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Highlights
· Sericin/PVA films with chloramphenicol showed rapid drug release and strong antibacterial activity.
· Mechanical properties comparable to human skin make them suitable for flexible wound dressings.
· Promising biomaterial for transdermal applications requiring immediate antimicrobial action.
Resumo/Abstract
The development of novel biomaterials with antibacterial and biocompatible properties has emerged as a promising field within tissue engineering and the design of advanced wound dressings. In this context, polymeric films offer a sustainable and functional alternative for wound management, particularly when combined with systems that enable controlled drug release.
This study aimed to develop and characterize polymeric films composed of polyvinyl alcohol (PVA) and sericin, using sorbitol as a plasticizing agent and chloramphenicol as an incorporated therapeutic compound.
The films were fabricated by the drop-casting method, producing transparent, homogeneous, and flexible membranes free from bubbles or cracks. Mechanical testing showed that the addition of sorbitol and chloramphenicol reduced both the elastic modulus and maximum tensile strength, while increasing elongation at break. These modifications provided the films with mechanical properties comparable to human skin, making them suitable for application as flexible wound dressings.
ATR-FTIR spectroscopy confirmed the successful incorporation of all components, displaying characteristic absorption bands of sericin, PVA, sorbitol, and chloramphenicol. Thermogravimetric analyses (TGA and DTG) indicated that the inclusion of sorbitol and chloramphenicol decreased the thermal stability of the films, suggesting a plasticizing effect and a preferential interaction between chloramphenicol and sericin, consistent with the mechanical results.
In in vitro drug release experiments, the films exhibited a burst release profile, releasing over 80% of the chloramphenicol within the first 20 minutes and reaching nearly complete release shortly thereafter. Such behavior is advantageous for wound dressings requiring immediate antimicrobial action. Kinetic modeling revealed that the Weibull and Gompertz models best fitted the release data.
Microbiological assays demonstrated that both drug-loaded and drug-free films exhibited effective antibacterial activity against Staphylococcus aureus, Pseudomonas aeruginosa, Escherichia coli, and Salmonella spp. The incorporation of chloramphenicol significantly enhanced this antimicrobial performance, confirming the therapeutic potential of the developed material.
In conclusion, the study highlights that sericin/PVA films containing sorbitol and chloramphenicol combine biocompatibility, suitable mechanical behavior, and strong antibacterial activity, positioning them as promising biodegradable materials for transdermal wound dressings with rapid drug release capability.
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