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ABSTRACT

The objectives of the research were to study the preparation and development of
sesame oil nanoemulsion lotion which has a good antioxidant activity, high physical and chemical
stability and achieve users’ satisfaction and to evaluate the moisturizing and wrinkle-reducing
efficacy of the formulation for skin. First, the stability of sesame oil was investigated. It was
shown that sesame oil was stable when kept under the temperature not more than 30 °C for at
least 90 days. The preparation condition of sesame oil nanoemulsion lotion by high pressure
homogenization was investigated to search for the highest concentration of sesame oil, the
suitable surfactant concentration in the formulation and to obtain the appropriate number of
homogenization cycle. The quality of the nanoemulsion in various aspects was evaluated. The
appearance was evaluated by visual observation. Droplet size, size distribution and zeta potential
were measured by Zetasizer . The viscosity was determined by Brookfield” rheometer. The pH
was measured by pH meter. Sesamin, sesamolin and gamma-tocopherol contents were quantified
by HPLC. Finally, the antioxidant activity was determined by DPPH method. It appeared that the

best formula contained 40% of sesame oil, 15% of mixed surfactant between Tween 80 and Span



80 and the appropriate number of homogenization cycle was 8 cycles. The preparation method
was described as followed: First, the coarse emulsion was produced by using a homogenizer
(Polytron®). Then it was passed through the high pressure homogenizer under the pressure of
1,000 bar at 25°C for 8 cycles. The obtained sesame oil nanoemulsion lotion was white in color,
and had a smooth texture with a light sesame oil odor. The droplet size and the zeta potential of
the nanoemulsion were 297.3 + 1.7 nm and -32.91 + 0.50 mV, respectively. The stability of the
selected formulation was carried out by incubating the sesame oil nanoemulsion at 4°C, 30°C and
45°C for 90 days. The physical properties of the formula, i.e. particle size, zeta potential, viscosity
and pH, remained almost unchanged for at least 90 days when kept at the temperature not more
than 30°C. The chemical stability of the active ingredients of sesame oil in the formulation was
also investigated. Sesamin and sesamolin were relatively stable, but gamma-tocopherol degraded
rapidly, particularly in association with the increase in temperature. The antioxidant activity of
the formulation also showed a sharp decrease under the storage condition at high temperature, in
association with the reducing of gamma-tocopherol content. The dermatological tests in
volunteers showed that sesame oil nanoemulsion lotion developed neither allergy nor irritation in
volunteers and demonstrated good absorption capability into skin. The volunteers’ skin hydration
level increased up to 64.65% and the wrinkle on the skin was reduced up to 13.21%. The product
did not increase melanin, erythem and sebum levels during the study period. The volunteers were
highly satisfied with the whole characteristics of the sesame oil nanoemulsion lotion after using
the product for 1 month. 70% of them chose sesame oil nanoemulsion lotion as the best product

over the sesame oil coarse emulsion and olive oil nanoemulsion and coarse emulsion.





