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Preparation and properties of pH-sensitive GG-g-PHEMA drug-loaded hydrogels
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Abstract : Hydrogels are widely used in the biomedical applications due to their excellent hydrophilicity , biocompatibility and
biodegradability. However, single-component natural hydrogels lack environmental responsiveness and rely on passive drug release,
limiting their ability to achieve targeted drug delivery. To enhance its applicability, a pH-sensitive gellan gum (GG) -graft-
hydroxyethyl methacrylate (HEMA)(GG-g-PHEMA) hydrogel was synthesized via free radical polymerization, using ceric ammoni-
um nitrate (CAN) as a redox initiator. The grafting efficiency was improved by optimizing the concentrations of HEMA and CAN.
GG-g-PHEMA hydrogel was characterized by Fourier transform infrared spectroscopy , thermogravimetric analysis- differential scan-
ning calorimetry and X-ray diffraction. The water absorption and biodegradability of GG-g-PHEMA hydrogel were evaluated by
swelling, water retention and biodegradation experiments. Vancomycin was used as a model drug to investigate the drug loading of
GG-g-PHEMA hydrogel. The antibacterial properties of GG-g-PHEMA hydrogel were investigated by the inhibition zone. The
results show that HEMA are successfully grafted onto GG backbone, and the grafting efficiency achieve a maximum grafting effi-
ciency of 81.29%. GG-g-PHEMA hydrogel has good water absorption and biodegradability. The swelling rate in the buffer solution
at pH 7.4 is as high as 425.96%+4.43% , which is higher than that in the buffer solution at pH 1.2, and it is pH sensitive. The biodeg-
radation rate in 21 days is 42.88%+0.66%, which has good biodegradability. The drug loading reach up to 14.89%+1.51%, with an
inhibition zone diameter of 19 mm against staphylococcus aureus, demonstrating considerable drug loading and release properties.
Therefore, these findings highlight the potential of GG-g-PHEMA as a pH-sensitive drug delivery system for biomedical applica-
tions.
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Fig. 4 DTG curves of GG and GG-g-PHEMA hydrogels
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Fig. 6 XRD spectra of GG and GG-g-PHEMA hydrogels
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Fig. 7 Swelling rates of GG-g-PHEMA hydrogels at pH 7.4 and pH 1.2
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