J. Soc. Cosmet. Scientists Korea
Vol. 36, No. 4, December 2010, 265-269

o d A (nano-emulsion) < £ T HEEH & g
421717} 50 ~ 200 nm =0l WL el A (mini- e A S Axshs S 711

emulsion) o] 2HiLE SHCH1-4], SFEESA S Lol I =
A9 o] g thakst BH L wo] o Algo] Z7 w1
ot} M YmoHde 7l Zol Hele $EOoR

ZtE=tEol 2fo] M=F LH=of|HEH2
o5& =z

AFT et A S et 7)1 &9l s, *LG A BN &
(20104 11€ 3¢ A4, 20109 11€¥ 179 54, 2010 12€ 139 A

Stability of Nano-Emulsions Prepared by Solubilization Method

Dong Reol Lee* and Wan Goo Cho'

College of Alternative Medicine, Jeonju University, Hyoja-Dong, Wansan-Gu, Jeonju 560-759, Korea,
*Household & Health Care R&D Center, LG H&H Ltd
(Received November 3, 2010: Revised November 17, 2010: Accepted December 13, 2010)

2 of B ATE FEEES o gstel sk e theoAAS 9] S ANBYA G 20U AT
Aol E, AEola2~-20, PEG-40 73 duixky, S@|AlE A otelo]E W Adotqks d3be Ak 2717}
100 nm A% & B3 d-s Az 5 Qi) olgA AxE AEd- eHgdsiglon g2 Ixte] Mgtz 54
sHTE 7FgsPH o R QP YioddS A7) AsliM e olddEs Axd & Wdapgo] s HaeR 28t
QS NS AR 0 Hehel 9SS wAk
Abstract: In this study, we varied emulsifiers and oils for obtaining nano-emulsions with low viscosity using solubili-
zation method. We obtained the stable nano-emulsions with 100 nm droplet size composed with hexyl laurate, cetear-
eth-20, PEG-40 hydrogenated caster oil, glyceryl stearate, and stearic acid. This nano-emulsion was stable against
time. The stability of nano-emulsions was measured through the change of particle size. The cooling process was
an important factor for obtaining stable emulsions by solubilization method. Stability of nano-emulions was maximum
only when cooled rapidly.
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Table 1. Materials for Experiments

INCI name Product name

Producer/distributer

Canuaba wax Canuaba wax
PEG-40 stearate Myri 52
1,3-Butylene glycol 1,3-Butylene glycol

Glyceryl stearate Cerasynt SD

Ceteareth-20 Emulgin B-2
Hexyl laurate Cetiol A
Stearic acid PH100
Squalane Pripure 3759
Triethylhexanoin TIO

Isocetyl myristate ICM-R
Pentaerythrityl tetraethylhexanoate Salacos 5408
Caprylic/Capric triglyceride Lexol GT-865
Trisodium EDTA EDTA-3Na

Methyl paraben
Propyl paraben
PEG-40 hydrogenated caster oil

Methyl paraben
Propyl paraben
Nikkol HCO 40

Ross (USA)
Unichema (USA)
Daicel (Japan)

ISP (USA)

Cognis (Germany)
Cognis (Germany)
LG H&H (Korea)
Croda (UK)

Ikeda (Japan)

Kokyu alcohol (Japan)
Nisshin oil (Japan)
Inolex (USA)

AKZO (Netherlands)
Nipa (Japan)

Nipa (Japan)

Nikkol chem. (Japan)
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Table 2. Formulations of Emulsions
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Materials A B
1 Carnauba wax 10.0 -
2 PEG-40 stearate 10.0 -
3 Butylene glycol 10.0  10.0
4  Glyceryl stearate - 1.0
5 Ceteareth-20 - 2.0
6 Hexyl laurate - 8.0
7 Stearic acid - 0.5
8 Squalane - -
9 Triethylhexanoin - -
10 Isocetyl myristate - -
11 Pentaerythrityl tetraethylhexanoate - -
12 Caprylic/Capric triglyceride - -
13 PEG-40 hydrogenated caster oil
14 Trisodium EDTA 0.05  0.05
15 Methyl paraben 025 025
16 Propyl paraben 0.1 0.1
17 D.I water 69.6  78.1

100 100 100 100 100 100 100 100
- - 1.0 1.0 1.0 1.0 1.0 1.0

20 20 20 20 20 20 20 @ -
80 80 60 - - - - 80
05 - 05 05 05 05 05 05
- - 20 - - - - -
- - - 80 - - - -
- - - - 80 - - -
- - - - - 80 - -
- - - - - - 80 -

005 005 005 005 005 005 005 0.05
025 025 025 025 025 025 025 025
0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
791 796 781 781 781 781 781 781

Table 3. Types of Emulsions Prepared by Different Cooling
Methods

Formulation A A

Cooling method
Emulsion type

General cooling Rapid cooling

Macro-emulsion Nano-emulsion
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Figure 1. Droplet diameter of nano-emulsion prepared by
rapid cooling with component A.
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Table 4. Diameter of Emulsions Prepared by Different
Emulsifiers

Formulation B C D

Mean diameter/nm 430 Separation  Separation

Table 5. Diameter of Emulsions Prepared by Different Oils
Formulation E F G H I

Mean diameter/nm Coagulation 6,960 7,680 9,200 10,060
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Figure 2. Droplet diameter of nano-emulsion prepared by
rapid cooling with component J.

Table 6. Droplet Diameters of Emulsions Prepared by
Formulation, J versus Time

Time 0d 1d 3d 7 d

Mean diameter/nm 76.6 75.3 63.9 79.6
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