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Polyglycerol ester-based green low-energy nanoemulsions with red raspberry seed oil – formulation optimization, antioxidant activity and skin hydration/safety profile
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In this study low energy nanoemulsions (LE-NEs) were developed as skin friendly and innovative carriers for natural and sensitive molecules. LE-NEs were prepared employing Phase inversion composition (PIC) method with Polyglyceryl-4 Laurate as main surfactant mixed with polyglycerol ester-based cosurfactant blend. Oil phase was optimized by mixing Red raspberry seed oil – RO with emollient ester Ethylhexyl Pelargonate – EP, and costabilizers: Red raspberry fragrance oil – RF or preservative blend (Phenoxyethanol (and) Ethylhexylglycerin) − PB. Optimized formulations with mean droplet sizes: 50 to 80 nm and narrow PDI values (<0.1) were prepared with the following oil phase composition: F1 (2 wt% RO, 7.5 wt% EP, 0.5 wt% PB) and F2 (2 wt% RO, 6 wt% EP, 2 wt% RF), 10 wt% surfactant mix, and 80 wt% water phase. Additional F1 samples were loaded with hydro-glycolic antioxidant fruit extracts: 4 wt% Red raspberry (F1 RE)/ 4 wt% French oak (F1 FE). Safety profile was evaluated in vivo on human volunteers by measuring: transepidermal water loss (TEWL), stratum corneum hydration (SCH) and skin erythema index (EI), upon cessation of 24 h occlusive treatment. Moisturizing efficacy was investigated in vivo in 2 h study by measuring SCH, while antioxidant activity was tested in vitro with ABTS and DPPH assays. All samples showed satisfactory safety profiles and significant improvement of skin moisture (increase of SCH) 0.5, 1 and 2 hours after application. Prolonged skin hydration was observed for sample F2 (with fragrance) and F1 RE (no fragrance). Antioxidant activity improved when antioxidants were present in LE-NEs' oil and water phase, with the following order of activity: ABTS − F1 FE (87.9%)> F1 RE (33.5%)>F2 (14%)> F1 (6.2%); DPPH − F1 FE (93.8%)> F1 RE (4%)>F1=F2 (3.8%). To conclude, polyglycerol ester-based LE-NEs could be recommended as promising and effective cosmeceuticals intended for skin hydration and antioxidant protection.
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