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Effect of PVAL content on properties of SA/PVAL composite hydrogels
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Abstract : Hydrogels have shown broad application prospects in the biomedical field, but the mechanical properties and
thermal stability of the hydrogel materials themselves still need to be improved. Sodium alginate (SA) and polyvinyl alcohol (PVAL)
composite hydrogels were prepared by calcium ion crosslinking method. Through adjusting the mass ratio of SA to PVAL, the
effects of PVAL content on the microstructure, mechanical properties, water absorption properties, thermal stability, and biocompati-
bility of the hydrogels were studied. The results indicate that the incorporation of PVAL significantly improves the pore structure of
the composite hydrogels. Compared with pure SA hydrogel, the compression modulus of the PVAL-containing composite hydrogel
decreases and the maximum compression strain increases significantly, indicating that PVAL can improve the plasticity and tough-
ness of SA hydrogel. The swelling ratio of the composite hydrogel increases significantly with the increase of PVAL content, and the
swelling ratio of the PVAL-containing composite hydrogel increases nearly 3 times compared with pure SA hydrogel when the mass
ratio of SA and PVAL is 2:3. The thermal stability of the composite hydrogel increases with PVAL content increasing, indicating that
the PVAL molecular chain provides a stronger structural support for the composite hydrogel. The composite hydrogels possess excel-
lent biocompatibility with epithelial cells, the cell survival ratios are high, and the living cell coverage is significantly improved as
the PVAL content increasing, which can be up to 85%. In conclusion, SA/PVAL composite hydrogels exhibit exceptional physical
and mechanical properties and biological properties, making them highly suitable for biomedical applications, particularly in drug
delivery, tissue engineering,and wound dressing , with broad potential for future use.
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