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Abstract

Acidic sophorolipids (Acidic SL), a type of sophorolipid biosurfactant, present a promising alternative to synthetic sodium lauryl ether sulfate (SLES) for skincare applications. However, laboratory studies examining the cytotoxic effects of Acidic SL have faced significant challenges. These include the use of impure or poorly characterized congeners and reliance on monolayer skin cell cultures in in vitro assays. The former issue makes glycolipids less appealing for academic and commercial skincare research, while the latter does not accurately reflect the complexity of human skin in vivo. This study, for the first time, evaluated the cytotoxic effects of 96% pure Acidic SL using a 3D in vitro skin model, compared with SLES, with the goal of exploring a natural alternative to synthetic surfactants in skincare. In this study, the 3D skin model was colonized with Staphylococcus epidermidis for 12 hours, followed by treatment with either Acidic SL or SLES at a concentration of 100 µg/mL for an additional 12 hours. The cytotoxic effects of Acidic SL, relative to SLES, were then assessed through a combination of microbiological, molecular biology techniques, immunoassays, and histological analyses. The results showed that Acidic SL had no harmful effects on the viability of S. epidermidis, tissue morphology, filaggrin expression, or the production of inflammatory cytokines compared to SLES. These findings, combined with the potential to produce Acidic SL from inexpensive, renewable resources, suggest that Acidic SL could serve as a sustainable alternative to synthetic surfactants in skincare products.
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