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Polyglycerol-ester based green low energy nanoemulsions intended for skincare – formulation optimization and antioxidant activity
                                            
Ana Gledovic1, Ines Nikolic1, Aleksandra Janosevic Lezaic2, Evgenia Mitsou3, Vassiliki Papadimitriou3, Aristotelis Xenakis3, Snezana Savic1
	1 University of Belgrade, Department of  Pharmaceutical Technology and Cosmetology,

Faculty of Pharmacy, Serbia, snezana.savic@pharmacy.bg.ac.rs
2  University of Belgrade, Department of Physical Chemistry and Instrumental Methods, Faculty of Pharmacy, Serbia, 
3 National Hellenic Research Foundation, Institute of Biology, Medicinal Chemistry and Biotechnology, Athens, Greece



In this study low energy nanoemulsions (LE-NEs) were developed by employing green surfactants of polyglycerol-ester type to protect natural and sensitive red raspberry based cosmetic actives. LE-NEs were prepared using Emulsion phase inversion (EPI) method at room temperature (RT). The main surfactant: Polyglyceryl-4 Laurate (P4L) and cosurfactant blend: Polyglyceryl-6 Caprylate, Polyglyceryl-3 Cocoate, Polyglyceryl-4 Caprate, Polyglyceryl-6 Ricinoleate (1:1) were mixed with oil phase – Ethylhexyl pelargonate, Raspberry seed oil - RO and Raspberry fragrance oil - RFO of varied concentrations and titrated with various glycerol aqueous solutions. Extracts of raspberry fruit (RE) or French oak fruit (FE) were added as hydrophilic antioxidants, while Xanthan gum was employed as rheological additive to optimize NEs’ application to the skin. The transient liquid crystalline phases and corresponding NEs’ were characterized visually, by polarized light (PLM) and optical microscopy (OM), transparency (TP), conductivity, pH value, DLS and LD (droplet size and PDI) and DSC measurements. Obtained LE-NEs were semi-transparent, with small droplet sizes of 50 to 80 nm, narrow PDI value ≤0.1, and their structure was not jeopardized by Xanthan gum or RE, FE after two month of storage at RT. Electron paramagnetic resonance spectroscopy (EPR) revealed that antioxidant activity improved when antioxidants were present in the oil and water phase, with following order of activity: RE+RO loaded NE > FE+RO loaded NE > RO loaded NE, while RFO did not influence the NEs’ antioxidant activity. Therefore, P4L based LE-NEs could be promising and effective nano-carriers for antioxidant and skin revitalizing actives. 
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