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Highlights
Two adaptations of ASTM E2922-23 for thin layers of antibacterial coatings were evaluated on chitosan films. The drop test outperformed the conventional and contact methods in sensitivity.
Resumo/Abstract
Antibacterial surfaces are of interest in a variety of industries, such as healthcare and food. Chitosan is a natural, biodegradable polymer widely recognized for its antimicrobial activity and can be used as coatings. In this scenario, it is essential to use quantitative methods that evaluate the antimicrobial activity of the material. A standard method used for this purpose is ASTM E2922-23, aimed especially at textile materials, which evaluates the reduction of viable microorganisms in liquid media. However, this method has sensitivity limitations when the antimicrobial action depends on direct surface contact in a thin layer of material. Therefore, this study proposes the adaptation of the conventional method, comparing it with two alternative approaches to evaluate logarithmic reduction: the drip technique and the direct surface contact test. The drip method consisted of positioning the sample (20 mm in diameter) on a Mueller-Hinton agar plate. Next, 10 μL of bacterial suspension (S. aureus 106 CFU/mL) were deposited on the surface of the film. The direct surface contact method involved the application of the film (20 mm in diameter) on a Mueller-Hinton agar plate previously inoculated with bacteria (S. aureus 106 CFU/mL). The plates were incubated in an incubator at 37 °C for 24 hours. After the incubation period, the films were removed from the plates and 2mL of PBS were used to suspend the bacteria in contact with the samples, from this, serial dilutions were performed according to the logarithmic scale. The dilutions were plated and then the remaining colonies were counted, expressed as colony-forming units per milliliter (CFU/mL).  For the tests, in addition to chitosan films, a silver-treated textile face mask (20 mm in diameter) was used as the positive control, and an untreated analytical paper filter (20 mm in diameter) as the negative control. The results showed that the drip method has greater sensitivity compared to the conventional and direct contact method. The negative control had a bacterial load of 10⁸ CFU/mL. In the chitosan films, the bacterial viability was 101 CFU/mL for the drip method, corresponding to an 84.5% reduction in S. aureus activity. In contrast, the traditional and direct contact methods showed reductions of 82.1% and 6%, respectively. The higher sensitivity of the drip method can be attributed to the lower number of bacteria deposited on the surface. An additional advantage of this method is its simplicity and adaptability, allowing a rapid and reproducible evaluation of antimicrobial materials with surface activity, additional studies will be conducted in order to confirm the behavior of these approaches.
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