Rheological Study on Gentamicin-loaded PVA/Chitosan Hydrogels
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Poly(vinyl alcohol) (PVA) and chitosan (CHI) are complementary polymers that can be
combined to obtain hybrid hydrogels aimed for wound dressing in medical treatment. In
situ application of gentamicin (Gent) is more convenient in respect to sistemic antibiotic
administration because it allows faster delivery of the drug to the site of infection, with the
use of lower doses to achieve the same or stronger effect. The PVA, PVA/CHI and
PVA/CHI/Gent hydrogels were prepared by physical cross linking using freezing-thawing
method in five cycles (freezing for 16 h at -18 °C, thawing for 8 h at 4 °C) [1]. FE-SEM
revealed hydrogels porosity as a desirable property of biomaterials that allows better
incorporation of antimicrobial agents. FTIR showed characteristics bands between 4000
cm™ and 400 cm™, indicating established bonds between PVA, CHI and Gent. MTT
cytotoxicity test and antibacterial test in suspension proved that PVA/CHI/Gent hydrogel is
nontoxic towards MRC-5 and L929 cell lines and exhibits strong antibacterial activity
against Escherichia coli and Staphylococcus aureus. Rheological measurements similar
as in [2] showed that in all hydrogels (with and without Gent) the storage modules
dominate over the loss modulus in the entire frequency range. The highest values of both
G' and G" modules as well as complex viscosity were obtained for the PVA/CHI hydrogel,
while the lowest values were shown by the PVA/CHI/Gent hydrogel. Also, the results
revealed that all investigated hydrogels regenerate almost completely, immediately after
the exposure to the high force ended.

We also formulated a mathematical model that describes the rheological experimental
results. The proposed model is General fractional derivative (GFD) of the Standard linear
visco-elastic body described by the constitutive equation. We used the procedure
proposed in [3] to determine the values of the parameters in the model. The prediction of
the model are in good agreement with the experimental results.
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