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Formation of Nano-emulsions with Resorcinol bis-ethylhexanoate upon Type of Emulsifiers
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2 oF: B A= uAIQl RS WhiteE &3 O/W Uoldde g4 71s4S 734 TFEE A3t
Stk JAFAAAHEEAAZ Tween 80, 60, HCO 60 2 403 74 AWEAHAZ Span 80 AFE-3F A] 2~
A= A FZoA YoHHo] FAEA oY Myrj 52, Montanov L & Tegocare 4503 Span 80%
AFESE Al 2Elo| M= JAEHA &ttt 49 Yeddde dxe] Aol 100 nm vTHe] BHEE S B
Aom AZE Aol M2 MY HIIAE M-S FASIAT ol & AU FF AEE vfaARHAHT 1
23 A3 24 h ¢ B Egeke YieoEHL 70.84 ug/cm?, O/W uhZZBHL 28.97 ug/cm’ S 2
Bttt mElA, B A= RS White FI9A1E 373 HA S Yo do] 715 &A1 28420 A7 dE
AZA & 7Fedol s AlAMETE

Abstract: RS White (resorcinol bis-ethylhexanoate) is used in cosmetics as a skin whitening agent. In this study, we
studied the possibility of nano-emulsion formation containing whitening agent, RS White, with different types of emul-
sifying agents. With Tween 80, 60, HCO 60 and 40 as a hydrophilic surfactants and Span 80 as ahydrophilic surfactant,
nano-emulsions were formed at appropriate concentrations, but they were not formed in the system using the Myrj 52,
Montanov L, and Tegocare 450 with Span 80. The diameter of nano-emulsion sphere was smaller than 100 nm. The
emulsion showed a translucent appearance and maintained stability in stability evaluation with time. /n vitro skin per-
meation experiments showed that amounts of skin permeated nano-emulsion for 24 h were 70.84 ,ug/cmg and those of
O/W emulsion were 28.97 /Jg/cmg. In conclusion, a stable nano-emulsion containing the resorcinol bis-ethylhexanoate
is effective for potential efficacy system as an efficient delivery system of the functional materials into skin.
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Table 1. List of Used Reagents

Lol el frshal Fiel e dA 31

Chemical name Trade name Company
Polyoxyethylene (20) sorbitanmonooleate Tween 80 Croda (UK)
Sorbitan monooleate Span 80 Croda (UK)
Candelilla wax Candelilla wax Kahl GmbH & Co. KG
(Germany)
Resorcinol bis-ethylhexanoate RS White R&S (Korea)
EDTA-2Na EDTA-2Na AKZO (Netherlands)
Polyglyceryl-3 methylglucose distearate Tegocare 450 Evonik (Germany)
Polyoxyethylene (40) stearate Myrj 528 Croda (UK)
Cetearyl olivate, Sorbitan olivate Olivem 1000 Vital (Brasil)
C14-22 Alcohols & C12-20 Alkyl glucoside Montanov L Seppic (France)
PEG-60 Hydrogenated castor oil HCO 60 Nikko (Japan)
PEG-40 Hydrogenated castor oil HCO 40 Nikko (Japan)
Polyoxyethylene (20) sorbitanmonostearate Tween 60 Croda (UK)

Table 2. HPLC Conditions for Quantification of RS White

Column
Column temperature
Detector
Detection wavelength
Flow rate
Injection volume
Mobile phase

7% acetic acid in water :

Shim-pack VP-ODS (L : 250 nm, LD : 4.6 mm)

40 C
UVD 170s DIONEX
274 nm
1 mL/min
20 uL
100% acetonitrile

0 - 15 min (B, 20 — 40%), 15 - 30 min (B, 40 — 100%), 30 - 40 min (B, 100%),

Analytical condition

40 - 50 min (100 — 20%)
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Olivem 1000

Tegocre 450 Myr 52 Montanov L

Tween B0

Figure 1. Photograph of nano-emulsions of hydrophilic surfactant / hydrophobic surfactant / candelilla wax / RS White / water

system using PIC emulsification process.

Figure 2. Photograph of nano-emulsions of Tween 60 / Span 80 /
candelilla wax / RS White / water system using PIC emulsification
process varying the HLB of emulsifiers, the ratio of Tween 60 /
Span 80, (a): 5.0 / 0.0, (b): 4.5/ 0.5, (c): 4.1 /0.9, (d): 3.6/ 14,
(e): 347/ 16, (f): 29/ 2.1.

600

500 |

400

00

200

00 -

Diameter of droplet/nm

0 I 1 I I

10 1 12 13 14 15

HLB

Figure 3. Diameter of nano-emulsions of Tween 60 / Span 80 /
candelilla wax / RS White / water system using PIC emulsification
process varying the HLB of emulsifiers.
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Figure 4. Photograph of nano-emulsions of HCO 60 / Span 80 /
candelilla wax / RS White / water system using PIC emulsification
process varying the HLB of emulsifiers, the ratio of HCO 60 /
Span 80, (a): 5.0 / 0.0, (b): 45/ 0.5, (c): 41/ 09, (d): 3.6 /
14, (e): 3.4/ 1.6.
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Figure 5. Diameter of Nano-emulsions of HCO 60 / Span 80 /

candelilla wax / RS White / water system using PIC emulsification
process varying the HLB of emulsifiers.

Figure 6. Photograph of nano-emulsions of HCO 40 / Span 80 /
candelilla wax / RS White / water system using PIC emulsification
process varying the HLB of emulsifiers, the ratio of HCO 60 /
Span 80, (a): 5.0 / 0.0, (b): 45/ 0.5, (c): 41/ 09, (d): 3.6 /
14, (e): 34/ L6.
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Figure 7. Droplet diameter of Tween 60 / Span 80 / candelilla
wax + RS White / water system using PIC emulsification
process against time varying the ratio of Tween 60 / Span 80,
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Figure 8. In vitro skin-permeation profiles of O/W emulsion
and nano-emulsion containing RS White through dorsal

mouse skin.
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