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Concerns about sustainability in the cosmetic industry have grown significantly in recent years, particularly due to the environmental impact of non-biodegradable microparticles. It is estimated that approximately 93% of these microparticles used in cosmetics are composed of non-biodegradable materials, which, being smaller than 1 mm, are able to pass through the physical barriers of wastewater treatment plants and reach the oceans [1]. Consequently, the cosmetic industry has been investing in the search for more sustainable materials, especially in photoprotection. Skin cancer, responsible for about 30% of malignant tumors in Brazil, is strongly associated with inadequate sun exposure and the increased intensity of UV rays due to the depletion of the ozone layer. Although there are various forms of protection against solar radiation, such as avoiding exposure during peak hours and using protective accessories, the proper use of sunscreens with adequate SPF remains the most effective measure to prevent skin cancer. In this context, this study presents the development and evaluation of poly(butylene succinate) (PBS) nanoparticles for photoprotection applications, using the nanoprecipitation technique [2]. PBS nanoparticles, both in the absence and presence of a combination of broad-spectrum sunscreens (UVA and UVB), were produced with size distributions ranging from 200 nm to 10 μm. The prepared formulations were evaluated for their effectiveness against solar radiation, showing that the encapsulation of active ingredients in PBS resulted in an approximately 400% increase in SPF compared to the free form of the active ingredients. Additionally, encapsulation allowed for a 60% reduction in the photoprotective active load in the formulation, adding another positive factor regarding the environmental impact of the produced nanoparticles. The morphology of the PBS particles, with and without the combination of active ingredients, was evaluated, showing a spherical shape and smooth surface. The results confirm the efficacy, sustainability, and innovation of the technology, positioning PBS as a promising solution for the development of sunscreens that combine high performance and environmental responsibility.
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