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Abstract: Multiple emulsions, called multiphase emulsions, include water-in-oil-in-water (W/O/W) type and oil-in-wa-
ter-in-oil (O/W/O) type emulsions. In cosmetic industry, they are used to stabilize active ingredients but the applicability
of the multiple emulsions is limited because of low stability and difficulty of manufacturing. In this study, we inves-
tigated a two-step emulsification process for a W/O/W type emulsion. We also investigated the change of stability using
different emulsifiers and oil polarity. The results suggested that polyglyceryl-10 stearate, as a main emulsifier, played
an important role in the stability and the formation of the multiple emulsions.
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Table 1. Ingredient and Composition of Multiple Emulsion
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Ingredient

w/w  (100%)
b c d e f g h

A phase

Water

B  phase
Polyglyceryl-10 stearate 0.6
Polyglyceryl-3 stearate -
Steareth-21 -
Steareth-2 -
PEG-11 methyl ether dimethicone -
PEG-10 dimethicone -
Glyceryl stearate/PEG-100 stearate -

Potassium cetyl phosphate/Hydrogenated palm
glyceride

Caprylic/capric triglyceride
Mineral oil

Dimethicone

to 100

0.6 - - - - - -

5.00 ~ 10.00

C  phase
Water
Carbomer

Acrylates/C10-30 alkyl acrylate crosspolymer

40.00
0.10
0.10
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Table 2. Formulation of a W/O/W Emulsion Containing Various Concentrations of Emulsifier

wiw  (100%)

Ingredient a b c d e
A phase
Water to 100
B  phase
0.2 - - - -
- 0.4 - -
Polyglyceryl-10 stearate - - 0.6 - -
- - - 0.8 -
- - - - 1.0
Caprylic/capric triglyceride 5.00 ~ 10.00
C phase
Water 40.00
Carbomer 0.10
Acrylates/C10-30 alkyl acrylate crosspolymer 0.10
Table 3. Formulation and Combination of Various Surfactants and Ester Oil
wiw  (100%)
Ingredient A B C
A phase
Water to 100
B  phase
Polyglyceryl-10 stearate 0.60 - -
Polyglyceryl-3 stearate - 0.60 -
Steareth-21 - - 0.60
Glyceryl stearate/PEG-100 stearate 0.20
Cetearyl alcohol 0.20
Caprylic/capric triglyceride 7.00
C  phase
Water 40.00
Carbomer 0.10
Acrylates/C10-30 alkyl acrylate crosspolymer 0.10
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Figure 1. Microscopy images of a emulsion by emulsification without acrylates/C10-30 alkyl acrylate crosspolymer.
Polyglyceryl-10 stearate, b) Polyglyceryl-3 stearate, c) Steareth-21, d) Steareth-2, e) PEG-11 methyl ether dimethicone, f) PEG-IO
dimethicone, g) Glyceryl stearate/PEG-100 stearate, h) Potassium cetyl phosphate/hydrogenated palm glyceride.
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Figure 2. Particle shape of a W/O/W emulsion by 7% caprylic/capric triglyceride oil. It was incubated at room temperature for

4 weeks and then analyzed by Image analyzer, a) Polyglyceryl-10 stearate, b) Polyglyceryl-3 stearate, c) Steareth-21, d)
Steareth-2, ) PEG-11 methyl ether dimethicone, f) PEG-10 dimethicone, g) Glyceryl stearate/PEG-100 stearate, h) Potassium cetyl

phosphate/hydrogenated palm glyceride.
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Figure 3. Optical microscopy images of a W/O/W emulsion based on polyglyceryl-10 stearate with 7% various oils, a)

Caprylic/capric triglyceride, b) Mineral oil, ¢) Dimethicone.
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Figure 4. Particle shape and distribution pattern of a W/O/W emulsion containing various concentrations of polyglyceryl-10
stearate and 7% caprylic/capric triglyceride oil, a) 0.2% b) 0.4% c) 0.6% d) 0.8%, e) 1.0%.
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Figure 5. Microscopy images of the multiple emulsion formation by various emulsifiers. It was incubated at 25 ‘C for 2 weeks.

a) Polyglyceryl-10 stearate, b) Polyglyceryl-3 stearate, c) Steareth-21.
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