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a9 E2JES i%LOPX]“L Ol ERE AFHAE &= A5 sl wmE 1 o)At JfjE REogRE dojd &
ATH. A EA HFA S TEste WHoeRE v &, 294 74 FE, TF, 294 4F e 19

e Az 5 5 9

S8 S 2 MRS WS meldel shte sol=Sa I§I BES wElra A&e 2E o
=4 BBtk 7] HAAIAE Edx (trans) 2 EAAYAT, w2 Lo WA o FATL A2E A
s,
=
A X
OH
a2
AR A% #2283 AL HS, FF WEE 06 FEWHE 2FER(crude extract)e] AA
welel wet vach, @ A, $5E 2 uhTALe] Fe 200 Yehd wel o] 13.7% V1A 20.1%9)
Wl el thE FAGNA, FEE F wbEASe] F& Holw 306, Mo 3%, HolE 406, Mol 458,

4
% 60%, Mol 70%, Holm 80% Hir Hojm okelth. 54 FAN, FEE T TAL
ok, thE B4 PANN, £4E F AL FE 608 ol Folth. Aol 6-8& e el

AFARE Edss B A% A2 9
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< 103 9 Ee] e dske AEH A4 £ HF, 74 A& F A FHEE .
Sobdle o) del gk 9F-o WS S7HA7IAL 9FhE SHAT1E F543 A (phototoxic agents)® #
a4 glth(Epstein (1999) Med. Surg. 18(4):274-284). &&}dlle #EdA A JAE Fidhe 2oz
Elwtth(Diawara et al. (1997) Cancer Lett. 114(12):159-160). Algdg o} A EE9 ZFEEJdA FH3 A
24 =2 (gonadal toxicity)e A]ASFE- 8} A-1135 (hypothalamus—pituitary-gonadal axis)e] 3¢} &
HHo® AAFY glth(Takizawa et al. (2002) J. Toxicological Sciences 27(2):97-105). % EL] 2 o]
oA Zztdll, WZ3+d (bergapten; 5-HEA&T ) B JEEA(xanthotoxin; 8-wWlEALEtA) ] A Fol=
FoF o9&y WHow ZAE(birthrates); 2 F-9l(implantation site), A171(pups), A|(corpora lutea)
o = MR A H Wl AFo] TE 2 £33 aERA F=E FAAFATHDiawara et al. (1999) J.
Biochem. Molecular Toxicology 13(3/4):195-203). <&dl&L w3k {i@‘_/\(llver enzymes) CYP1A1 ¥ UGT1A6
o] mRNAE frEdte Aoz YehA, &EgdEd 93 F4E Ad2E=ZZA diAbE AA 54 (reproductive
toxicity) ¥ wAe] WX 7|5 (ovarian follicular function)¥} ®i#(ovulation)] #TZH HAE My 4=
A5 AJAEH(Diawara et al. (May-June 2003) Pediatr Pathol Mol Med. 22(3):247-58). F&tx=Frldleo] =
Jo g Qlate] d5F MAATA ke e TS AR e vFEAE 2 ENA S o)hdT
AE AAs= Ao] Fa3IT.

_p

bl 2 olhdehdle Mede]ol FAE Ax T oF 0.1 - 2% AAEH, & B 294 FA4 F
suollA T oF 1 - 2008 AAFH. Adeol & Awe 2FEw2 &1 F5, Bv 29 44 F%,
T, A 4F Ee A7 e @R dojd & v sty wF AR 2ES ARvEDY
v e, Sl 2&(Qd= S3)F 7 #00570/K0L/2005), 5, AAY H e 54 #hH 8 = H g4 <
dl 2ojd F ol W= 58ED I AI2006/02517495 % of7]e) o] HA| gl FxE EFHe] glom,
& FEF o5, dtel=sdstete] FeheFokd aelE Rafeta RAdHoR FeheFokd weEe] sl
& 5°1, 500 ppm MY}, Ei= 100 ppm HWHe] FehweTuld waw) $AE nEAE 2ASE A A Ve
shar vk el e Hw FHULETH dd=we] F&, JbdstelM 474 &elE AR 25FE
Zheesl, 2 odE Sol MARAeR Ay AmctEady], 5 F 2Ash, &M 22, A2 R oS
e sk el o Ao o

g Mo
A v fr Lo

2 g o JA FadelA Ao v S 9 #E SEEEY AAFEA Fe 2AHES o 2 ZAAS)
= el ek Fojnt. olEd 2AES Wl % AAlste MHE As TFdAAA dFES FEStL 25E
ES VA &qoR JpgEElEte], dE £ HASdHeR AdY IznlEOHY, F& 5 ZA3, &
3, AAA 9 o5 23S EFEtE Wl o A dAES xS o] Mo R HAH 2FEE
2 EdHom &Ll olh&TY T FH=Tud ELES XA &gud. wEA, FAE 454, =
4 A=, 29 (carcenogenecity) B o2 StE AvtE A2 54do] BAAo=w AAH.
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g Tk 2B A% Amol BF Zolt. BE TANE WAL Bt GHHow HEeH 19
o, A EE FHoR HEbsd 19 9 % GAHoR HEleR YAE T 2B TP
o,

A o A Aike] BlEe SHE] ASEA gon dts A wel ggArEel o A= & k.
dF 5o, dF FAdAA vFEXAE o Aejaite] S vE2 ¢F 1:100 WA oF 100:19] HHeltt. &
AN, FF SFFF(ration)S oF 10:90, F 20:80, <F 30:70, <F 40:60, <F 50:50, °F 60:40, <F 70:30,
oF 80:20 W] oF 10:902] Wlolth, ZAELS of7|d 7lsg gyl w2} wigd 4= ).

C. HIFAS A& gt

2 g uE g 2AELS FAAEANA FAE WHoE wiEgE 5 vk, AAd 87 & 59 e ule}
dol, & Wl 2AES oF8, FAE e RN =R WFdE ¢ Jdow gEgHow Y/ue sFE
o2 F8Ibes A, FA, REA, A e o5y XIE A UE ALES ¥ F drh. +F
Ae gFgstdoz 9 spgFoR 38 AF 2 FE] s4A = v E(vehicle) ZA AMSHE B4 &
Holt}, o3k 1A dEE B, 924, dE8(saline), FHAY, 3} A7, z2gdd FHF, A3ty
Fuli, heid, AER~ A, oSt E, g7 daEgrs g WU E, Hank &4, BHEA L 7|E A
getor 2HE 4 o &do] glont, oo FAHAE Ee=vh. HIFA HEE, A EIWAER, ]
&, dd 2PoolE k= EFIgAiel =R AMSE 4 k. e F83 ngES ARTAA, Ad7d &AF
FHEANYAZS RS, £HE B gAEDS H8lE FdgAS g3

Ao oA, B dtio] 2AELS EFATE(transcutol), T JEZE E I A=, e ZYEHE
-20, v ARG e 2F o] AV HlgEe 2FEE WMIFEHAT. FEA= I v HIkA, oA
o] EDTA, t©l4+¥ DDTA, BHA, BHT, ARy AEHOE, x=2rdt & Folold| EANnordihydroguaiaretic
acid), ZE¥ ZAHoE, Lx IFIFIVCIE, Lu dHEWAIFGOE, t-F€ 3ol=29=, SnCl,, HO0,, %

2,4,5-E¢ sl S SN DE Zsi=, wekm C, wlEkel E, wlebe E obalelo]=, #x¥ (phenonip), % 574743}
shobe rgAe getals te BAS BT 4 Ao

WgtEel piE 2Ass BAY dmi $AsER, BER, FTAGEE, AiE SdXavelE, W
EetaE StolREidolE, £F 98 AdolE, BunLE, QA $EF, FUAY 939, 2o 93
o, SaEd, AEHelE, % Feholdl, Ei ojFe] EEe] otk FrlAlel dmi Es A (thinerosal),
- EE o-AlE, EEwd, del FFE 2L 9d dmge] gou oo HANAL @btk EFE WHRe
OA e mA F st £ oglom, Fobg @ee) mi goomy AP AAsk B & Ak mebA, W
A NGRS A, RYAL GAERA, A Y 4R, wEA 52 P F 9w, Fol Ao @is ®
= 494 4

5o W% AU gaE 98 FolF A48 uAUFS Buw e e 34
A, oE Bof stol=2d)i, RemldolH=, o} (arbuting), HSAIok
2 El

,o=EEAt, AE A, dEol= Rl

(aloesin), =€l 2 =8l {24, #x F25, Houg F2&5, A F2E, 429 vz 2, 282
Y (glabridin), HE C XA, vl of~z2H ZTAFHE, HEGANAYA of~m2Ho]E, HE
e FEA, Effdaat 2 739 FEA, TGF-B @z o] ulo]ownwWE ] (biomimetric), AEFF-dold, Uolilo}h

AR =1
"=, PAR-2 AshAl, A€, deIdadmd, dasAm R 2o F=A, B Nivitol™& Egsin, ol

BEAE B

oe pAdeld, B 2gRe AL 24T 45How
9 EEZE

#) A%otE AR 5
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[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

=g pAdN, 24Ee nEA EE WS 2FAT. nEAs 994ow
B ABIH WS BHHOE FYSHE Bholth, AP nEAL, o
dob AEM AR dwuy, e, v, A, ok, s, F4

(microdermabrasion agents), %—EH‘T%EHO T Eholt; dA Wi wpolelx v dhalr; ohE Bt
A~

BE w2~ X ZA (Hunter's Titermax adjuvant; Vaxcel. T.M., Inc.

Al 2AE; A QAR dAEx~
Norcross, Ga)$} &2 &= E%E]Di _H;_Zxﬂ 1] B ZA(Ribi adjuvant; Ri
o

SIHS31 10-2019-0025740

oy Az Al gk

3L

Freund ®.%A; 7)€} 4t

23 A5 Az wAda
=

=

bi ImmunoChem Research, Inc.,

(Hamilton, Mont.)Z%H ¥47Fs); % Quil A(Superfos Biosector A/S(Eﬂ‘j}i)irlﬂ AT7Ms) 2o ALEY
9 9] FEAE XFs, o] ?@Qﬂi— etk HAle dPHoR A5dl FEAAA 1E§V—1 A=
W71 E S7HA7)E sEEelt. A dAe S ANE aEE, A %]%EJE, xE, YeHeE,

wq, ol Hholels, 09, o sH|e

= 9 S EFE 2, old dAHHA= &+

o2 AAldeA, B ZAAEL AAES F&A UZ AAS WEete AWE aiPgER Alxdd. of7]dA] A

L8 A aFEELS uEA S 2AAES AWE HsE o st 43 AE veEe daREAA

FAEof k. AWE wFg=9] o= AEIANH (S, bioerodible)ol™ &S EFFi),

A FA oA, Aje A IRk oz 4 wtEY F T 71Z38ke] 0.001% WA 100%, 65% WAl 100%

(d& 91, 75% WX 96%)2] WA AZE shetdl, 0% WA 15%2] A4 stehdd, 2 0% WA 7% (dE 5o 3 Ul

A 70 BlEd EE 19 FXEA Ee P4 SUFEY HAREE Add aidoy, 548 YehiA g

ol mpgAs Fro] UP2s6(HFEA &) 2 FARET. & o2 FA A, due EFoddd-d4 setd E

g5 X3 4 Q.

A FA oA, Ager A7 GA AFS uiet Zo] FAHIL/HAY dd AE e U AEEEHE o

ZE v g o] UP256(MEA&) 7 A odd AJa'oR FAHEY. 7] odd A|A'S vk sHA
A CetomacrogolTM10000.2 P73t £3-5&), 10 WA

2 WA 10%e] EEAER & (S S, 3
2560 Elobd U:&, 20 WA 60%9] N sk, 2 10 UlA 6569 = %
0.1 W= 1%°] N N"-w=In &[N -[3-(sto] =5 A v € )-2, 5-1] & 2-4-0]

Imidurea USNFE 44715), 0.1 WA 192 &2 4-3lo| =2 A R o] E(d S

LaboratoriesZ4-EH Y57t EF=& 0.01 WA 0.1%¢9 2% Hd

sl o]t BEA, A &

vtkEgod]s-dol] (AEH
Eo], A%9 Nipastat® Nipa
4-3lo| =2 A wl Zol| o] E (AT H

Nipabutyl sodium®.Z Nipa LaboratorlesiTH A47Fs), 2 0.1 WA 2%2] dAlFZAdegeR A,

A A, AR AL wtuA AAgom FAEY, ool AAGE ke TtwAgte s Akl £
/g- A} O

o MEZ el A

shd (water-miscible) H7HAl, A& B ZEYAE, Eodd 2 i, T

7] MAEE AhA R o] UP256(MEA1E) 3 &, =, 0.01 WA 20%9] -&

zzdd 222, 2 0.01 U4

10%, ¥hEAaAl 0.5 WA 259 S3A, d& 5o EfpItE, Hd, ﬂam, ol7t # Ak Ze HAE T
=, WEAZE2 29 JMEAIEE W d (carbopol) B2 A Ee ‘?}%*é e 2 S o] BEA, odE
£l 0.1 W= 2%9] g 4-sfol=FA iz o] E(HETepd) Ee H5Aloeg-tH A A (differential )2 T
dE ¢ k. gE A3e Hﬂ“f nhghA gk ko] UP256(RFF-A1&) % 3], 70 WA 90%2] Eejeldd =&
(A= B9, = AFEWU.S. National Formulary; USNF)ell wheb AZ® 40%2] Zgjogdxdl ] 3350 2

60%] Eelold=l = 400% et Zeloldd =2z Aan), 5 WA 20%9] =, 0.02 WA 0.25%2] F4t
o

A (A5 B9, Teﬁ} 3]
glolM EAF; EDTA)E FAH ).

EEAEZ) 2 0.005 HA 0.1%2] ZHCEA(HE S0, dddrjelyl HE

O AMEE AZE ol folv ¥ TE dx oA WA AZE yetpy FA AZE uEds
¥3heict. ghEdold goje HA dE A (native wool fat) @ AAE UEAZ 33, gdsdl FEAES
53] 19 E94 ke 34 545 WASH] flete] Ao w AR geEds xde, feEd 34
=S 53 34 e v 33E 2 gl gi8oes Ao % i}%}%ﬁﬁ]nﬂ] A E o] ALEEI Q3L
A% 5ol Bhsdl AR AFD & de PR ¥

AbE7bs e BhEde] Aeet A S7HES Softisan 649241 L# T FHER SoftisanTMOZ YF7hsst 20|
Th. Dynamit Nobel Aktiengesellschaft®2FH Y+ 4 & Softisan 6497 A A=A A4k, oliHo}

22k 9 ool xZate] FE MY o 2H Zola; 1o EAIS H. Hermsdorf in Fette, Seifen, Anstrichmittel,

Issue No. 84, No.3 (1982), pp. 3-6°A AF=Att.
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[0134]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0143]
[0144]

[0145]

ZIHSd 10-2019-0025740

o= o]# o] HE7](PhotoDiode Array detector; HPLC/PDA)E AR&3te] 119t AxIZrlE 1] (HPLCO)E 7
3ttt 54 3tgES Fu ¥d-a4 A2 (Luna Phenyl-hexyl column; 250 mm x 4.6 mm) S 25 36% A
100%2] oFAEUEZL(ACN) O] AN = gk 2 & :LEHQ‘EE% ARgste] 1280 HAA &3 v, 3% <
100%S] ACNO.Z £Z319ith, AFEE AAIg HPLC 278 & 19] 7]Al8kgich. HPLC Bl FznEale & |
of =AY 4 SeteS FRlstar ddAeR A  de &F uEAE, &9 3 o)aEdls A
G RTOEA ARESEe] AFAIRE ¥4 WA (peak area)ol 7]1Z3to] F@EATt, wFAE, Lefdl 2 o
rdepdle] AFAIZRS Zh7E 18,194, 7.33% 2 7.95% U,

ot O

f
WE o
=
K,

B 1A, Fohd 2 olhEehde) AFE A@ HLC 27

T dld-sal, 150 x 4.6mm
aYgdE 0-8% 36% ACN/E

8-20%- 36% ACN/E WA 100% ACN
20-23%- 100% ACN
23-28%- 36% ACN/%

ey 1 mL/%

ae 0-11% 246nm (&gl 2L kA g)alo] tjste], 7-8%)
11-28% 260nm (W}5-2] &0 dls}o], 18-19%)

ex 35T

BE = B2 g0 g5ke] 0.1 mg/mL MeOH

Zetdll 9 A4l dlsto] 0.025 mg/mL
FE FNE 0.2 mg/mL MeOH
He 0.01 mg/mL WA 0.15 mg/mL

A 2

Al delor AEolA vAeS Fashe dNE Wy

A A - Sk 8100 nL) ok Mol A E Lol T4 210 @) HUbetn E¥ES PY2E I
F7](wrist shaker)ollA A&o2 1A ot ARt ofF, E=S AH SHAAA oJis By
FE AL AR SWE AREEte] o 3] ol whEshal, oS HopA JulE IATUI|E AlASt AF
& 1w sl Azl

é
—
(&)
o
=]
-
ND)
B
l_Lt
ﬁ,
OHEH,

of AT EE o} FA BH(10 9)& M7/l EFES 408 &
A& M2 SuiE AREste] 23] o)} wkESITh ofdE o

71 FE DY SOl FU AE BEES e SvlER FEIGIT: tERadeOaD, odE opdH o E
(EtOAc), ohAlE, i P%(MeOH), A | Z(BP 35-60 C) B A ol¥l=(BP 60-90 T). o]F, FE&E} 2

S
B E4S A 10 71E® WPLC B4 o2 A8, A9s R 20 7| ASA.
X 2: qY7A A Lol 2 EZYol FEEY AF
SR DCM EtOAc | oFA1E | MeOH A A5
REES NEE of ¥ =2
(35-60 C) (35-60C) | (60-90C)
F2= 0.5833 1.7535 | 1.6710 | 1.8932 | 1.8795| 0.6457 0.9203
F%)
FZ 5| A 29. 1% 14.2% | 13.7% | 13.7% | 13.9% | 25.6% 27.2%
HEEAE %
A o] A 1.7% 2.5% 2.3% | 2.6% | 2.6% 2.6% 2. 7%
HEEAE %
W ZAE J87](100ml/10g 3A]) 35 (50ml/10g LA
A 3

U azvtEady] s AAld 290 7lsd e AREske]l Medeel sdeEeore] St dejd



[0146]

[0148]
[0149]

[0150]

[0152]
[0153]

[0154]

AARA e Sul FEEAM WFAEE A S AHgstdtt. 54 A Ast @] deol FeheT
rhl o], 53 &ehl/oladdd eddo] flE ek wEALE de Wyes ISt aostd, 474
o mlejols Ad JlEA (WFA4 D) 1.3 em B &% 20 nl, BioRad #1%)E Fold wd2 A5 wpF
Ao FehwmFukd SeEe Rl A% ARR U@ Sl EEslt. BEEE(EET 10 nh)S
Aol ol 20% EtOAc/AH olHl22 Hjd desbd TC EHClER &gl w4 3,
FAE, P R oladelEs XE S &A% ARgetel SAE 1o AFAtel 2Age] glskat
AFHE & 3 AT & 3 V1ER oRrbA Sl 3 R A TRl FeheTeida v
& Zefsted festaed, olHd WHEe] w8 o qrRe] Adtel AAHew AgsA dE
ATt

3 3 AEdPer L EY ol 2FEENA FE T AT vpX] &2

A9 ARvtE gy o the ooF

w4 A A7/ 4= 4 A}
F28 4
AlLOs(573) omL/25mg 1. A-f ol Bl = PR
(J.T.Baker) 2. EtOAc (1%%
3. MeOH
XAD-4 5mL/19mg  [100% EollA] 100% MeOHZ 20%%) B9 A g
(o} etel E & S MeOll/= Y E
Z2Ed A
XAD-7 8mL/16mg  |100% A1 o’ 2ol A 100% MeOH |9Fzl 22
(o} ao] E 2 200% FEske A a2/
Z o}z g9 EtoAc Z#HAE
o|E 7)) 100% ol 4] 100% MeOH=E 20%%) 719 Ee1HA
ol e MeOH/Z Teje]dE o
Zgjoln|= Gnl/50mg  |1. A1F oH= =9 A e
2. 5% oMAlE/ A olH =
3. olAE
LH-20 8nl/50mg  [Af dHE= FeHA
ez A 5mL/50mg 1. A o= % 294
2. 15% EtOAc/M{y old =
CG-71md Sml/50mg 1. A clHl= elgA 3
2. oMHE
CG-161cd 5ml/50mg |4 dH = FHA
6mL/50mg  [MeOH/ & €A ¥ E Z EeEEHY
9o Fg

2o 4
Meldelot IHe]Eejore] FxpollA thele

o 2% HFA LS FHE Addelo

]_
NaOH &3} Egaplet. &o& uh3-87]oM 80 T &

2o goas FehaddA Fr1Hew FHste] A = &ekiat
ola&etdle] ¥Art s Atehxl Aom yEhd Sl WS FTAST. ofF W EPEs Ao 94
shaL £ASE AAGIT. & NaCl gl o® o2 i AHF F, §7155 oE oMAHolE B e
7182 FEa3h. f7180E oasta AF 9 A T FUAAAM 50% oo WAL ek F9
100 ppm °]ake] Fepela} b M (angelicin) (o]l a&ad) S Zhe A2 AJH& At

A 5

feheFobelo] gl npgAe 2 Eo| kst 54

57.350°] WHAlZ S FS 100 ppm vIRFe] Eehdla} obd|Al(oladTd) & e HA wEAE 2=
(Lot# UP256-0906MP)= 54 vz, stol=sid sz, dSAge|EefelE, fuSAteln Fol& B 42

2

2l 2FA(singlet oxygen)oll i3k o] 3AkEF# S Brunswick laboratories(Norton, MA  ¥]=5)oll A
H7Fstth. vEA S 2A4E9 F kA FUE 55 89S FXE Wl wEk S-SR HOu, B. et al., J

Agric and Food Chem, 2001, 49 (10): 4619-4626; Prior, RL. et al., J Agric and Food Chem, 2005, 53:

2
h
&

ool
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[0155]

[0156]

[0157]

[0159]

[0161]
[0162]

[0163]

[0165]
[0166]

[0167]

[0168]
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4290-4302). AFZ F 49 7)1}

3 4 MFEES™M[P256)9] 9Alsl e

A9 EEN 4

¥ &2 #ofzd uigk kel 12,848 umole TE/g

stol =54l gl zho] digk gately 6,262 umole TE/g

2 AUl Edo]Ed 3 shals e 289 umole TE/g

T EAL| = o] 20 g gkl 69,929 umole TE/g

AZE 2 E}]d 3}zl e 3.067 umole TE/g

Z ORACwH(Z37] 959 =3) 92,395 pmole TE/g

ORAC A2l &87153r AT rE X thsle] <15%0]t)

N MES At Hro| s FE3th
A= 5719 Mg dhg-Fo] LT HEA guyZd, stol= A o, HSA|UoEZOE, 43
SAP = Sol& W I AbAL F ORACKS 57FAY] SAIg dhg-Foll dish A F P SAEe] F s S

A5 Agd.

RS A E O] 4-TBP M ¥ESA0] 3k 318l W3 & vto]l Hr}

77.02%9] BWFEAE 2 F3 100 ppm W FHe] &bl HAlF Al (o]l AEEHED S XEstE M vEAE 2EES

& 959 AEY T IFE FEE AMESte] Atsd 2E# 29 4-y A2 F-dd)is(4-TBP)
fres WASE 129 Y& BUiste] kst 5 s A stk Absd ~E# 2~ Image-iT Live
Green Reactive Oxygen Species Detection Kit (InVitrogen)Z A}-&3dhe] Wwk&Al 24AF(R0S)2 AAS Hrlsh
o SAsTE. o] AABCA, FAFA-2 7T -HEREYS| B2 EF YA TolAH ol ES HigE Al 30+
S Hrrekgla, o7lelA o] AL dapdAlE Y= glste] Alxu o zH 2 98 ROS9F wHE-skE 2',7'-1
FREREFUMNDR) o2 7Hpiaso] 34 DFE AAZTH 200 pM =& 400 uMe] 4-TBPZ A3 59
Sof, depdAEe A ROSO Aol Fokg whe(S, 77 AA WX A9)S& e Wb, mxE] 2 DNSO A

g8 wehdAZE ROS A4S VRl 9ich. A ZEZel A9 AFBL Zeeht 49, UP6(wTA
2)¢ % 3004 woli= e} gol FHEF FUH 54 vehith,

B FAE 2R %e] B2l As 24

77.02% HHRAIZ(100% £R)& Eshs 2709 AR WAl 2SS EEAGA A 240l dis) A3
T 242 9 100 ppm Rbe] &t} kAl Al (o] adHd) & kit

E|Z2AuA] Al 78S Jones 5(Pigment. Cell Res. 15:335 (2002))o] B3k WS Al-galo] =3)s}dc},
o] WS AlR3slo] EEZAUAY 7122 L-Dopas =33 E(dopachrome) o2 A 3Hea 450 nmol|A]Q] FFEE
TUEHAT. EZAUAIE 50 mM QAHEE 9F N, pl 6.8(HAE SF) o= 2000 U/mli Az 38} A}ﬁ
Aol 1 ml £qo= -20 Coll BA3IGTE. AAdA A3 fste] G4 A%
o= 200 U/mlZ 3A&lgct. 71241 L-DOPAS] 2 mM HALNS HAAE 3o
Sk, MES 10% DMSO (0.5 mD)ell §3lste] AA fFHo=Z 5 ml=Z 3|43} < ®

mM L-DOPA, 0.050 ml1®] 200 U/ml WA ElZAILbAl 2 0.050 mlo] AfAE iu—é}‘i’it} 7&*&% %—%—@1‘% Ab&-
3t Hbg H9E 200 pl= 243, 374E 969 Falcon 3097 HFuler wlo] 42 Elo

Dickinson, NJ, w]=)ollA $aq&A . =959 &3S WALLAC 1420 Multilable Counter (Turku, *"ﬂ%v—)i
=45, e £EE 450 ol M9 B FFE (AAg) WHIE SHY A8 FAEEYH ZAEAG. A

o
e

ER 12
0{ _Q [o
=

oy
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[0169]

[0171]

[0173]
[0174]

[0175]

[0176]
[0177]
[0178]
[0179]

[0180]

[0182]
[0183]
[0184]
[0185]

[0186]

[0188]
[0189]
[0190]
[0191]
[0192]
[0193]

[0194]
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& 4olA Boli= mpsh o], & mFAE 2SS HEAUA Al GAdE yERA @ v, Atz
(AR 63.9 uMel 1050 o= Fofk whaAd Ea2A Al Asis Yerl At

26 8
HpE A &

AEe shass A4, A 8 =4 o gt

86.54% v}FAl& 2L 77.02% VA2
g Ev 534 95 #g 39, A £BE 249 wEsigit.

W A
w72 &
HElR) B obalE o] =

1.0%

9| =9 (Phenonip)

EH2AFE(Transcutol)

e
HIERY B opAlE|o] =

1.0%

7hzd EgagAdtel =

g

w2 &

ZE| & o] E-20

1.0%

EfdaTE
HIERRD E opAlElo] =
A

#H =

ol
i
k1
ol

& EPHE )9 4D RS 2YBS HD Hst 2ol 3

0.1%
0.5%

98.4%

0.1%
98.4%

0.5%

15.0%
5.0%
0.1%
78.2%

0.5%
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X 5 #¥gED
No. | &R INCI ®A
1 Elto] & =(D.1.WATER) &=
2 Gemseal 40 C15-19 &7+
3 GLYCERIN 2| Algl
4 1.3-B.G neY FeE
5 Carbopol#940 7R
6 ARLATON 2121 A2nek ~golYlo|E/fFARA FFOlE
7 Salacos 816T C15-19 &7+
8 svtelz] i Helianthus Anmuus(Bl¥lEl7]) A%
9 TREHALOSE Eygz s
10 | ERITHRITOL dqyEz=
11 | Dow Corning #345 Aol E = E] &
12| CALCOL 68 (CETANOL) Al
13 | STEARIC ACID (EMERSOL#132) | ~¥|o}24t
14 | CITHROL GMS A/S(AR#165) =A™ ~H o} o] E/PRG-100 »H|o}# o] E
15| GMS #205 =24 2H ot ol E SE
16 | BEES WAX oyt
17__| SODIUM HYALURONATE(Hvasol) | AF 3|&F =0l E
[0196] 18 | A2 0.5% 7Veiel ¥l Psoralea corvlifolia %5
[0198] 2AAld 9
[0199] XS FA B0 oA Hut
[0200] 86.54% BFF-AE2 77.02% BFFA-E 2 F3 100 ppm v The] &LEkla oAl Al (o] Ah ) S Xl 279
A whEA e 28e BAF WA B S 90 Ayl igehn AP 29 s A 44
Fol Al 1o] ebdAdd sl AE3FATE. & 604 ASH= viel Zol, uEAE 2AAES = A=, IF A=,
I HE gAY s € 3 548 UEhA Ut 2AAES He v HA20 FH% WA 100 FH%
o MR L)AA AT b 9 FEF A FAEAS ARG
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[0201]

[0203]

[0204]

[0205]

[0206]
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A E 9 Algnurslo] zhekgh Ao A
EPTOCULAR MIT EpiOcular AAZ2] MIT A&l gk 1% 59 NFEL F
AEE A4 ET50& A3 AldEFY] & 54 2 WA vA=A 7

T AT AL Frree AR |agR BHeaY

Aol
An Ay ot s AT AAANL Frlst  [dEd 2Rl A 0.5%
(scarification) |& DA golr}. o] Al@2> =294 Al o] gi= 7247k

o= psld IRE E AFRE Ot (9 Adg dxae o

o7 ST, AFEE H4E gold | degrnt

3ol A= Fiees s A4

o]},
FA A glotA glghEo] A= L GefA A A =2 gl Ag
(repeated AAE e w5 FGrlste G Folt), FL AT B
insult patch) o] Age AT AYA] Fo g |LYAAD HEH 2F

22 W8 Agste] ydEY. AdEE  |de FA44E YEhA

e 9 T 23S fdshe g | skt

B9 Fgol).
FEA Al sggo] FE4 AAQAS Frkst (AdEFS Add 0.5%

= AA g, o] AR AR U TR dxdsd w

oz gehEg B HEsho] WV R |FEA0] ofd Aoz

Absta A & FHol 1574 8 (25

A, AdE e ibe 2848 T A

g e g faste ggEe

o).
AMES slotd glgEo EdWe] JeAS 3 (AEE> U 3 mg/E

Vet AESA AA o). o] AgL g E FofgFo] A o

Eo]7 E9aWolE futsl= ke 2o} o =AWl Wgets

TFE ALY, AdYE 5 B9 |dayA kgt

Wo] ZuAg faste

L olW o] 9 (mutagen) ] Z-g-o]t}.
e F¢ shotd] setEe] I8 FHAHS Ak [0.5% Wigts oA,

= AAS Algolt}. o] Al AMAl 3 |o]H & 4847F Fo &

Fo ddAgsto] AT, AdH= |2 TG 95

WeE A9 717 Fot R 48 |FFE YA

Ag sigtgo] mBPgolu},
A A 10
FeteTutdo] gl RS 2AAE] A4 HUt
AEdelel ZEYEYol TR A F= R Astd, 77.02% vFEXE3 100 ppm PIRF] FFEbeFetd S 2 &)
A vEAE 2AAEWFEE™ S sFE I5dE A-ERE D, Al 8)o wigste] Ate ddA1E
oA Algeltl. o] AL FAAESd F 0.5% =9 HFEEMY AAdaTS HUsHr] s U8, o
g QA Algelth. o] AFAAME ATSE AAIHGHA(PIY NS A3 dA vFAE =Y &5
Hrkslr] fek A/ A7 71l FEsleE 59 udAE g8y, Al Ve 129, g AE A=
HEFEE™ (59 THS 1Y obdyd AYo) 23] XLt 2~38d #HES EsHele] & 93] HE St A9
A== XA HACE. H7b= g5 Aejo] thdk Investigator Global Assessment(IGA), ¥|& 953 M Ay
gH2H(PID e AA sv TTE9 HrF 2, 9, AxF, WS, F440iliness), A 2 ek
(Tolerability)& 23ek 7|gf A3d 35 A& 2389t At A5+ A=, A5 A48, &2 AF
I Zped A A F-ES Y £&E AES XgSSIY. 714, 49, 85 E 1259 ARE &3}
Tt P $5% 7[Ho2hEe] W, PIH o7 7|2 FEe] W}, % 1A 27 we d3Es 7153

]

=
I B39y, $5E9 PIH S35 tigk ok
5=%%) 2 PIH 43S o
5ol Al Holi= whel 7o, 0.5% HIFEE™S FEah=
g 7ol PIH 5= A4S yeklleh. PIH 93-S ¥

A= 6 F=x). PIHSE 19 S50 Hot W& = Al

o

9



[0207]

[0209]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]
[0217]

[0218]
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Ha7b dojxith. & 9olA Holx Hiel 7S Wol g)dat APA] PIH 93s w2 d= 375904 PIH
o 4AH Fark TR, F Wel tda mE MFES™ a¥E T4 483 Fo 4F L FEE o=
7 AvE A% 455 AaAop AP FANH P e
G EA e FATA EE o5 2TEL FHohs Q0AA =g ArAt vad FeheTvidel gl
BT E 2AES AL A A%E E 79 2ok, o] HolHEe FehwTvuidel gl wEAe %
qEol 9% L NYF WaSE AN B oz} MR JFF Madop g Ade Auste AL v
3] HolFal Qith, AAld 7oA Kol upel e EEAIUA]l A7 gle AE VxS W vEAE 24
&9 PIH &% 7|to]ioltt
H7: HFFEEIF OTC 2HA|of CHot Y aHd 0 @9

A1 AlE™ 2 A& 3 Al 4

10 F AlY * 12 FAE = RFANE* [ 1R2FTAH*

Benzaclin (5% HIZY | #1ZY SeaiciofojAl | Bjs|g | ClindaGel HREE

HEAMOIE & 1% HEAOIE (1%) N=120 (1% (UP256) 0.5%

STICHOtol &) o SEICHORoI4h

(3%) N=120 N=13

N=120 R=120 N=162

HEd Haro| Wa A S

46% ‘ 32% ‘ 16% ‘ +3% ‘ 51% ‘ 33%

HEASE Hapo| Wad A2 S

22% ‘ 22% 9% ‘ +1% 25% ‘ 16%

S Lo W AL E

36% ‘ 28% ‘ 15% ‘ 0.2% ‘ 38% ‘ 26%

HASF MAuCHE o] i M

0 ‘ 0 ‘ 0 ‘ 0 ‘ 0 ‘ 62%

A4 11

AxF MaAYA gag okgels FeheFulio] gl nFAS xR Wt

0.5% (wt/wt) WFFX&(UP256) el A F5S =By Bd® PIH N8RS 98 olF U7 Zehauel
A e E Aol Brekdth. o] Al@elA = 0}/\10}741011*1 0.5% %o A& ™, 2% A A9
R Feh . (8BS BT AAEAE AY 298¢ A3 19 23 (WP HEHES A4

= At

AE NATE gErEoR AYE dukd o= A7 184 x3 404 H| gk
o vEAE AlY aFo® 189, Al Ask(SAL) Al aFew 20, il

70 (Ephilides),
golel el =olaka o
$2 A E >3¢] PIH 5
A4 EE AA 934 ol=g3) vk PIHel

TEHATY

FAHEE MY 2B E oEg EE

halx] ke uE 2y Ay PIHe W e

o] F5E FX ol EA 45 v 59 AaHF).
Z YA F5E 55 2-30]oH, FeeaE= r
13 A8 SR

1. PIH IGA AZF F4: 714, 25, 45 4 8%

2. PIH #2& % Azt 74 714, 25, 45 4 85
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43352} (lentigines) = W] Avl(melisma)S
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oA AR A E
AlE A OFo® 1990

atolth. PIH S7& A2y

=10 [e)
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[0219]

[0220]

[0221]

[0222]
[0223]
[0224]
[0225]
[0226]
[0227]

[0228]

[0229]

[0231]

SIES 10-2019-0025740
PIH &5 7138 (p<0.05)2. 25 % & X &32F(p<0.05)0] thal H3E 7|x2 t-A3 L/EE ANOVAS AL
&3t Hrhsielct.
2z B¥: HAA Hr)
kel Hrk iR Wk AE 71de 25, 45 2 8F] AT, 7Y oAl digk adalnt-s-A
AHE 71" 3 85 =35
dojg A
o5 dolEEe] FHEHA:

v EAl] AL kel 5 E AlHe #PH AR RRE dlolEE BAsd. VA, 45, 9 859 A}

A& A2 25 ZARET T e E I o AT VEs wEIE e FUIR E1E] 9

3 Alglo] ABA=%7](unblended) Aol F7tEch. EAE dolele gE Hrtd 71t on, 253}
gk ARlE glemz 254 dlolH i Ao 2= A gkt HolHE %

R

¥ 8 A® 12A] PIH 557 Wl

HIREE 713 4 F 8 &+ ANOVA
(UP256) (p3b
3t 3.44 2.83 2.5 0.0083
SD 0.78 0.86 0.99
SEM 0.18 0.2 0.23
N 18 18 18
(t-A1%) 0.0005 0.0003
p $k
S AR 714 4 F 8 + 0.9712
i ke 3 3.05 3
SD 0.82 0.71 0.67
SEM 0.19 0.16 0.15
N 19 19 19
p gk 0.5778 1
2% SAL 714 4 F 8 F 0.9798
o ot 3.15 3.2 3.2
SD 0.93 0.89 0.89
SEM 0.21 0.2 0.2
N 20 20 20
p %k 0.3299 0.3299

HLEE(UP256) 152 8ol 7129 PIH SwodA At W3S, o @2 PIH o5)& YEMIATH(p<0.05).
T3, HFEE 52 85ke] e AR diE dEdt ®stE YERATHp< 0.05). ©] HoJHE HE3 BT E

E A5 w0 A 2 A= Fo4 pak(p=0.0083)S Zte Frdg 1E5US Ve gtk
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[0232]

[0234]

[0235]

[0236]

[0238]

[0239]

[0240]

[0242]
[0243]

[0244]

ZIHSd 10-2019-0025740

90 B g diet A5 A=E A
o E 714 4 5 8 A8A 7 ke
(UP256) ANOVA
i ETa 13,11 9 2,67 0,016
SD ) 6.93 4,67
SEM 2.12 1,63 L.l
N 18 13 18
p 0.0014 0.0001
el aa 713 e 8 5 0.513
A 11.2 9.20 8.6
SD 6.83 8.33 6.47
SEM 1.53 1.86 1.45
N 20 20 20
p gk 0,0242 0,.0159
ZeAE 714 4 8 T 0,085
i ETa 8.42 i 2,68
SD 4,38 3.83 2.22
SEM 1 0.88 0.74
N 19 19 19
p gk 0.1367 0.0021

HEFEZ(IP256) 15& 45 B 85l 7oz H Add wMskE e At (p<0.001). HIFEE 25>
8521 ZelA o] thell AFd W3S etk (p< 0.05). 3 UP256S 85 50% 2o A WA 7
2aE GAss AT LEoITH(ETE).

i

HASA ¥ JhHagodl A RFEE(UP256) 159 foeh Hals gl ov(dole 7|AsA] ¢&); RIESA
W ghelagol A Ae]adal X8 25 X8 45319 <0.059] piks AUt

H 100 AEA 0 AR QA Wk g}

0.5% AFFES ZgA R 2.0% 2] At T2 %7t e ae
UP256
1 2 4 7tE 8 /3l A =
0 0 g 3 Bt
a8

R EE(P256) A9 Fodh b Z2ds 7HAw, Al A7EGEd o8 & d&Ednt. ade] sdE
491X (acceptability)2 o]E9] o] 4§ AWtk (0TC) =g ABAWE dZAY, 2R o $5
EIA
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[0246] AN vFE FAdE FUE FAdE A 0}71 s Agtd = Ak F FAACNA AFHAY/ HAL 2 o
ol AEd dAH = 53], va SsEd o, v= S53Ed, o= 53], o= 5sad % H5E 1y
=2 BT O AA7E A7)0l FxE 29 E‘r TAd e SHe FAE # gla, Fesud gdd 59, =
4 8 AP ES AEste] BHE F7F FAdE AT v od R VI WAL Aaed AR
Agel FUAM FAAL WEOIY £ AT, AWAOR, olste] HHYFSANA, A8 FoI5e & A
Ast SHATHNC V1E8 54 FANR FTFES AT Ao olsHE o] ohe} ol FTYE
o Bolgl RS WA WA BE LE 5P TANE LI Ao olAslolor 9. e, 373
2 wiel osl AdEA =
=9
Ed]

HIRX =, Sctdl & olasetel EES2 HPLC A2 0tE )8l
1.2 E H =X =
1.0 3
0.8 =
0.6 -
=) 3
< 44 ST Ol Azt
U 3
w0 0.2 =
0.0 A.' R
L U ) S A ) Ll b AL |
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
H = Al2H (=)
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Jb==2ofl 8t 22 HIFE XS 24H4E2 HPLC A20I&E 03

2% (AU)

0.1

0.08 -
0.06
0.04
20 0.02 -
0.00 -
-0.02

< (AU)

=

3

k1

ROSZFHC ES: HZE &EXF

M= AlZH(2)

0 2

0_

4 6 81I0121416182I022242628

ML
st
ol

b=

R I e

4 6 8 10 12 14 16 18 20 22 24 26 28
5= A2 (2)

\mg'
U

DI ANE FE=E HE, 2 4-TBPE R &
Al

ROSOI iet Algstat =2 BEo S5 EJiote 2 52 4-TBPZ

HelotRdlh e =222 AN 4-TBP X 2=t OtLlct H:02 2| &
oEd HHOF AEotRUL Xel= ROS EME UEU=

TBHPS &9t
S22 RUoIALL UP256S A E212 RAIGHEIA 4-TBP22) X2l 23HS ot ULk,

st A 3ol

[l

T ot = 7T

a1 xlel

4TBP:
200 M 400 pM

DMSO TBHP
(Veh) (Pos Cont)

4TBP:0uM,

200 uM, 400 M || 4TBP: OuM, 200 UM, 400 uM
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Er4

20 HIRXI= A& =2 EIZ AILEAl KXol Ol Al Ol

07
2 ®
N \
\\ .
0.5 - X \
3 041 E\
<t \
(| \
o 03 \
\
0.2' \\
\
s
0.1 %
-e— DX 4H63.9 uM e 2
0.04 |~ UP256 (MH-309-129-06)  —
—e— UP256 (UP256-0801MP)
0.0001  0.001 0.01 0.1 1 10
FEEE UM
ZH5

HE X2 PHSSX 83

mW12 OW8 BW4 SBL
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& Xte| B stE (%)

mW4 OW8 BWw12

F1

ChX H& X2l PIH 2 PIH 23

SIS

-10 -
-20 -
-30 -

40 -
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-50

-70
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O 222 Al PIH 2 PIH =

0l

o JIEC=RHe ER

oI
il
oy
>

PIHX PIH =

0l
H
on
il
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e
@

PIH PIH SEV
mBL OW4 BW8 BW12
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