelets for coated stents in comparison to bare metal stent (BMS). Although
a release of anticoagulant in the responsive system (tcPHG) was verified in vitro,
no beneficial effect on hemocompatibility compared to non-responsive heparin
hydrogel (PHG) was observed in vivo. This discrepancy is attributed to additional
platelet activation by higher shear stress in the arterial system. Thus, it is aimed
to develop a further improved hydrogel system that additionally releases a
platelet inhibitor via a coagulation-cleavable peptide linker to address the
specific hemostatic conditions of the application site.
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