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ABSTRACT
Background: Treating chronic wounds has become a significant challenge for public health in Brazil. Comorbidities such as diabetes, autoimmune diseases, and the emergence of multidrug-resistant strains further aggravate this problem. Nanoparticles have been widely studied in wound treatment due to their excellent antimicrobial properties, promoting rapid wound healing and enabling various applications such as dressings and topical agents. Simonkolleite (SM) is a semiconductor material with a crystalline structure with the potential for catalysis, energy storage, water purification, and biomedical applications. Objectives: In this study, pure and silver-doped Simonkolleite (Zn5(OH)8Cl2•(H2O)) nanoparticles were biosynthesized with garlic extract (Allium sativum) and characterized. Gram-positive microorganism strains Staphylococcus aureus (ATCC 25923) and fungal Candida albicans (ATCC 900028) were exposed to the samples, and their susceptibility to these samples was evaluated. Methods: Simonkolleite was obtained via green synthesis with garlic extract. The samples were synthesized pure and doped with silver in percentages of 1%, 3%, 6% and 9%. SEM, EDX, FTIR, and XRD characterized the samples. The antimicrobial susceptibility was evaluated using the disc diffusion technique. The biocompatibility of the samples was assessed using the Allium cepa L. test system. Results and Discussion: The SEM images demonstrate the presence of rod-shaped nanoparticles, characteristic of the simonkolleite structure; the FTIR analysis highlights the main functional groups involved in the synthesis of the nanoparticles; the XRD patterns prove the presence of simonkolleite as well as the silver molecules incorporated into the samples. The microbiological results obtained in this study were entirely satisfactory, with the formation of inhibition halos of up to 13 mm for the microorganisms tested. The Allium cepa L. test system demonstrates the biocompatibility of simonkolleite, making them a promising alternative in treating dermatoses and opening new possibilities for wound treatment.
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