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Highlights
Chitosan films crosslinked with tannic acid and iron were affected by different moxifloxacin (Mox) amounts, in terms of mechanical properties, and drug release; 10% Mox loading provided the most effective and consistent biomedical performance.
Abstract
The development of polymeric systems for controlled drug release is a promising strategy for biomedical applications (Sczesny et al., 2024)¹. In this work, chitosan films crosslinked with tannic acid and FeSO₄ were loaded with different Mox amounts (5, 10, 15, and 20%). The samples were characterized in terms of thickness, swelling, contact angle, tensile strength, antibacterial performance, and antibiotic release kinetics. The average thickness ranged between 17–22 µm. The average swelling was 161 ± 0.24% (5%) and 168 ± 0.21% (20%), whereas intermediate concentrations of 10% and 15% showed markedly lower values (43% and 83%, respectively). This trend suggests concentration-dependent modulation, but with a non-linear profile, in which intermediate loadings restrict water uptake. The contact angle ranged from 101° to 106° across formulations, maintaining the films in a hydrophobic range and showing no clear evidence of a direct relationship between moxifloxacin loading and surface wettability, suggesting that Mox was predominantly incorporated into the bulk of the film rather than altering its surface properties. Mechanical testing revealed concentration-dependent resistance: 38 MPa (5%), 19 MPa (10%), and 27 MPa (20%); for 15%, it was not possible to obtain reliable measurements due to sample fragility, as they ruptured before testing. Mox release kinetics was monitored by microplate reader up to 42 days, showing that the burst release effect increased with rising Mox concentration. The average amount of Mox release was around 50%, and experiments are still under analysis. Mox concentrations are above the MIC of common bacteria involved in medical infections. It is concluded that Mox concentration in the films is limited to a maximum of 10% w/w, since films became brittle at higher amounts, compromising their stability. Therefore, 10% w/w is the most promising condition for applications in controlled release.
1From Burst to Sustained Release: The Effect of Antibiotic Structure Incorporated into Chitosan-Based Films. Antibiotics 2024, 13, 1055.
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