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Preparation and properties of PVA/CMCS/OCD hydrogel for
artificial blood vessels
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Abstract: PVA/CMCS/0OCD hydrogel with high-strength and good blood compatible is prepared through physical-
chemical cross-linking method using polyvinyl alcohol (PVA) and carboxymethyl chitosan (CMCS) as raw materials,
and aldehyde cyclodextrin (OCD) as cross-linking agent.The effect of polysaccharide fraction content on the properties of
hydrogel is investigated.The microstructure of the hydrogel is characterized by means of FT-IR and SEM.It is found that
PVA and CMCS form interpenetrating networks through dynamic imine bonding, hydrogen bonding, and network
entanglement,, which reduces the pore size of hydrogel and improves its network stability. Meanwhile, the mechanical
properties and fatigue resistance of the hydrogel are also enhanced by the “rigid-flexible” network structure, with the
tensile modulus increasing from 0. 54 MPa to 0. 76 MPa.The performance of the hydrogel is closer to the requirements of
natural blood vessels.In addition, PVA/CMCS/OCD hydrogel owns excellent cytocompatibility and hemocompatibility,
and its cytotoxicity and hemolysis rates meet the requirements of the biological evaluation of medical devices.The results
from protein adsorption and platelet adhesion tests indicate that the hydrogel shows good anticoagulant properties. It is
shown through recalcification and dynamic coagulation tests that the hydrogel has a low degree of endogenous coagulation.
Therefore ,PVA/CMCS/0OCD hydrogel with low cost,easy preparation method, and good overall performance is expected
to be used for artificial blood vessels.
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