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ABSTRACT

Sodium alginate is a widely used biopolymer due to its rapid gelation and biocompatibility, making it ideal for encapsulating natural compounds and enhancing their stability. Copaiba oil, extracted from Copaifera officinalis, is valued for its antimicrobial, anti-inflammatory, and wound-healing properties. Simonkolleite (SM), a zinc chloride hydroxide, is notable for its applications as a supercapacitor and, when converted to zinc oxide (ZnO), exhibits antimicrobial and photocatalytic activities. The combination of alginate with SM nanocrystals and copaiba oil creates promising microbeads for therapeutic applications, merging biocompatibility with bioactive efficacy. This study aimed to synthesize, characterize, and assess the biocompatibility of alginate microcapsules loaded with these compounds through ionic gelation, creating three formulations (copaiba, SM, and copaiba + SM), to create a therapeutic delivery platform.  The microcapsules were analyzed using TGA and FTIR and evaluated for toxicity in a Drosophila melanogaster model, exposing L1 larvae to each formulation and monitoring pupation and adult emergence. TGA analysis showed distinct thermal profiles: copaiba exhibited a 72% mass loss from 20–135°C, stabilizing with a remaining 6% mass at 515°C; SM showed a more substantial 91% mass loss from 20–135°C, leaving 6% at higher temperatures; and the combined formulation (copaiba + SM) exhibited a 76% mass reduction initially, with 6% remaining. FTIR confirmed successful compound encapsulation. In vivo assays indicated considerable biocompatibility, with pupation rates for Cop (23.2%), SM (22.7%), and Cop + SM (24.3%) compared to the control (29.6%) and adult emergence rates for Cop (21.6%), SM (20.8%), and Cop + SM (23.3%) relative to the control (28.3%), demonstrating safe exposure levels. These findings confirm the successful encapsulation of copaiba oil and SM, with no toxicity observed at the tested concentrations in Drosophila development.
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