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(57) Abstract: In one aspect of the present specification,
provided is a method for predicting a side effect of a
whitening ingredient, the method comprising measuring
at least one of i) the increase in toxicity according to
long-term use of a whitening ingredient, ii) the difference
between a concentration having whitening effect and a
concentration having cell toxicity, and iii) the increase in
sensitivity to the whitening ingredient according to ultra-
violet pretreatment. In addition, the method has an effect
of effectively predicting whether a side effect will occur
if the whitening ingredient is used for a long time.
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Medium 254 (Cat. No. M-254-500)°l HMGS (Cat. No. $-002-5)& &2 WA &
ARESRAT Al E Mg A2 Az iz Agsilen, ¥E
A 3= passage 3~8 Aol & o] &3}l 8 oFshH, 37°C 2 5% CO2
Astulo]elel| A 175T Z ek 21 A EE vkt o, Al ¢ Al 0.05%
Trypsin-EDTA & o] -&3to] A2 & w2 ¢k F, A2 7]1(1200RPM, 5+ &

o] gslo] MAEZE F o} 5X 103 cells/cm? 2 seedingslo] Wl &F s}SI Tk Al 3 =4
Alg g 13l A=, 96well plate®l] Al EE- 2 x 104 cells/well = seeding 5} ] 3}
S A7 AL, 2 e S 54 =2 200ul/well H Aol A 2] 3 v
AGAIZbo]l At T Al E 548 AT

= O A 5, A375(Human melanoma cell line)<> ATCC(Cat. No. CRL-1619,
USA)ell A <13 A T, Al 32wl 9 o) -& DMEM(Cat. No. 12-604, Lonza, USA)°]|
FBS(Cat. No. 16000-044, Gibco, USA)E 10% ¥ & WX & AL-&35151 o, Al t)
ok 2 A 54 A H-S HEM 7 5 Y s

A 54 SA

A 3 540 Cell Counting Kit-8(CCK-8) 2. 2 =743} 2, A ZAF= Dojindo
Molecular Technologies (USA)©] U}, =78 WH -2 96well ol 4] ul| ko] 4t M| 3£ 2
A& A AskaL, 5D A2 10% CCK-8S A3 F 2t well ©l] 200ul®)]
A7bste], 37°Coll A 2F 2412 G & REG A ZIT), 1 %, §h-g-o] 3 | #] 100ulE
ELISA reader 7] 7] & ©] 838} 450nmoll A S35 E SH s 0, A xE 2
Abg o] X8 = 4= CCK-89] colorless®l] 4] orange color® ¥ 3} 7] ] o]
Aupgo g fit

A3 A EEE ok 2812 19l whe} kgl

(7512 1]

Cell survival rate (%) = {(Awmpe — A/(Ac - Ag)} x 100

A © 21 A1 A 3H-S A 2] gk A A 3Z 9] 450nmell A & F 3% 4k

A, : Blank

A. : Vehicle Control (0.5% DMSQO)

2AAE
o] ¥ A3} S Student's t-test S AF-23}5] 0, = HE 33] oAt A F S
ol Fol AR E R o g gk d RE 1A (SD)E HHERA S
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[92]
[93] DA q1-1: HEMn-MP A Fol| A 2} v] WAl /A g A ZHE Al S 54] 55 W)
ol
[94] HEMn-MP(Human Epidermal Melanocytes, neonatal, moderately pigmented donor,

Cat. No. C-102-5C)ol| A Z} v W} A X8 M| ¥ =S4 555 8o a), 242ho] v
Aa-g a7l 19 552 247 A8 ¢ 2 19 2 79 H Controlv-(0.5% DMSO)
thH] Al ¥ A E5(% Cell Survival Rate) 2 24 Fo] 18] Z &2 YERHI T (5 2).
EH S ANE Gl 2 v AR E/AYAIPEE CCy I CCyy FEE
T-3FaL, o] & o] &kl 14 A thH] 7U A Al 54 F 59 v &-& AlAke gh&
3 20 YER AT

[95]

[96] [321]

501 E5(TY)

RD (Rhododenol) 2 [2.5mM5 mM10 |{0.16 mM0.31 mMO0.63 mM1.25 mM2.50
RK (Raspberryketone) (mM20 mM mM

MB (Monobenzone) /  [125uM250uMS5 |3.9uM7.8uM15.6uM31.3uM62.5uM125.0n
RC (Rucinol) 00uM1000uM  (M250.0uM

AP(5-oFthRtek - (3.13uM6.25uM [0.39uM0.78uM 1.56uM3.13uM6.25uM
N-(2,4-T] 3] =5 A |12.50uM25uM
Z)-2,4- ] v 5 AL 50uM

Wl £ 4kolH] =)
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[97]

[98]

[99]
[100]
[101]

[3£2]

LS Rl RD (mM) |[RK (mM) [MB M) [RC (uM) |AP (uM)

I
1 CCy 7.1+0.8 6.5+0.2 178.2421.6(170.2+15.9|3.3+0.4

CCs 10.8+0.7 [10.4+0.2 |284.3+28.2|346.7+12.7|5.4+0.3

7 CCy 1.0+£0.0 0.4+0.1 8.9+0.4 69.746.1 |1.3+0.0

CCs 2.4+0.1 1.4+0.4 19.0+£0.7 |283.8+20.4|2.5+0.0

192} CCy 7.1 16.3 20 24 25

CCs 4.5 7.4 14.9 1.2 2.2

HEMn-MP Al £ & o] 83t S5 Al g o] A 2} m| ) A] 7ol o)) gF Al 32 35 A W82
oF= w3 Al Zbel upet A A 3] Dkt v
&A% RD, RK, MB & ] 3l 4| ¥ X5 2
A5 A 0] # A4 4.50 ol A Hth 14.99)] 715 B4 o] F-7HCCs, 715) 3 HHA
oF A 7} A HAF-gof Ul gt AR a17F ¢l RC(1.28]) <} AP(2.24)) = H] L 4]
A E5A F7F Zo] FUTHIE 2). o)1=, Al el whet oF & A 2] (&) 7|1kl
7S O 54 SRS U YEbd i Ale R Far glom,
SHFA S Bk R el Al 54242 4E X RD, RK, MBIl A 71
Ag& 583 2 vEbE T wabA, 1Y 71E A EZ S vl El] 7 V&
Al =] 0] 278 o)Ak, 2,84l o4k, 2.94] o] AF, 3.0u] o] 4F, 3.1 H ©]4F, 3.2H]

4F, 3.3 o] Ak, 3.4H] o] 4, 3.5H] o] A}, 3.64] o] 4, 3.7 Hl] o] 4k, 3.8 H] ©] 4}, 3.9

2, 4.0 v o], 4.1 vl o], 4.2 vl o], 4.3 vl o] iz 4.4 v o]l A5

A B0l Bxpgo] Qli= Ao R gkt st 4= 9l

A 1-2: A375 Al oA ZF v B H/ XA M A Y 54 5% B W

Human melanoma cell line, A375 (Cat. No. CRL-1619) A| 3520 4] Z+
WA, A 2] AIPE AR S-S GRS, ol Al ell= Al R A e
208 AR TR BAS 24 Sich WA, 27k v R e A
% 24n o] AN 5] ALE %4 2, 1= 24h o] Ak 5 2417 Ael w2
Ha & A2 v x] &2 1w gkslo] 48h & F7F Ml ek 5 A X 54 54,
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[102]

[103]

[104]

[105]
[106]

11

PCT/KR2016/001915

npx ek o g A7 7F A g E® F u) X w3k glo] 72n o] At FH A E ZAS
SAste] 1 =2 JERPA T 3). =3, 54 29 E B 4

v W 4] 308/ 2] Al ZPE E CCay 3 CCy
o] 3930 AL 54 S E ] )& ANSHE T (E 3).

=
}_g__L_E

8L, ol & ol gkel 1994

[323]

n| g v RD (mM) |RK (mM) [MB (uM) |[RC@uM) |AP (uM)

19 CCyy 42402  [6.7+0.1  [119.8+4.7 [313.9£10.6 |25.5+0.8
CCsp 84402  |10.7#0.1 |294.8+7.2 |508.4%11.3 |33.8+0.7

3 CChy 0.19+0.01 [0.24+0.02 [2.31+0.07 [52.73+4.67 |17.2+0.09
CCsp 0.50+0.02 [0.79+0.04 |7.19+0.14 [122.13+10.919.99+0.06

9

192} CCyy 22.1 27.9 51.8 6.0 1.5

o H] 7]

39 At H] 3L

A 54 ey, 16.8 13.5 41 42 1.7

HlECH, |5

Fold) H) 3

A375 A 28 A T} 4 5 RD, RK, MB A 2] A] 1Y 7] M 3254 o v] & 3

71 Al E S

AP(1.79)+= ¥ 1L

4] 0] 16.8~4 11 7}k Z7HCCs, 7] 52)3F= HHH RC(4.211),
A F7F Eo] AL Ao YEFGTHIE 3). o] & %3, RD,

RK, MBi= 4712 02 A gkl b B4 F7h7h FEelA7) & Fow
F7hgoEM o) E Aol BHE Wb A o] AL A gkl vl dlshe] Az

A Fhs A o) £ 508 AZE W, o] = Wuk

melano-cytotoxicity 573 %] <1 4

A) =

=z O O
5

= Al 2 E 9 in vitro
F ohbe g7Eh ek, 19 71

J o] 7h)] o]/, 7.5 vl] o] 4}, 8 1l o]/, 8.5 Ml

o1/, 9 vl o]/, 9.5 wl| o174, 10 Ml ©]7F, 10.5 W] o]/, 11 ¥ o7, 11.5 v} o]/

o]
W= 120 o] 91 7§ m] A e

53], A375 A ZZ A 1Y &<t A

H

-
O,

o]:g}oﬂ Kol

A=
A
=
o o]

A3 d 2 : HEMn-MP Al o) A ZF n] vB A FL

= U ol Al E 54 0] 2

T

24§ o

A= Ao gk e 4= 9
13 gl Al FES A ASEa 24 F F7)
74 9-RD, RK, MB A 54 2] & 54 o] A4 F-718F HEH RC, AP
7VebA) o o' Hol, of
M 3E =74 359 (Recovery) = oF=of uf Z

T} RC, AP 1| Wi A o] 2 A

2 e,

& 97 B
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[107]

[108]

[109]

[110]

[111]

[112]
[113]

HEMn-MPA| 3 of| 4] 1]

ARE 49 FEE A F 7Y

PCT/KR2016/001915

Ard day QA oA 75 Fetelt. 7+

=
%o} vl %k}l Control w(0.5% DMSO) T H]

Wb g Sgske] el e AT (% 4). =, 2 vl WAyl wekd

AA 55

=90 %
=

Jakg}/\] 7] Ecso(uﬂg]_u /‘ﬂ A] 50%
/q] JEHJ/} Uﬂgl_l/] /\gﬂ 04;<ﬂ a=

JEAISFT (32 5). TLE] AL

==

3§52 Aol)E Gopns] 95kl

vhro] EAS (I 6)

A 555

s5)=

=

A 3¥ste]

5 he) 4

-

Z}z}e] g% gk CCy 3= CCy ol ECso

[3%4]
ELE(TY)

RD ¥ RK 10 uM20 uM39 uM78 uM156 uM313 uM625 uM
MB 0.2 uMO0.5 uM 1.0 uM2.0 uM3.9 uM7.8 uM15.6 uM
RC 2.0uM3.9 uM7.8 uM15.6 uM31.3 uM62.5 uM125.0 uM
AP 0.02 uM0.05 uMO0.10 uM0.20 uM0.39 uM0.78 uM1.56 uM
[3%5]
* ECso (50% Inhibitory Concentration of Melanin synthesis)
5 RD (mM) RK (mM) MB (uM) RC (uM) AP (uM)
ECs 1.13+0.16  |0.97+0.09 6.84+2.5 2.7+0.6 0.11+0.01
[3%6]
Fold RD RK MB RC AP
CC/ECsy  [0.8 0.4 1.3 >20 11.8
CCso/ECso |2.1 1.4 2.8 >20 >20

62 7] WA 7 days A A E B4 (CCy) 559} Hahd Ad) 5%
(ECsp) 57 A w5 v) Lk 21 0 2, CCyf ECsp> 20% A E =54 55 E
50% U“a‘rﬂ Al B §52 Yie o2 R5 §5E25E 20% 540
et s A & HERd A o)t CCyf ECspi 50% A ¥ 54 55 &
50% Aetd Adl A5 SRR UE e E, 8% SRR 50% 54l
ER s o] A il vebd Rlold

RD, RK, MB = &}y o4 %5 55 (ECs)oN A 1.4~2.88] =4 2]} A ¥
50% A 33573 & vER ] B ARt RCQ]r AP 200 o] 7| A el 7 g-ell vt

50% A3 =4

ll:_

3R 5 o

< YEH A TG
%= 2}, =5 in vitro Safety margin®] v -§- -2
& 527bol] 201 o] o] F&
gle-2g glol

M TE =2

1. = L.

- 8t

6). —,,RD RK,MB & &% =5 ¢ A x4
vy RC 2} AP

=4

Sl Safety margin-g- -;TZ] HoZH G ehr g ool

3} 92t} Wk A, CCaf ECyy 0] 59 014, 6 1] ©] 4, 7 1
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[114]

[115]
[116]

[117]

[118]

[119]

[120]

o] A}l 8 ulj o] A}, 9 vl o] 4k, 10 ¥l o] AF, 11 vl o] A, 12 vl o] A}, 13 vl o] 4}, 14 Hj]
oA}, 15 1)) o)A}, 16 1] o] A}, 17 vl o] A, 18 vl o] A}, 19 vl o] A} EE3= 20 v
o]l A njuldF-2] hr o] R E Ao R Ak e 4= 9l
Lok o] 9} A2 g2 Alm SRl whelA el A A aFo] deld
=, N A A S A 7] S}, o] = s E AA|
1o 2 ek Al & R sfof st Holl A Fa st

A3 o 3: HEMn-MP AM|3E ol A 7} v A 71 M| UVB AL 7o & =4
55 ASh] A ol o g W17 F7FE) vl

UVB ZALe] wh& A 8 A 3 =40 o] v 2] = G e &Rletaiat, UVB
ZAF glo] ZF 2A1mE A 2] 3 1 3 UVB 20ml/em? S 24 3, 7 241 &
Al et 1F o2 o] 7 F AT AESAAS Hlﬂ%}iiﬂ}(E 5). °]+= UVB
Ab=rel] of sl wighs Xl A ol thekst vl A4 E A ehglE o o' v A S
UER =] gFlstaiz) skt M 32 UVBE A} & 3 A 28] 5l Al E ol A
ol olal e M XS54 858 W

d
o:

F7he ME5A S 2HE8 3, UVB
hYA

[3E7]
RD | X%(mM) 1.25 2.5 5 ot
A =4 8 & 24% 27% 15% 22%
RK | %(mM) 0.625 1.25 2.5 ot
A =4 8 & 19% 8% 26% 18%
RC [|[F%@uM) 31.25 62.5 125 ot
A=A HE 0% 0% 0% 0%
AP |FEuM) 0.39 0.78 1.56 ot
A =4 8 & 2% 14% 0% 5%
7 7 A8 UVB 2AF -5 79 F Al 54 W3 &S SH4ggle =,

Z} 2 A H 2 ) E 55 (3 points)ol| A UVB A=+ Oib Al 3 i8] UVB A =18 -2
A E oM o] 54 v (%)= YEFHIA T &, 47T 3k Control o] A R
UVB 9l o] gt A| 3£ 54 1] &(15~20%)S B3 =] o]t

2] A(UVBYE ek Aol AL 7 Z42ho] ARl E A sk ls AT,
Algl F 5o A RDEF RKE 1 20% W €] 2] A3 54 o] F-71gk Wb RC9}
AP= 5% u] "o g _Cgrg] sk 3}k /q] EEH 57]_5 EO] ;q O}olu} o] = X}ﬂ A oﬂ
T E o] ojn] qZhaf Xl b A Z ] 4§ RDEF RKON BEG A 540 0] T %
A& o Q) o] Y & e GA] RCEF APl A = UERRA] = Ao =2,

d
o

p

&2
;
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Safety Margin ©. 2 L} E}

sty Ao R Al ) upehA, A7) 8] & o]

3

Ry

== O
=R

o 14% 1|7},

3
3

3%

2

Ti’l_

T 15% M)
35 10% Y

3

3%

B

T 9% V%

2

GO

T

&S
=

2

T

i 11% W)

jane)

&S
=

2

T

I 12% W]

jane)

&S
=

2

T

o 13% 1

ok

=

e
© ol
=

B W

[121]

[122]

Zko]

l

A

| & u RD, RK, MB:= 2l gk A 3 9} o] vk

Bl
H €]

= Z
= O

o] ko] 7}

N

7t AR (UVB)el] =

Ay
s ol

b=, A

N
No

Rhododenol

T
T .

t}. o]

[123]
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page 159, line 11-page 160, line 9; page 162, lines 10-13; figures 2

A KR 10-2002-0 4 A (KOREA CHUNGANG EDUCATIONAL FOUNDATION) =12
28 Septembey 2

See examples 3-4 fi gures 3-4

A CIN 101332950 A (CHENG, Shigun) 16 September 2009 3-12

See abstract; page 12, line ¥3-page 14, hue 13
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