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Application of Stable o/w Nanoemulsions with Skin Depigmenting
Agent for Integration Type of Cosmetics

Wan-Goo Cho

Dept. of Basic Medical Science, Jeonju University
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Abstract  Oil-in-water(o/w) nanoemulsions were prepared in the system of water/Span 80 —Tween 80/long-chain
paraffin oil via PIC method. With the increase of preparation temperature from 30 oC to 80 oC, the diameter
of emulsion droplets decreased from 150 nm to 40 nm. By varying the HLB of mixed surfactants, we found
that there was an optimum HLB around 13.0~14.0 corresponding to the minimum droplet size. The size of
emulsion droplets increased upon increasing the ratio of oil/emulsifying agent. At f < 0.15, the size of
nanoemulsions could be kept constant more than 2 months. The increase in preparation temperature makes it
possible for producing monodisperse nanoemulsions. Once the nanoemulsion is produced, the stability against
Ostwald ripening is outstanding due to the extremely low solubility of the liquid paraffin oil in the continuous
phase.
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<Table 1> List of Used Reagents.

Chemical name Trade name Company
Polyo'xyethylene (20) Tween 0 Croda (UK)
sorbitanmonooleate
Sorbitan Monooleate Span &0 Croda (UK)
. . Kahl GmbH & Co.
Candelilla wax Candelilla wax KG(Germany)
Resorcinol
bis—ethylhexanoate RS -BH R&S (Korea)
EDTA-2Na EDTA-2Na AKZO(Netherlands)

2.2 O/W Yo e] Az

o] &4 AH e A Tween 803+ Span 80 7l
e} gho] 80 CE g3lstal vWAE Hrtste 24
S Azarh 4 EDTA-2Nag 2o £33}
Azstl on @Al & sk 98k dut #
A w7 E ARSI fEHe 80 “Coll A RaEkgl e
S 2 Al kel A 7 80 °CE 71 sl
ok E3E 400 pm o 3o 100 g& Az v
%}
o

2.3 4A 27 @ hHAE 54
Hit P73 EFEEE dynamic light scattering
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[Fig. 1] Schematic diagram and photograph of
nanoemulsions  prepared  varying  different

emulsification temperature.
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[Fig. 2] The effect of emulsification temperature

on emulsion droplet diameter for samples

with O/S = 6:5 and { = 0.11.

2} stk EERARGAA ] HLBE the9] 43

ik
IHos Avte o= St

kl

i)

HIBnix = HLBa x A% + HLBg x B% (1)

2

714 HLBuix= EHAHE/3A 9] HLBo|3 HIByg +
bzt A A Al A9k Be] HLBoIW A% ¢F B%E A
A A Bl T %o|th & HLBE 25 °CollA o
t}. [Fig. 3loll= YA+ Z719 vigk HLB2] dakol| s
Yebdth A 2717 22 As 7o dvbd £9
A g Al o] HLBE 13~14 Abololl A & 2& vhebylich
T8y HLB ghol 120]sto] A 15 o] el A= vhieolld
Aol YA EA| ¢ka AR H o] PAJE o 9|
FoRr dHEE HES HIth olE wlARdEHES
Az T 17 ool A7 dFoR 13 el a4
S Hof EQMAEaitt

B3 $-2= O/S HlEo] YieolH Ao Yiedl mx|=
d&s ket [Fg. 4lel= HLBE 139(Tween
so:Span 80=45:1)Z 1At QA K e E e}l g2am
WA=11)E 571 W] 47 2715 etk O/S v
£0°] 169w A 2715 100.3 nm AEE o] 1o
HAY) vz Ae] AAH A2 AzE ) o]
of 22 A= o] o Ar-AFetE dx|gtHi6]. [Fig.
Joll = zheld e} eko) mjaA ] kS 80 wt(1:1)

N

¥Q et

ol

Journal of Digital Convergence | 419



B oA e Qrga

3 ofw theoldde] §ug SE ol

fd

131 Tween 807 Span 80(HLB = 139)9] &
IR QA 2718 Bl AR
} =718k wel QQAF A7) 7AS v

[UA] frstoll A 4t 2710 %5@ AE L

o
e b
ofN K
o
ol

1o

ot
o = o X of
o8 Oy
N

2

O

2 rr

o

(o3
>
U

300

200

100 |

Droplet diameter/nm

ic i1 12 13 14 15

HLB of mixed surfactant

[Fig. 3] Droplet diameter as a function of the
HLB value for samples with O/S = 6:5, f

= 0.11 and preparation Temp. = 80 oC.

300

200

Droplet diameter/nm
=
&
=
T

Candelilla wax+ Diolfwt%

[Fig. 4] Droplet diameter as a function of the
oil(candelila wax.depigmenting agent=1:1)
weight at HLB = 13.9(Tween 80:Span
80=4.5:0.5).
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[Fig. 5] Droplet diameter as a function of

concentration of Tween 80:Span 80(=4.5:0.5)
at candelilla wax:depigmenting agent=1:1.
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= 6:5 as a function of f.
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[Fig. 7] Droplet diameter as a function of time
for samples prepared at different
emulsification  temperatures of 24 oC

(W), 45 oC([), 60 oC(@), 82 oC(O), and
stored at 250C(0/S=6:5 and f = 0.11).
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