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Abstract: In this study, we investigated the effect on the increase of UV absorbance using a o/w nanoemulsion contain-
ing a blend of surfactants (Tween 80 and Span 80), an organic sunscreen, and wax. The particle size of nanoemulsion
produced by PIC (Phase Inversion Composition), in Tween 80/Span 80 system containing candelilla wax was below
50 nm. As the concentration of Tween 80/Span 80/candelilla wax/organic UV filter was fixed at 4.5/0.5/3.0/2.0 wt%,
and various organic sunscreens were added to the system, stable nanoemulsion was produced by Parsol MCX and
Escalol 587, respectively. In addition, in the same system, when the ratio of Parsol MCX and candelilla wax was less
than 2.0, a stable nanoemulsion was obtained. UV absorbance showed a high synergistic effect when Parsol MCX was

used with candelilla wax.

Keywords: nanoemulsion, organic UV filter, absorbance, PIC

T & AAF (e-mail: wgcho@jj.ackr)
call: 063)220-2064

57



58 - 2

[

AUV, Ultraviolet)2 71A13412] AR 2
< B FAdoln dol] e EHE UVC (190 ~
280 nm), UVB (280 ~ 320 nm), UVA (320 ~ 400 nm)
2 ERET UVBE @bl a]5e X Fate] 1]5
SRk A (sunbun), SHEAE, £ 2 A o7
] ¥ Fo] A F FY Fof m)Fe] dahd MAE
S7MA Adl(suntan)& €070t UVAE I]4-9]
7R HFste] dFe] 35 feta
detxvle] MYS ZYste] AR =35 Fste
Aog 4 Sdri1]. AL dgA = X
EH OB Foote FAI% AR R RS S
A= 400 nm o]&te] Ae)AdE Fste] dovA =
WS A WEshe F718kehEeln qbhetAll= tstE
gho|u} Abslolde] FI|RAZ Aol g EEFoR
AR o]eh e ARl dAgAl = dE A, HEA
R4, F54, FEA B A gure Al 5ol
Huwy QUoh2-4]. wepA A datdAls -3t
B7Fo] xgE o] IR A o] I FHojoF gt 2}
AR shFe] Ae)d AFAEIA= SPF (Sun
Protection Factor)@ ZEAISI=H, o= t-33 Zo] Al
lcla=s

A9 AGAFL HE 579 MED

SPF =
Aol AAES w24 ere- 9175 MED

&]7]4 MED (Minimal Erythma Dose):= 342
S7)&= Ul 285 Ha ALA #FHhS vtk
5 B0 Aol 1583 =E2F A0S w) Fylo] 1t
St AFH(MED = 15%)°] SPF 2091 A|#F-& AH8-SHH
5 h Rkl Fxto] MAYE-S ofu|gr). Tink Z}]/d o
EEFH Y SHko] MR = AIZES @4, 1F H A
vtk o), f-elvet Abge] A5 o & ol MED+=
°F 10 ~ 30% AE0 AoE UeA Qo) SPF= A
el o8 gRHto] dojuh= AL Holre BEE
Uehll= o2, F2 UVB AdadE ov|sio),

Yo gde 1740] 20 ~ 200 nm FEZ YA =2
717 7] W&ol REEH S 93-S ZH=T}5). whetbA
o] A2 B A= HEA Yo|BHde 984

o= & 1o

ekslaEsta) 2], Al 4149 A 1 F, 2015

O 2 QMYSEA] AR AN T ¢ 9leH 4y
Aoz Tad Aurt e AWMLY =T R
7] wEell elokE, SHE Bl ool trdsiAl
&85 lTH6-8]. AW o R ol Ae AT
< 7H 9AE o]gste] Aol Z1AH oUAIE 7F
Sh= Ak A3P] B 2ev 53 2ol 2 oluA
& MRS o R AlZRET9). 2y A oA
= o183 #3}F We] A Ao tidel H Sle
gl ol= “xde] W Ahda #31  SolH o=
L AR 4R Ureldd Axs 28 9A
7] o] Fo] AL odde de 5 UTHI0,11].
BAEE HeAol vy 58 S8 ARk PIC

(Phase inversion Composition) 'H-S o] 83 <+
Ui o] FAHHES Bustdrh12]. ®E3F Nikolic
2 ol AL HATAE EYAA 1Y FEEA]
o] &3t A x3 Y= YAl g A oA Ape] Azt
Ao Fsaats RSP THIS)

#H< BB 49 5 T TR AL dx Al Fol
Al A Q) o] & AlFl 3= = A
AAAEA = AL S Fote] ALH o2 RE
BE B3 = Qloy zA|e] &) 7502 A3t I
FAFAS T8 7 o] A F57F AA = Q)
o et e FEZ 52 SPFE 15 A2 3
AE EokollA a3 FARE thFE] 9l

2 Aol A= et AL AbdA 7} g
o BHE PIC YO E Azt AQAH F3=o] A
FTRNGE Ik AR Fo thEH AL Attt

i ol

b

O

F71ARAAGA s = el 7198 97 A=A
A Tl B A7 e FF BHastua g

21, AF

Z}2)A A= Parsol MCX (ethylhexyl methox-
ycinnamate; ROCHE, Basel, Switzerland), Parsol 1789
(butyl methoxydibenzoylmethane; ROCHE, Basel, Switzerland),
Uvinul A Plus (diethylamino hydroxybenzoyl hexyl ben-



H717k9) AR 9} 9

zoate ; BASF, Ludwigshafen, Germany), Tinosorb S
(bis-ethylhexyloxyphenol methoxyphenyl triazine; Ciba
Specialty Chemicals Inc., Basel, Switzerland), Escalol
587 (2-ethylhexyl salicylate; Ashland Inc., Covington,
USA), Escalol 597 (octocrylene; Covington, USA)E A}
23lH T &2~ candelilla wax (Kahl GmbH & Co.
KG, Germany)E AHE3ITE F3FA1= Tween 80
(polyoxyethylene sorbitan monooleate; Croda, UK), Span
80 (sorbitan monooleate; Croda, UK)= AR8-3}% 3L
EDTA-2Na (ethylenediaminetetraacetic acid-2Na; AKZO,
Netherlands)x= WHEAIZA  ALESIATE SR/
Milli-Q (Millipore Co., Milford, MA, USA) FXE &3
AN A ARSI

22 A

et

2y
2.2.1. O/W L=0jZ M| &z

PIC (phase inversion composition) S ©]-&3}o]
Wroldd e Axsidnt. WA cddow g
Tween 80 % Span 802 80 CZE g3fatoich. thso
&N gL Eoll EDTA2NaS £33t F1let9)
Fohe eddol F8AEE 80 TollA 2zxol=
o] 83to] 2 mL/min®] £E=2 H7lsHA] ﬂﬂ&o}%g
o WHIEEE 300 pm o & 1St f37t B
H RS ET%OM Aoz yrsith
279k oo e A7t
A

|

Hﬁ

m

5 W% s g S TABHE A ARTA
°of FfFl wE oEH AFE BESIA

FAAZE 3 WA AGNA T I Ae)a
AT 5] 2] AAA S o] W& W
sl g4 B AE REE A,

ApA oo gt AlzE tmelEde egae A
B3tel met QJA71e] WekE Bl HrlsHE L
o FRE WhE QST

¢

o

222, UKt T7|, CHEAE 3 oY Al
oldde Hyt YA4H EEE E— dynamic light scat-
tering *HES 83 ¢
Japan)E AH8-slod Oﬂ‘“é;ﬂ:% 3_5]”51 ol AoA Z4
k2 9

shelth 24T wol Aekz}

=

NHAL AH FHE Pz 59

Figure 1. Photograph of nanoemulsions of Tween 80/Span
80/candelilla wax+sunscreen agent/water system using PIC

emulsification process, 1: Parsol MCX, 2: Uvinul A Plus, 3:
Parsol 1789, 4: Tinosorb S, 5: Escalol 587, 6: Escalol 597.
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Figure 2. Particle size of nanoemulsions of Tween 80/Span
80/candelilla wax+tsunscreen agent/water system using PIC
emulsification process, 1: Parsol MCX, 2: Uvinul A Plus, 3:
Parsol 1789, 4: Tinosorb S, 5: Escalol 587, 6: Escalol 597.
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Figure 3. Particle size of nanoemulsions of Tween 80/Span
80/candelilla wax+sunscreen agent/water system using PIC
emulsification process against ratio of Parsol MCX and
candelilla wax.

H
=

3.2, XIQMXIEH|eE ZHH > Et 2fA 9] HIEof TE
Mo @& H|w

Tween 80/Span 80/candelilla wax+Parsol MCX/water
o] AlZz="lo A PIC 3PS o] 838t o e A
Z3F3 T o]w] Tween 80/Span 802 H|&-2 4.5:0.5%
VAT FEE 5.0 wi%, Parsol MCX 9}t e} <
29 5.0 wt% 2 8L Hl&-& HEAA o
A Azt Figure 391 Yepd A 2ol
Parsol MCX 9| s =7} S7heol we} vieolldde o
pllem Bl&o] 2.0 ol dollMe =7t S7tst
04 1%*°ﬂ% < €< 7 T Y 2.0 olstell
A= 50 nm oJste] ol o] FA4 =AU

ol

T =
o 1

ekslaEsta) 2], Al 4149 A 1 F, 2015

05

04

03

Absorbance

0.2

01

. M Candelilla wax 1.0 + Parsol MCX 4.0
4 Candelilla wax 2.0 + Parsol MCX 3.0

" ACandelilla wax 3.0 + Parsol MCX 2.0

*. @ Candelilla wax 4.0 + Parsol MCX 1.0

275

350 375

Wavelength [nm]

Figure 4. Comparison of UV absorbance of nanoemulsions.
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Figure 5. Comparison of UV absorbance of nanoemulsions.

=]

=73} Figure 49= ¥

UEFATE Parsol MCX2] &
o)z oz Hol | det &9 TR
& 4 Utk 234 Figure 591

=55
o VX&= FEF
A= Parsol MCX9] &%
de} g9 FEE

o =

Parsol MCX&

=7
FE

7} %

ot Lo EMe| X2l M

SA
=T

HTSE
ik

_]
)
%f

ol e} FES Aol

2 2.0wmt%E AT )

SasA AzE dudsl A
steich. eI Geh el S7to

Pro| Holg 2 % ok

2k ¢} Parsol MCX2] ol g4
g Jejaze) i de) o)
Al H7bste] Alxd olEHe] FHE
242y v e o 2 A4 AUA] a3E %] & 3
FeB o] 712 Figure 4914 ZHe| e} 2229
Z7Fstell w2} Parsol MCXA 350 nmol|A1<]
251 A] 300 nm -
2t 5 Aok Figure 59 601]/\14— 2 A4S Hol

o) FY=It 27Hg



G 7|1AF A A oF FAE 9B U

03

- O candelilla wax 5.0 + Parsol MCX2.0
] ", W synthesize graphs of candelilla

3 wax 5.0 and Parsol MCX 2.0

* O Parsol MCX 2.0
@ candelilawaxb.0

02

Absorbance

01 |

250 275 300 325 350 375 400

Wavelength/nm

Figure 6. Comparison of UV absorbance of nanoemulsions.
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Figure 7. Droplet diameter of Tween 80/Span 80/candelilla
wax+sunscreen agent/water system using PIC emulsification
process against time, @: candelilla wax: Parsol MCX = 4:1,
M candelilla wax: Parsol MCX = 3:2, A: candelilla wax:
Parsol MCX = 2:3.
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