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The aim of this study was to investigate the skin-whitening effect of okyong-san and to develop new drug delivery carrier.
The exiracts of okyong-san were found to have the whitening effect and Eudragit® L 100-55 (EUD) coated solid lipid
nanoparticle (E-SLN) was prepared by solvent evaporation method and melt dispersion technique. As a result, E-SLN have a
144-170 nm of particle size, spherical shape, and 33~41% encapsulation efficiency. After release test in vitro, release profile
of E-SLN depended on pH and temperature. Lastly, closed paich test and skin-whitening test was performed clinically. In
conclusion, test sample had non-stimulation and high % whiteness. The results suggest that okyong-san and E-SLN is useful

as cosmeceuticals for whitening cosmetics.
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Table 1. Composition and dosage of ckyong-san

Chinese medicine

name Botanical name weight (g)
o 5 Gleditsia sinensis lam. 600
i Cinicifuga foetida L. 106
RS Broussonetia papyrifera Vent. 66
Fr Angelica dahurica(Fisch, ex Hoffm.) 13.4
: Bentn. et Hook. f. ex Franch. Sav
M Bletilla striata (Thunb.) Reichb. f. 134
KAEH Rrichosonthes Japonica Regel 134
& Phaseolus radiatus L. 13.4
H % Nardostachys chinensis Batal. 6.6
[ Amomum villosum Lour. 6.6
IS Feces of Passer montanus etc. 6.6
i K Oryza sativa L. 504
Total amount 1349.4
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F& WX UV-A, B, C 2 7134
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dto] EUDY w%, Yol Az Al wod] =&, 11
pour solution®] &% & Z¥|sle] E-SLNS AZxstgth A=
¥ E-SLN2 filter paper (Advantec. Toyo Roshi Kaisha, Ltd.,
Japan)2 o Fste] FAof A5

Sonication

Pour and
evanoration

Pour solunon D. Eudragit solution

Figure 1. Schematic representation of preparation method for EUD
coated SLN.
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Encapsulation efficiency (%)=
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x 100
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in vitro 2ZA|8
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Figure 2. UVwvis scan of 0.1% okyong-san components (a) and
okyong-san extracts (b).
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Figure 3. Inhibitory effect of 0.1% extracts of okyong-san components
(a) and various concentration of okyong-san (b) on tyrosinase activity.
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Table. 2. Free radical scavenging activity of okyong-san extracts

Extracts SC50 (mg/mL)
Gleditsia sinensis lam. (£3€) 0.015
Cinicifuga foetida L. (JF) 0.160
Broussonetia papyrifera Vent. &) 3.852
Angelica dahurica(Fisch, ex Hoffm.) Bentn. et Hook. 2121
£ ex Franch. Sav (£111) '
Bletilla striata (Thunb.) Reichb. f. (F15) 4.151
Rrichosonthes Japonica Regel (FAt¥) 6.125
Phaseolus radiatus L. (#:5%) 6.321
Nardostachys chinensis Batal. (H14) 0.550
Amomum villosum Lour. (Fy{Z) . 4.567
Feces of Passer montanus etc. (17T &) 0.015
Oryza sativa L. (85 X) 0478
okyong-san (EHE) 0.366

E-SLN2| SHEj
TEMS o]&3ta] AZE E-SLNo g @3 44 &
£24(Fig. 4 @)olt PIEHICEg. 4 B)E EFhe T
QAL dsEA AP AS BEF F sl

! X
e E-SLNS| A$ iR IFY 284 F8oo] wad
thFig. 4. (@) R

@ (b)
Figure 4. TEM photograph of okyong-san (2) and viamin C (b)
enirapped in E-SLN. Bar corresponds to 200 and 50 nm in panel (a) and
(b) respectively.

|2z HEsl g8

28412 E§E ESIN: E-SLN 40| EUDS Fx7} W]
e FFL olr) 959 EUDY FEE 10-30%%
ga)ste) Azsgr: o W S8t WERCY FES
15% (WS ALt en wo vl&2 1: 9, ethanol &} F&-
20 mL, pour solution®} %2 200 mL= AASA AR
31, 25 Ae 25T~27T0)AA st Table 3o U}
et Adel go] 24AHe ¥ E-SLNY| A4, EUDY
=27t 15% olalol AUt 3.0% ol4d wWole 20%Y W B
o #@adAel Arle stgAT 1 A& Zgol 3%E ¥
A g7 A8 Floh EF 2%9] EUDE AHSE 7ol
R A%y guEe FHE P ¢¥7AE 200 nmi}
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Table 3. Effect of preparation parameters on characteristics of okyong-san entrapped in E-SLN

Actual group Condition Mean diameter(nm) Below 100nm(%)” Below 200nm(%)” Encapsulation efficiency(%)
1 178 0 87 0.1
1.5 161 0 90 0.8
Eudragit concentration (%) 2.0 170 15 61 41.2
25 166 8 58 213
3.0 163 0 80 235
4:6 3050 0 21 19.6
wfo ratio 3:7 199 2 60 23.1
2:8 192 2 55 10.7
1:9 170 15 61 41.2
5 270 21 27 14.5
Temperature of pour 25 170 15 61 412
solution(C)
40 204 3 50 335

)Cumulanve percentage of below the 100 nm diameter
“Cumulative percentage of below the 200 nm diameter

Table 4. Effect of preparation parameters on characteristics of vitamin C entrapped in E-SLN

Actual group Condition Mean diameter(nm) Below 100nm(%) Below 200nm(%) Encapsulation efficiency(%)
1 175 0 65 204
1.5 140 3 100 223
Eudragit concentration (%) 2.0 144 13 78 328
2.5 157 0 89 26.1
30 31 76 88 179
6:4 162 7 68 5.1
) 7:3 196 1 55 54
wfo ratio ) 170 15 62 50
9:1 144 13 78 32.8
5 268 14 40 5.2
Tempe{a“."e of pour 25 144 13 78 3228
solution('C) 40 284 14 33 49

100 nmojstel Z71& 7k AR o] FUiFoE Yo A & AFgste] 37CAN SEAHS WAtk A A
°2 YElETE EUDS F58 2%2 3t WO oEdE B = pH 14, 55, 7424 247 944, 9%, %"*4 pHE

s 2dy} &84k9] Hgo] ESLNY A7 AV|EE, sy e %e R WEo| ¢33 EwWg AR A
s fEd 280 v 9 AHEGE o 2dd ZHelE 60 AlZtollAo] okEo] WS 100% 2 dto] A4}
Hlgo] wolALE, 1gu £E&A Hlgo| PoldSE ¢ Ack £82H& EFek E-SLNO| 7, %9 pHSl pH 55
kel Hyt=A7]eb 200 nm olske] YAS 7H UAEY el oA kg9l &Fo] 71 A dojue AL BEY & UA
solvde AS ¢ F S Ta o] o AHes 5&e i, BE WEL 10-1247 Alelo] FaHE A& 9T
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Figure 5. Release profiles of okyong-san entrapped in E-SLN with
various pH.
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Figure 6. Release profiles of vitamin C entrapped in E-SLN with
various pH.
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Figure 7. Release profiles of okyong-san entrapped in E-SLN with
various temperature.
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Figure 8. Release profiles of vitamin C entrapped in E-SLN with various
temperature.
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Figure 9. The profiles of % whiteness values in control and various
sample applied region. A, B, C, D, E, and F corresponds to cream
base, cream base + vitamin C entrapped SLN, cream base + vitamin
C, cream base + okyong-san entrapped SLN, cream base +
okyong-san and control.
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