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Abstract: The objective of this study was to find out the stable formulation of nano-emulsion containing high con-
centration of quercetin and to investigate the effect of an ethanol on the nano-emulsion prepared by POE (30) hy-
drogenated castor oil (HCO-30)/oil/quercetin/ethanol/water system. Nano-emulsion was prepared using emulsion in-
version point (EIP) method as low-energy method plus homogenizer as high-energy method. To evaluate effect of
ethanol and other components on the nano-emulsion, physical properties such as droplet size, morphology, and size
distribution were determined. The optimal quercetin concentration was 0.2 % on the nano-emulsion. The droplet di-
ameter was below 300 nm at the HCO-30 concentration below 2.00 %. Nano-emmulsion containing 4.75 % HCO-30
was the most stable and its mean droplet size was 172.40 nm. Finally, the size of nano-emulsion containing 4.00 %
ethanol was 128.15 nm and size distribution was also narrow. The results showed that the breakdown process of this
nano-emulsion could be attributed to Ostwald ripening. This study about effect of ethanol on the nano-emulsion
showed that loading capacity of drug could be increased by using a small amount of ethanol. As prepared stable
nano-emulsion, this study showed that these results could be applied to pharmaceutics, cosmetic including skin-care
products, perfume and etc.
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Table 1. Components and Formulations of Nano-emulsions
Used in This Study

Components ((\:;;I;Eozt) Phase
Stearic acid (SA) 1.00
Cetyl alcohol (CA) 1.00
Capryhc/c?gré% ;mglycerlde 9200 Oil phase
Mineral oil (MO) 7.00
HCO-30 Variable
Ethyl alcohol (EtOH) Variable
. ) EtOH phase
Quercetin (Q) Variable
Distilled water (DW) Up to 100  Water phase
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Table 2. The Formulation of Nano-emulsions by Quercetin Concentrations

Components Form. 1 Form. 2 Form. 3 Form. 4 Form. 5
SA 1.00 1.00 1.00 1.00 1.00
) CA 1.00 1.00 1.00 1.00 1.00
pg lse CCT 2.00 2.00 2.00 2.00 2.00
LP 7.00 7.00 7.00 7.00 7.00
HCO-30 5.00 5.00 5.00 5.00 5.00
EtOH EtOH 5.00 5.00 5.00 5.00 5.00
phase Q 0.10 0.20 0.30 0.40 0.50
Water phase DW 79.90 79.80 79.70 79.60 79.50

All the units were w/w%.
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Figure 1. Microscopic image (x1,000) of emulsion by quer-
cetin content. These images were taken at 6 h after prepara-
tion of nano-emulsions. Different quercetin content are
shown: (A): 0.2 w/w% quercetin, (B): 0.3 w/w% querce-
tin, (C): 04 w/w% quercetin, (D): 0.5 w/w% quercetin.
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Figure 2. Droplet sizes of emulsion by concentration of
surfactants. The size was measured at 3 h after preparation
of emulsions.
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Figure 3. Droplet size of nano-emulsions by concentration of
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after 1 h: (A): after 72 h.
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Figure 5. The droplet size as a function of ethanol concent-

rations. Droplet sizes were measured 4h after preparation.
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Figure 7. Droplet size distribution of nano-emulsion as a function of ethanol concentrations from 3.50 % to 5.50 %. Measurements
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