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(2)7%7] BFUEANE &5 AP (poloxamer ) & F7)8tE ©hA; 9
(3) 2471 (2) @A A& AES o F7tste] ol YAt @A E ek, P B FEANA

wak B e  (1)FYRANH(Sargassum serratifolium)S %3t ©HA;
(2)37] FUEANE F&2Ed EFAM (poloxamer) & F7tste ©Al; 2
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<AAld 1~2> o&Z B4 3 o3 Ao mE Y=ddHe] 7]

Eoagol A, ogrg 814 2 oo mE Ukodde ZVE U] s, FURAME e FEE
0.5 g& 4.5 ml9 gy EFu(HAd 1), 22 Yoz Ar|e] FYEAE oghg 3

o ste] FR[SIATHAA 2). ZH7he] FUERAE g FEFES, PEG 0.3 g, S
1.25g% EF3te], X844 EFES AxRAT. Axd A& 3hel
°] 60 C FHol EAbste], HedddS Axsigion, 1 A3E & 1o Yehlde. 1 A3, 3]
£2 3AE Yreodde =71 1535 mék 21.92 mR o (2 14), A4S AR F Axd Yreodde
71 1535 nm 7F AAE I, 20 nme] Yol EHAHo] AFZHAJT(E 1B).

<ANd 34> EIHE BE 2 &3 BE Yrogde] 27

2 dgoa, EFFAE U 2 AT mE Yxodde AVE
0.5 g5 0.1 g9 EHE(AAN 3)T &7 4.5 ml9 oﬂ%%oﬂ =%

data, 2 WHoR Aol FUEARE o
s FEES AFeY, AFste FHEATH(AAC 4). 7] FYUERAWE oEE FEES, PEG 0.3 g, E
2 A-35-7|~E 0 U 1.25g7 E3sle], A &4 i@%w Azskdek. Axz| ALG EdES, EFAM 407
°] 0.8g &% 100 mle] 60 T FFFol A, Yo dAS Axsglon, 7 ARE £ 20 YeERYATE.

O A7, EIWES xdelE Yrodde] Z7)E 2777 nn & 24.81 nmPoH (% 24), EFHE HUF 2 o3}
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AzE Yroddel 37 2777 YA7F AAE 20.22 mne] UxoldHo] AxHATH(E

&
o,
tlo
Y
o
o

<AAe 57> ZHRE] Azt wE e dHe 27

2 o)A, ZHEFX] HIb mE Yrodde A7]E vluwsly] fste], sUREARE e 55 0.5 ¢
S 4.5 ml9 eSS o] &3l I A, A EFES RH40(polyoxyl 40 hydrogenated castor oil)S 0
1g % 1.25 goF &3ste], A8 A&

=l

2L

)
|28k, ZZAb 407 0.8 go] &E3td 60C e 7 100 mlo] &
Absle], Yo WA S ARSI, o Ax, AEEXE7F 0.75 g7t H7MEY AlzE vddde dxtAv)e
T34, AAY 5)168.9 o™, AHRZ 1 g H/FES 18.21 (% 3B, A4 6), AP RFE] 1.257}
Z3E Yrwodde] ¢gAaAr]E 16.32 mu(= 3C, A4 7)e AL Felatgint.

<AAd 8~10> EZAMY FEo wE Ykxddze =7

oo A, ZFAM FEel wE Ywoldde] A7]E wlusly] fJste], EFAM 4078 72 0 g, 0.6 g
g¥ 100 mle] FHFoll £33t &S Azt 1 F FUEAR s FE55 0.5 g5 4.5 ml9] o
<o) FAstal, EXHE 0.1 g, PEG400 0.3 g 7/ £ 5H-35-=E 2 1.25 gol] st x84 A4
S Axeeler. Axw A8 S A71e] F&de 24z BANste], YieddAS Axstglon, 1 AdE
T 4o YeRY. 2 A3, 27 ZEREA] G YwodALS 19.02 nn POoH (= 44, HAAld 8), 0.6
g9 EFAW7E X" 2F2 21.16 nm(= 4B, AAld 9), 1 g9 EFZdHEo] MI7tE 8l vix]+= 19.80 nme
JAA7] (% 4C, DA 10)7 YRGS 2l1akgitt.

Moo wE

<Add 1> Yxddde nlgs
1-1. BI6F10 M EoA ] MEEA H7}

2 oA, AAld 8 WA 10014 AZE vodHe AEXEAHS Hriskr] sk, AxE vxodEdE 0,
5,10, 15, 20 upg/mle F %= BI6F10 AXZo] AHglste] AZ AEZESL 3 AITEAS Hrlsigdtt. AZAYE
3

&5 MIS kitE AFE&le] B89, g% 2AsHAIE 96 well platecl] B16F10 A¥EZ 6 x 10 cell FE= Al
XE BFsle] 24 AZF R B, A7) YrodA S FEEHE AL B9 AAE 3 FH, o-MSH 1 pME 24
Az Ae 2wk 95 ple HIXe 5 ple MIS £9E UhsE FH O SAIZE F 490 mmold SHEE
S48kt
AT, 2 oAl AlzE e WA 20 pg/mlelste] FEWSOIA AEEA0l YEA kS Fls)
A= 5).

1-2. Y=o dde] BI6FI0M X at A AFA A8 &7

2 ago) A yieddde] e At H e deks dolry] 1ske] B16F10 Al3Eol A A
o 109 FHENE AxH YeoddAE 10 pg/mle F=Z AHstn AE W dad =S S0, 2o
ZpA| 8 A= BI6F10AEE 12 well plateo] well® 8 x 10 AZz B3e T uA7 5 e dds srma
1A 7F B¢ AA3E 9, a-MSH 1 uME 72X17F B¢k Aasta 72478 FHoll PBSE 2 A&, AHd Al
¥+ IN NaOHZ A EES 343 & EP HFHol| HolA 30%7F 60Col A 7Fd3sitt. Al¥ &aES 5000 x goll A
AT N FHEE 405 mmol A STt

°
>
£
o
=
X

8 WA 109 WHoz AFH UdHAL 5, BIGF10A| XA Al S
< RIS E 6).

<HEd 2> Yrddde FEN &5

_12_



[0123]

[0124]

[0125]

[0127]

[0128]

[0130]
[0131]

[0132]

[0133]

[0135]

[0136]

SIS 10-2021-0073174

2-1. HaCaTHIEANA Y AEFA H7}

oo, A 8 WA 1004 AzE ol dAe] AEEAS HUlsly] Y5kl AlxE UkeddHAd S
5, 10, 15, 20 pg/mle F=Z HaCaT AlEo A ste] AxX AEES T AXEAS Hrlsgioh. AZYES
S MIS kitE AR&38Fe] #2181 t). HaCaTAl®ZE 10% FBS-DMEM(Dulbecco’ s Modified Eagle’ s Medium, Gibe

o)oll ¥iFd & 5 x 10" cells/mle MEEEE 96-well plateo] 200 p ¥ BF3s}aL, o] 37 C, 5% CO, <l

FulolElell A 241 7F wiFAIZ L. wiF 5, WA E A7 F, 10% FBS-DMEMO.= ZA1g w5 o 100
n 19 FBS-free DMEM 100 plE ©thA] #H7bste] &Y 7oA 24417 WA Zth. o]w] FBS-free DMEMRHS: A}
&3 AdTE dxzrE ARREsid. wks ¢ 3ARE d, 5 mg/ml MTS &4(in 1x PBS(-), (3-(4,5
dimethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)-2-(4-sulfophenyl-2Htetrazlium)<S 5 pl® H7}sk o,
THA] A7 WS HE . 4B EdTt. MIS wH2S A 73 & DMSO(Dimethyl sulfoxide) 150 nl1® H7}3
5l 5@7F Aol wRkstaL o] & mlo|AREHO|E AFT|E o83t 570 molA FEE=E SASIGUT.

o Az, B e Alzd Yol He 20 pg/mlolsle] FEsA] AEEAC] HE JEhA 2SS Fels)
A= 7).

2-2. Yo HA | HaCaTHEo| g MMP-1 oA &3}

Bodbgo) yeodd 8, 9, 109 FEMA AL dotny] fste], gy 1 FehAS Balsks MP-19] A A
A HSS ELISAS o] &ate] 3H91519lt}. HaCaT XS 4x10cells/ml %2 6 wellolA wjFatglon 237
e 8 WA 109] Yol HAE A7 srdE Agske] 2447 FoF wjkd & UVBE 3083F A dho] 724
7+ kst miokE HixZ=o] MMP-19] dHEFe FLISAR BA3d. =2 A3, HaCaT AMEo] UVBE AN 2
I} MMP-19] wtdo] B%F FUbekdAnE, 2 dwbgo] Yo HALS 7HzF 2.5, 5.0, 10.0 ¥ 20 pg/ml FEZ A
3 74 AEujFAo] o] MMP-1 =7 F-Hd 7kl Blgte] A HAidts A FoAd 5 A= 8).

<A@ 3> Yrddde F4F A%
3-1 RAW264.7TH| Xl A 9] AE=A H7}t
B oago A= 7] Al 8 WX 108 B3l AlxzE Yool Aol F1shy] flete], A AEd
RAW264.7 Alxel] & o] Yo dd s s At & AZEAAEEY WsE NS assay®2 A8 &
AlSHAI=, RAW264.7 MXEZE 10% FBS-DMEM(Dulbecco's Modified Eagle's Medium, Gibco)oll ®j<F3lE 3 5x10"
cells/mle] MEFEZ 96-well plateo] 200ul? 3k, ©]F 37T, 5% C0, UFFHIOIE oA 244 2F wlj FA] %

o} 24X vl 3 A E AASE 3 10% FBS-DMEMO. 2 ZA|3F 5= (0, 2.5, 5.0, 10 ¥ 20 pg/ml) Y=
o 100 ul3} FBS-free DMEM 100ulE ©Al H7bste] &d oA 24413 wEGAIZIG. o] ] FBS-free
DMEMRHS: AR&et A3 5 Az tjx2F2 ARSIttt vhg k& 3A1ZF 4, 5mg/ml MTS &< (in 1X PBS(-),
(3-(4,5-dimethylthiazol-2-y1)-5-(3-carboxymethoxyphenyl)-2- (4-sulfophenyl)-2Htetrazolium))< 5 ul¥
A7Fe H, tA] 3AIZE Hke-S Hd, S RESlYh. MIS v AS A AS F, DMSO(Dimethyl sulfoxide) 150ul®d
HA71eE 5 5EZF wHk(Ag)3tar ol 5 wlo]|aA R ZHolE Alg7](microplate reader)E ©]83te 570 nmoll A &

Jrg 24590

2 Ad, AAd 8 WA 109 yredlEA S 20 pg/mle] FE7HA AEFA0] HAE yEhA (= 9).

3-2. RAW 264.7MZA 9 JAF a7 Il

RAW 264.7 A|3E (1.0 X 105 cells/well)E DMEM ®iA| & o] &3} 96 well plateo] FE3slar, AAld 8, 9, 10
oA A& yiodA 7+t w=ER AEstal 147 F LPS (1 pg/mD)E 3 MZL wixE A2lste] 244
ZF weFsiith. A E NOOl S Griess A9FS o] &3te] MG Fol &A= ofdite] Fui= 74313
ot AEEY Fed 100 e GriessAleF (1% sulfanilamide, 0.1% naphtyl-ethylenediamine in 5%
phosphoric acid) 100 = &33}e] 96 well platesolA] 108 F<F WHSA|Z1 3 plate readerE o] &3] 540
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42 sodium nitrite (NaNOo)E A& gAste] 7|9 22 WHoz
o] B o] NO &% Akl A3,
ur

8 WA 1004 AxH L:OH AL RAW 264.7 AZAA LPSE GEE N0 AL »& &
-

2 g & ek

o 4 Yrodd AAAFAE B}

drgell M, Aafel 8 WA 10914 AlzE vold e bS] flske], Az deelddE Aol

el Yol

Y= 12).

Ea, A e WAe 47 Adel 1 WA 39 PHow 747} m, 2
@ A3}, 5 Aol ok L we] theolWAe] vw, FEAN L PF Ede gaUA ¢

o= WL

AN LS BAEGT. Mo|EAWe A AL -15, 0, 5, 15, 25, 35, 45 CAA 217}
_]

1__'—__[\?_

5 4ol2 AR ¥ HEE FAGNT. S4F A% 1A 44FA 2 Aow JethE
T

e, A % g wnE B
=

AOZ L

LA Wy

s
~- !
=]
~I- !
Size (d.nm):  Intensity: St Dev (d.nm):
Z-Average (d.om): 2192 Peak 1: 2174 837 9353
Pat: 0366 Peak 2: 1535 163 1059
Intercept: 0357 Peak 3: 0.000 00 0.000
Result quality :
Size Distridution by Intensity
15
% 10
[ 9
s
€ 5
0
1 10 100 1000 10000
ste (@nm)
Record 63 BULK 3 3
B Size (d.nm): % Intensity: St Dev (d.nm):
Z-Average (d.nm): 2000 Peak 1: 2540 100.0 1309
Par 0215 Peak 22 0.000 00 0.000
Intercept: 0247 Peak 3: 0.000 00 0.000
Result quality :
Size Distribution by Intensity
15
g 10
[ 9
z
1 10 100 1000 10000
Size (anm)
Record 3: 83-3 3}
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EH2

Size (d.om):
Z-Average (d.am): 24.81 2881
Par: 0323 2177
Intercept: 0.337 Peak3: 0000

Result quality : Good

%intensity: St Dev (d.nm):

902 16.68
98 1374
00 0.000

Size Distribution by Intensity

£
e
&
e
g
1 10 100 1000 10000
Size (dnm)
Record 9:83-13)
B Size(dnm): % Intensity:  StDev (d.nm):
Z.Average (dam): 2022 Peak1: 2455 1000 138
Pat: 0.160 Peak2 0000 00 0,000
Intercept: 0293 Peak3: 0000 00 0000
Result quality : Good
Size Distribution by Intensity
15 3
H
£ 10
<
z
2 5 H
£ :
1 10 100 1000 10000
Size (dnm)
Record 6843 3
=H3
= !
Suefdami  WINSET  StDev(dam):
L P ekt 2089 1000 8200
Pa: 0205 Peak2z 0000 o0 o0
Imtercept: 0.920 Peaky: 0000 00 0000
Result quality : Good
iz Dismizuion by ntensiy
1
f
£ w0
z
HE
£
1 © 100 1000 10000
Suzp (anm)
Record 12 (02 M50 ELS0 EWS0 25 2625,
Sire(damy Wotensity: 81 Dev (damk
B/ vrage tamm 1821 skt 2128 000 0228
Pk 0073 Peakz 0000 00 0000
Intorcept: 0245 Peokd: 0000 00 0000
Result quality : Good
Size Distioution by Intensity
® +
:
£ 10 :
&
z
£ s +
2
1 ] 100 1000 0000
Sae(dnm)
‘Record 15 (03) ME0 EL75 EWS026 25 25
Sio(dnm):  Nlensity:  SiDevidam):
Zhverage (damy: 1632 ook 1895 000 1023
par 0067 Peakz 0000 00 0000
tercept: 018 Peak: 0000 00 0000
Result quality : Good
‘Size Distrivution By ntensiy
5
£n - :
£ i
z
is :
-
1 w 100 1000 10000
Size(dnm)
Recera 18.(03) NS0 EL125 £1502525 25 9
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Er4

Sae(amp  StensEy  StOev(damk
ﬂnvwwj;mnm. Peak 1: 255 1000 1048
Par Poakz 0000 20 0000
ntercept: 0308 Poak: 0800 00 0600
Result quality : Good
Szp Distbuton by Intensiy
1 =
g w0
g
.
£
1 10 100 1000 10000
Sas (dnm)
Sae(@amy  imensty.  StDev{dnmi
7 Average (domk; Poakt: 2555 1000 1049
pak 0136 Poakz 0000 00 4000
ntercept: 0308 Poak3: 0000 a0 a000

Result quality : Good

Size Distbution by Intensiy

Intensity (Porcent)

1 10 100 1000 10000
Stza (dnm)

W Rewesiy
c Sze(damk  sintensity  StDev(damy
2 Average (d.amj

Peaki: 2416 1000 122
pa Peak2 0000 00 0000
Intercept: 0344 Peak: 0000 00 0000
Result quality : Good
Size Distrinuon by Intensity
15;
H
£ 10
&
z
25
1 0 100 1000 10000

sze(dnm}

/ate1 10 (0.5% MES in Water) 25 25 25.3)

I Resora 50 On S RITO0 B

=

N oHg

UL T
=
<
=

A "y

120

100

Relative cell viability (%)
o
=]
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120

g

Inhibition of melanin production (%)
3

2 A 08
=4 AN o9
Al )‘l D'10

40
20
1]
Emulsion (ug/mL) - - 2.5 5.0 10.0
u-MSH - + + + +
EH7
- A 08
2 Ao
2 Al 010
120
T T I
100 =
=
£
z 80
|— |
-
s
= 60
g
s
= 40
-
")
-4
20
U Ll L L -
1] 25 5 10 20
Emulsion concentration (ug/mL)
EH8

Inhibition of MMP-1 production (%0)

- i A 08
100 == H A 09
= 2 A 010

Emulsion (ug/mL) - : 1.0 2.5 5.0 10.0

UVvB

- + + + + +
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- = A 0B
= A 99
.y A o 10
120
= T L =
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o
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g
©
z
=
L
-]
2.5 ) 10 20

Emulsion concentration (pg/mL)

120

Inhibition of NO production (%)

Emulsion (ug/mL) - - 1.0 25 5.0 10.0
o-MSH - + + - +
EHII
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Inhibition of melanin production (%)

Inhibition of NIMP-1 production (%o)

Inhibition of NO production (%)

120
10“,;;45-{.&&._4:‘
ot
aik
ar —— i A g8
—o— 4 Al of9
20t —— 2 A 10
o
0 1 2 3 4 5
Cycle
120
100 M
80
60
40
—e— 4 A os
=4 A o9
20 -2 A 0o
0
0 1 2 3 4 B
Cycle
120
TS S e s |
sk
ol
ol
—a— A A 8
| T
20 —— 4 A W0
0
0 1 2 3 4 s
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