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(57) Abstract: The present invention relates to an external-use skin preparation composition for promoting sebum secretion, the ex-
ternal-use skin preparation composition for promoting sebum secretion containing adiponectin, thereby promoting the differentiation
of the sebaceous glands and increasing sebum secretion so as to enable improving or reinforcing functions such as a skin barrier, and
enabling an increase in the synthesis of proteins and enzymes associated with the synthesis of skin lipids, and an increase in the pro-
duction of lipids performing a skin barrier function.
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2] SN = 8). H] o] E] 3= Student's t testE ©]-83} ] 41 8} A T+ P <0.05, ** P
<0.01).

T 4= vl A v ybolAl (AMPK)2] Al % & -4 31 A] 7] = APPL1-AMP
ARG A 7} ol TR o] A 2o o] 3 /d 3k of Q1Zke] ] x| A A ol A
A A S FEshE AS WEb Aotk (A)= I A A E7L ol YRl o=

ok
ok
>
K mlo

S o
DY
y, T

oL,
do

|

(9

Ot
:!‘

=
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Agd &, AA A E Gl 2 & Axste] A" ERoR HAE A1E e
Ao =2, BEXg 5olA <l a-A e} A v sttt (B)= ol ¢ & A& bl o]
5 A actin thERT 2 55 3} =l (AD
=

[88]

[89]

[90]

[91]
[92]
[93]

[94]

[95]

=) AA . R

of thato] BE3HHE AT (O)= ofH 24

/ Adipo) 3= LacZ (control) & #H E F-AXE & shi= ot mnfo] | 22
FAEJAT A AZEE A2 EF 02 A48 A8 e Zloj.
t) o] E] = H 7 +SEMS 2] 1] SFCH(N = 5). tl] o] E] 3= Student's t test = 29 5} &3 o} ¢+
P <0.05, ** P <0.01, *** P <0.001).

555 Q1gke] 9 A A3 9] 3 24 (3D) Wi Grol] &l o] Rl o] 1] 4]
g2 e Aot} 321 A A 3EE Matrigel -0l 3}&3Fa1 7 A3F O}q E
(200 NG/ m¢)2. 2 A 2] 3} th. 3D vl &l 3 2] A A 3£ 2] Organoid 7%
hematoxylin and eosin (H&E), Nile red, SREPB 2 epithelial membrane antigen
(EMA)S. 2 A8 A3 E e A o]t Scale bars = 20 um.

T 62 YA M ¥ gy 22 A A E G xfe] vk S 6
LER Zlolth (A= A4 A Al E ok &5 v dE F A4 Al oA T E
thok 3t -4 2fol] o &l 523 3F A B %] 91 RT-PCR ¥4 & vhehdl Aot} (B)&=
Q17ke] IR A A s x| 2] =2 A R-Q1 ] EAL (palmitic acid) ¥ 252 &
(squalene)2 A& 5, A2 G A F ] A LA A2 HEld A=,
o] 8 = HF+SEM-S- Y EFI TN = 6). t]©| E| = Student's t test 2 -2 5} 3 th(*
P <0.05, ** P <0.01, *** P <0.001). KC = Z}"d & 4] M| 3£ (keratinocytes); Sebo =
3] 2] A 3 (sebocytes); FAS = A W4 314 & 4 (fatty acid synthase); HMGCR =
HMG-CoA 3¢l 8.4 (reductase).

T 7& ol xulgl e # Baly Conﬂuent sebocytes®ll 9 & "] X X| &2 A
LER 222 (A)= Oil Red O 4] 5 @4 & Abgsho] ol e Rl o=
Al I A A oA A A AEshaL A2 H A k2 A ] gk
R =2 sle] Al4kek 3-8 YEFH A o]t} Scale bars = 20 wm. (B)+= thin-layer
chromatography 2 2| 2 52 At 4 Q1 &e] W3} E 43k 718 el Ao,

;(H g 4 H]—E

A o

A3 17kl A el g A o) o] ofr] 2Rl Biobud (4w, 3=l A
-1 3} % tF. Western blotting 2} immunohistochemical analysisE 9] 8ll, AdipoR1,
Akt, sterol response element binding protein (SREBP)-1, actin (Santa Cruz
Biotechnologies, Santa Cruz, CA, USA), AdipoR2 (Phoenix, Pharmaceuticals,
Belmont, CA, USA), APPL, phospho-AMP activated protein kinase (AMPK), AMPK,
phospho-Akt (Cell Signaling, Danvers, MA, USA) and adiponectin (Abcam,
Cambridge, UK)?l| §0]| 4 o2 ZA3}s}= A & AE-51 5 T

Palmitic acid and squalene~> Sigma-Aldrich (St. Louis, MO, USA)®l| 4]
Tt

A 5 o o

r{r
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[96]

[97]
[98]

[99]
[100]

[101]
[102]

[103]
[104]

) 4] A (seboeyte) @] A2} 1l F-2 @17F 1] 4] A& EJ] 7] 0 2 ILE]
WA L A E S HAIZ &0 10 % & Eﬂo} & *J (Gibco BRL, Rockville,
MD, USA) ¥ 5 ng/mL A 23 13 3] M3 A% 1A} (Invitrogen, Carlsbad, CA,
USA)7} 334 Sebomed medium (Biochrom, Berlin, Germany) oA 5% COE
ot 535 371 A 37°CE AXE HH i /‘ﬂ 3 7} subconfluent ¥ ¥,
0.05 % E ¥4 EDTA (Gibco BRL)= At wll ¥Fato] 428} it 3] A4 Al =
Hj -8 &S o B8 s Aol =53t Be 2432 S thehal
B A A E 3 o S99 3] 591 AApel] upet Ao

YA Axe 74 FA4 Alxe 35 MY

Z7] 24 &4 Al X (primary keratinocytes) 2] W 2 93), A7k ¥ ME &

4 °Col| A ] 2~ T}tol A (dispase) = WHAH A gl st lvh. A ] f A&l 239 E
e tar, FelE B35 37°C A 15 % 52H0.05 % EEA 2 0.025 %]
EDTAE 3h-7-5li= & Heof ¥l A Est pipetting &, Al 25 2 E
(pelle))}3Far, 242 & A] M| 32 AL gl %] (KGM)ell Al +--F-A] # T}, inserts (0.4
um| pore inserts [Nunc A/S, Roskilde, Denmark] & 5 x 105)°] 1= Z7] 3] A4
M| 3% (primary sebocytes)= Z 7] 72 & A M| 329} 317 DMEM/Ham's F12 medium
(Invitrogen)©l] A 1l %] 9112 x 105 per well in six-well culture plates). -
Z0) M 7] 244 A Al X E sham inserts = W 3] 2T 02
AEsEaith B3] A wbA & A 7tet ] skl 3 A4 Al E ) thZ 2] sham
inserts & A| 713k Foll EGAS A2l ato] wellell A ZH4 4 A2 E v o] WHlo)

Immunohistochemistry

X AMEE10% XL =5 A A7]4L ghehol] Yol Hatstglom, 4
e FAE Attt 2 S Apd 7l o2 gt & o] Y] 1L, alcohol
series = Al =8} A| 7 T}, citrate buffer (10 mM citric acid, pH 6.0)°l A] 4 & &<+ 2}
52 pressure-cooking 3] 32 2EotT) A Lol A 30 - 2 %

Habstr AR 72 58S v kste] A S A tholA] 248 Abdesith

Ax}F A E 1:2005 S| A A7 o5, A 2o A 304 &<t o] &} A &

v 9k 3} 93 o), ZF H-E-&- diaminobenzidine tetrachloride & 9 © & Al 2o A| 55 F <t
Wl 351 a1, o] & Mayer2] hematoxylin . 2 o) 238} S T},
Immunocytofluorescence
AaF A2 A EZE 20 ¥ 5S4 % paraformaldehyde = 317 Al A coverslipol A

719 31, A2 A 10 ¥ < PBSe A 0.1 % Triton X-1002. 2 53} )35}t

TIvh A AF A 9 40Col A REAY v kgt 5, FITCoF 4 34 o)A A =

:l:‘

Aol A 1 e wakakch mhA Tt o 2, A EE 83 Av g (&Y F S
(F). B3, AP0 R B 5 Y= B3k
Western blotting

M| 3£ E Proprep £ (intron, th A, =) 0 2 B A FH T} AW E-& sodium
dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) = -2l 3} 2L
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[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]
[113]

[114]

[115]

[116]
[117]

[118]

UERAERE Q2 Tof| IAMZ v, A8 e A 2 v 9F3t v blots
peroxidase7} 5] §H¥ o] 2} & A|of) A Wl &3 TF 8- chemiluminescence (intron)©l]
o3 7kA| &g th. whl A o] 735 = IMT [-Solution 23 E ¢ o] (IMT, th A,
el s E ARG ekl Rt ebalar, Aojxl g2 'l Aol o5}
Fshek T

Real-time PCR

RT -Z 3= 9] 23 % (aliquots)S 578 Zetolm] A EE o] &alo] k42l
Real-time reverse transcription polymerase chain reaction (RTPCR)Z 2] 3} $1 T}, £
Ao Mz ol she] Hde] Zaro| B AbgakgITh

involucrin : forward 5'-CCACTGGCTCCACTTATTTCG-3' and reverse
5S'-GGACAGAGTCAAGTTCACAGA-3';

filaggrin : forward 5'-CGAAGGAGCCAAAAATATAAA-3' and reverse
S'-GATGTGCTAGCCCTGATGTTG-3;

fatty acid synthase : forward 5'-~AGTACACACCCAAGGCCAAG-3' and reverse
5S-GGATACTTTCCCGTCGCATA-3";

HMG-CoA reductase : forward 5'-GTCATTCCAGCCAAGGTTGT-3' and reverse
5- CTTTGCATGCTCCTTGAACA-3'.

A =k A 21 Real-time RT-PCR+ SYBR Green real-time PCR master mix
(Invitrogen)& A| 32 9] X 2 & Zof ujz} 4~8 & At}

AAA S a4 A4 ¥H& (RT-PCR)

A2 2 g H 7Fshr] 8l, A A RNAT easy-BLUE RNA extraction kit
(Intron) & AF-&-3}o] &3} A4 RNA 2 ugeh)= 9 AAF 2421 M-MLV
(ELPIS A" &t th A, gt & AR&3lo] & HALH vk S AL E 3= 9
aliquots-> AdipoR1 A3 5-CTTCTACTGCTCCCCACAGC-3'1} & v}k
5S'-ACAAAGCCCTCAGCGATAG-3';

AdipoR2 AW 3 5-CTTCTACTGCTCCCCACAGC-3'1} S vtaF
5'-ATGGCCAGCCTCTACATCAC-3'; &

GAPDH (control), 4 %3&F 5'- CGCTCTCTGCTCCTCCTGTT-3'# & v} &F
5-CCATGGTGTCTGAGCGATGT-3'9] 5-0] %2l Zelo|m] A EE AL-§ 3} o]
PCRE 533} vt

Assessment of cell viability

Q17+e] XA Al (well B 2 x 105 M| 3E)E six-well platel] 7 &3}t
thed, thek gl ol sEe] oft] I RLE M| o Al ar, T1Thg 24 Al KHE <
W] &St 241 7F B <F 5 mg/ml 2] MTT A] <F
(3-4,5-t)HEdE o} F-2-)-2,5- LA L H ESZFHE o] =)& AL8-31o] Al X
=49 v &-& A7k a1, 1A ¥ formazanE dimethyl sulfoxide 2 =5 Q1 3]
33 5| & AFE3Fo] optical density (OD)E 540 nmoll A 57 8141}

AE FH £
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[119]

[120]
[121]

[122]
[123]

[3H]-Thymidine uptake assay-> {13t 9] XA M| Z o] F2of] o & o} ] L v &l 2
aaE glslr] A8l ¥ 9ok Al 32 E [3H]-Thymidine (Amersham,
Buckinghamshire, UK) 1 uCiE -+ 21 A8k w x| of| A vl s} HA F= 6 A &<t
U}eFsk 88k ol | El -2 2 A vt} 12-well culture plate®l]l 91 3] 2] A A 3o
At oL, A H AR ek w ke 3, Al E S PBSE 7 W Al H L
’F2-ol A 0.1 N NaOHE 3ttt Al 25 Gl A1 71 5, Al 32 F-2] 9
SAZ R AL s o s =5 A A1 A7 E ALESte] S50
low-density seeding assays< <3 5} 31T}, six-well plate©l] well & 102 Al 3£ 2]
UER ANEZE HASA7IL, 6 A 5 AGA R A A2 AHES
ghlstr] fal vl dn)d ARl& A AT

Lipid detection

32| A8 HE3H7] /80, U 2 sebocytesE 12-well culture plate 73l well &
3x 104 A E ] W2 JFahar, WA v st o, &6 A Fet2 drpr
vl ek &% }1“4 SEle El-g A28l ok A X5 PBSE M 8hal 60 ¥ &9t

=2 314385 . stock (0.5% Oil Red O in 99%

1sopr0pan01) 2 7 HO0 2358 6:42 7HE0] ALE317] A Aol x4 ¥

M| 3£ = filtered Oil Red O (Sigma) working &< © 2 60 - 5 G A A F T}

A HE A EE FFH H,0F A A 8}l hematoxylin© 2 th 3 343k v,
dAnd o ® dEaivh AE A d o] A &S 914l Oil Red OF 100 %
oA EIER MEE Wl Yato] A AL, AF Ao OilRed 0] S E
500nmell A ODE &4 ko] 474383t %% A A o] F& ALtstr] &, oD
e Al gl tisle] 3531513 2, FACSCanto I1 ™ Flow cytometer® 2
FACSDiva 4 3 E ¢J| o] (BD Biosciences, San Jose, CA, USA)E Al-£3}¢]

A A3 T}, Nile red 42 93], Nile red (Sigma-Aldrich; 1 mg/mL in acetone)2]
stock & <& PBSO 1 ug/MLS] HE 55 A3t Al EE A 2oA 5
W4 9% e8| =2 1A 3AL 37 °Col A 15+ &<t Nilered &0 =2
A ek v} PBSE A A 3t gich o ¥l A EE 485 nm 2] o] 7] (excitation) % 565
nm W& EE AMESte] 93 A g o= skt

Thin layer chromatography (TLC)

T2 T XA 28s)al )+ sebocytese] 2 E-S TLCE A A 5 #] &2
A FE=& 56k Z/\} 3} 93 T}, [14C]-acetic acid (Perkin-Elmer Corp.,
Norwalk, CT, USA) 2 uCi& % 6 Al F &<t vl ol] F7Fs et v A & A A g £,
xﬂi% Felsta, HelE MES S22 XE/WEEQ2: 1) EFE 200 ulE
sh= 1.5 mL &% FE 2o Al 35 537 &<t 13,000 rpmell A
| F83 5, FEHE AF V]S o] &8k A Zl T sebocytes 2 47-F
3 2d AR oo FREFZEFORE FHHUW 20cm 2 &7+ 2 TLC
EUC|EANA ZEmEIR IR BT SRR X F ) =59 A 40

uL)= spotting ¢t ¥, T3} £o] plateE 3W /g5l (1) A A, (2)
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[124]
[125]

[126]
[127]

[128]
[129]

[130]
[131]
[132]

AL (3) Aol A 10cm B ol A Ak /ol B 2/ o} EAL(70: 30 : 1).
-

51
wAe7] el i F FEolA 30 B Fok 7o

of | :=r}o] 2] &= A

S HAAF(RT) 3 E 9] aliquotE o} 2V El Zefolm M E (gvhaf
5-TTGGGATCCATGCTGTTGCTGGGAGCTG-3'%} & v &
5-TGCCTCGAGTCAGTTGGTGTCATGGTAG-3)& PCR Alo] &5 A A 513t
Z25 HA) Adolo olt] U El cDNAE Gateway destination vector (Invitrogen) =
A Sol A Az 8H7] Hal attl 91X E 7H) pENT/CMVGEP W =
A8 22y 33t} Virapower oFt] =nlo] 2] 2> vk Al 2~ Hl (Invitrogen)<
ARgslo] EA 5 E o] gl ofdl o] ¢ 2 & RHE AT entry vector?}
o} ] = v}-o] 2] 2~ destination vector A}©] 2] ¢ %] Eo] 4 A ZF-2 LR clonase
(Invitrogen) = <~38) %] $1 T} Lipofectamine 2000 (Invitrogen)& AF-8-3}o] 45§t
o} d] k-H}o] 2] 2 destination vectorE 293A Al 3E o A A ZA T} 80 % A| 3 A
A5 B U 7bA AZE YA e, WA A 27 obelmubo)e) 25
FE gt

3 2H vl

Lago F, Dieguez C, Gomez-Reino J, Gualillo O. Adipokines as emerging mediators
of immune response and inflammation. Nat Clin Pract Rheumatol.
2007;3:716-724.9 4] BAFE B of] wle} Matrigel (BD Technology, Durham, NC,
USA)E ARE-3ho] Q17 3 2] A3z 9] 34 vl & =380 5131 T} Matrigel (50-100
uL)S Fel-Rke G AL (A7 Temyoll A7EsEAL, A5 Aol A 20 2 &<t
o] F5his kel A o] 7He sttt 71 the-, 400 uL9] Wl A 2 2 % Matrigel
H ¥ 22} sebocytes & MatrigelZ-oll 4 7FF Tl Q¥ 2l o] wjX]=7 L 1F2

£ A9 AE THE batchesE 2= H o] % 3 8 W 13I T}, v]o] Bl
student's t testE ©]-8-3}o] 57 4 02 HA5A T 5 B4 oA P <0.05+=
EAH frel e TASI

Result

Adiponectin receptor expression in human sebaceous glands and primary sebocytes

o u] A= QIZEe] H X Mol A] o}t] E W E 4283 91 AdipoR13} AdipoR2<]
el g 2 AT o8] -9l A Immunohistochemical analysis-S -3l <1712
1) A Aol A AdipoR17} AdipoR27} &A1 8HS 2151 THE 1A). 18 ThS, 917k
3] 2 A Eol| A ot A ' =84 9o EAE 3 7}s} 3 T immunocytochemical,
Western blotting ' RT-PCR analyses®] 2 #}= 1+ 9] 24 A 27} ol gl
mRNA 5% (& 1B-D)°l| A AdipoR1 Z AdipoR2E ¥ A] 71t}3i= A& e T
YA Nz o2, AZE ZHA A 3 (keratinocytes) 2} A oAl 3£ (fibroblasts)©f] A]
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[133]
[134]

[135]
[136]

[137]

[138]

ol T E &A= AEs3

Adiponectin induces proliferation of human sebocytes

A <ol A ol el el o] Al 29l 3L W8] 98] Qp A A Ao
oFEl ¥l el sheich. )iz WAl MTT assayl <3 3120 4 A ) A
ol L UE o] M| X =408 FALe T v 9 A4 A Eel ol LY ELE 200
ng/mL7bA] o] TRk et G 82 H7FE (L 24)°) Al E 54 27 i
19t} [3H]-thymidine incorporation assay©ll 2] 3l o}t] €l of] 2] gt 31 %] A
Ao T4 aitE AP o, 71 A 7 200 ng/me o] o} Y E &
Tl S w A Al 2] T4 o] A F5=¥ A& LEETH(S 2B). low cell
seeding assaysoll 4] o}t 32 W -2 200 ng/mé ol A Q1H2] ) A A A 3£ 2] A
£ 2 ZI7AZATHE 20). o] = olt] E el o] Al A 9ol A 217k 3] XA A FE o
TS AR gl A& AJAFGH

Adiponectin enhances lipid synthesis in human sebocytes

ol A Aol M= g A XA M| 3E (confluent sebocytes) 7| w3} 3] 2] A
AZEG A I A Sas v 8ol dFdhs A2 Yersth 1A &
W 2baS A4 o] ghgo] A o) oft] ¥l o] oS Heky] e
pre-confluent V] 3-8} 3] XA M| 3£ & AL-8-gl ), 9] 214 A 3ol 200 ng/ml2]
ol AR S A S ), A E oM F7HE A1 F 8] £ 42 Oil Red O 1=
Nile red (-9 3A) G412 S-all gQlsh 5= A} vk L3, ofr el o] Fof
7o) T7HEFE A E W A2 A = SVt s 215 ODE 5451
dobllth(iz 3B). Bh= &, =8 A A H o G A]l oF& £AFs] 98l TLC
analysis S AF&3I T ol U RS Z8| ~H &, Eg] S8 Algtol =, &2~

BE e AHol A F7HE A5 30).

Adiponectin increases lipid synthesis in human sebocytes via APPL1-AMPK
signaling

9 A5 vlE 2 & adiponetin A 2 T4 2 A3 sk A HA YT S A
3tk th= 2] 917 AdipoR1 2 AdipoR20l] o} t] ¥l o] A e vfoFet
# @ o Al Fell A APPLI-AMPK A1 & 3181 Al o)A Al W
FA R NFTE HAdsh= 2o & vETh 17Re] 3 XA Al e 9=
APPL19] & 5= ol ¥l |l A 2] F-of] S7F= R1 a1, /14tshE AMPK & 3t
ot 2| 9] g o] Bl ¥l sto] Frbek itk e T vholgh el Al AMPK
Alrrd ol oel o Fl= AlE W ZARD AktE AR E 3t Q14TEHE Akt
o] ot el o8l A7 FFS W= AR e T3 AktE
S B A Q1] F A A ol A o AT o] S & #5258k
SREBP-19] =] 3= o} t] £ W&l & A €] gk o] f-o] -7k th(52 4A L B). o] 2] &
A AZ AEE Aler] e, ot 2 E S A ek A2
obdl|mulo]l e 25 ghE o] 17ke] 3 XA Al o] L)) shitt. ofr o]
A F A9, APPLI-AMPK A& 721 9] ke o] 43| 7t Th(E 40).

-
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[139]
[140]

ol 2] gt A 3= ol ] vl ¥l o] APPLI-AMPK A 19 ¥ & Z7
APPLI-AMPK A| 1 % o] #ko] &= Akt/ SREBP 59| A&
A EX e EARSIP E % PR I P RS
ojm] g,

Adiponectin induces lipid production in 3D culture of human sebocytes

A Hell A= A 224E ARstr] 8, B 825 & Matrigel & A S
3D W Al 22gls T QIRE S X A S 3D W o Al s ol A ulj kgt
A, A Yol o= FAA 228 2 Organoids-S 4] glt}. of ] 3£yl o)
w2 ¥ 9 XA A A FAE Organoidst= U] A3 B 31318 725 Bl o,
Nile red 945 S8l A1 A o] Wl o] F7Fs A& gls vk, &, Q1ZF 3 44
A A LS Zd e 4 = Al A Q1 mbA 91 SREBP1 2 epithelial
membrane antigen (EMA) Y=g} adiponetin®] ] 2] 2 W& o] 715} Th(% 5).

FA
WA e] Wi ol
_),: T

(@)
A= A&
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(A1) ol ENES EeH 94 FH] 208 02 g4 2B
(3732 AP 100 Aol A, 37 2R IAM AT F42 FHeh= 3

[ 3] @ 10l ol A, BV 2AEE AE TS ST T 9 9] 84
4=

[81% 4] AT 10l YoM, AT LR, EYa Aol H HuEALo R
o] Fo1xl sl A A EtE Aol i shubE o ¥ k= AQ1, 9% 9] 84
4=

(3751 37 100 elA, QB2 (nvolucrine) Ttz Bk 1 (filaggrin) S
o ZgahE A9, 9% 9 A4 24 =

(376l TR 10l QoA Loobebr i, AR, AR ()7he R, s-o1
A 2881, ok 2] (arginine), L-7H2 L Bl (L-camnitine), 7} 2 (caffeine),
rlgtol E 2 lAbel 2l 4 o] et o 2 o] Fo) 1 o A A EH Holx

ShbE o] Lakshz, 9 9 84 2 E,

[ 73 7] ek 100 QoA A7 ol Xl el & ]l H) - o 84 2 E

7% 8] A 70l oA, 3] Sl o = dEAZF 2 A 207 =3
AR, B o84 2 E.

7873 9] A7 1l A oA, 7] ot ZIUHE & 40 ng/ml W A] 250 ng/ml=

(o

1o
Egbeh= AR, H - 84 2 E



1/4

WO 2018/004068 PCT/KR2016/010591

A RN AR

i

o3828288388

%
(% of control)

o ﬁ& % “}B»m : " . ;;5% ‘ ‘N po-
Adiponectin (ng/m) Adiponectin (ng/mi)

e 100 ng/ml 200 ngmi



2/4

WO 2018/004068 PCT/KR2016/010591

o

Eo

: ¥

8

Lipid synthesis/cell
(% of control)
2

o &

C  Adiponectin (ng/mi) |
0 100 200 5. Cholesterol

o o m
Adiponectin {ngimi)

Wax ester

Fold change

A A A




3/4

WO 2018/004068 PCT/KR2016/010591

#RE
EKCHSebo

O wm b U B A O o A

Involucrin - Filaggnin.

OuM = 255M =505M

A B A B 0B 4B a0
CF e R Gy O 0

Relative




4/4

WO 2018/004068 PCT/KR2016/010591

Lipid synthesis/call
%ol ma%rﬁ%}
oB588883

{} 536 o m}t}
Adiponectin {ngfml)

0 10 0 100 200 0 100 200
Adiponectin ingmt} Adiporiectin (ngimi} Mpam{mfmi}




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2016/010591

A.  CLASSIFICATION OF SUBJECT MATTER

AGIQ 18/G002006.01H

AGCIK 8/64(2006.01)i, AGIK 8/98(2006.01 1, ASIK 8/36{2006.01}i, AGIK B/34(20600.01}i, AGIK 8/06(2006.81 ),

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
AGIK §/64; AGIK 8/44; AGIK 8/92; A61K 8/60; AGIK 8/98; AGIK 8/36;

AGIK 8/06; AGIQ 19/00

Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & Keywords: composition for skin external application, promotion of sebum production, adiponectin

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CHA, So-Yoon, "An Adiponectin-Derived Tripeptide Induces Lipogenesis in an 1-3,7-9
Immortalized Human Sebocyte”, Dongauk University Mastet's Thesis, Febrary 2016,
pages 1-49
See page 19, lines 9-18: page 28, lines 11-13; page 31, line 2-page 32, line 3; page 43,
lines 11-12; page 44, lines 1-2, 20-23; and figure 7.
Y 4-6
Y KR 10-1003847 B1 (CNP COSMETICS CO., LTD ) 23 December 2010 4-5
See paragraphs [0002], [00061-{00071, {00141, [6016], {00297, and claim 2.
Y KR 10-2006-0116213 A (MARY KAY INC) 14 November 2006 6
See abstract; paragraphs [0009], {0026}; claims 1, 7, and tables 1, 3.
A AKAZAWA, Yumiko et al.," Adiponectin Resides tn Mouse Skin and Upregulates i-9
Hyaluronan Synthesis 1o Dennal Fibroblasts.", Connective Tissue Research, 2011, vol. 52,
n0. 4, pages 322-328
See abstract; page 326, left columm, line 16~right column, line 2;
page 327, right columa, Yines 5-10; and figure 4.

Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B”  earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason {as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

24 FEBRUARY 2017 (24.02.2017)

Date of mailing of the international search report

27 FEBRUARY 2017 (27.02.2017)

Name and mailing address of the ISA/KR

Korean Intellectual Fropesty Office

Government Complex-Dagjeon, 189 Seonsa-ro, Dacjeon 302-701,
Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2016/0105801

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

the applicant.

JUNG, Yu-Ra et al., "Regulation of Lipid Production by Adiponectin in Human
Sebocytes.”, KSID Research Camp, 7th, 31 October 2015, page 52
See abstract.

# The above document is a known document declaring exceptions to lack of novelty by

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X

19

Forra PCT/ISA/210 (continuation of second sheet) (Januaxy 2015}




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/KR2016/010591
Patent document Publication Patent famuly Publication
cited in search report date member date
KR 10-1003847 Bl 237142/ 20140 NONE

KR 10-2006-0116213 A

14/ 11/2006

AR 048051 A1

AU 2004-292056 Al
BR P10416686 A

CA 2hdbdbz Al

ON 1901875 A

EA 200800986 At
EP 1684701 A2

MK PADBOOSSG4 A
US 2005-0106194 A1
W0 2005-051288 A2
WO 2005051288 A3

28/03/2006
8/06/2005
06/02/2007
09/06/2005
24/01/2007
2770472007
02/08/2006
26/01/2007
19/05/2005
08/06/2005
18/08/2005

Form PCT/ISA/210 (patent family annex) (January 2015)




SAZIN

S A ZALR A PCT/KR2016/010591
A, EHo FI= 7| EFG AL FAPC))

AG61K 8/64(2006.01)i, A61K 8/98(2006.01)i, A61K 8/36(2006.01)i, A61K 8/44(2006.01)i, A61K 8/06(2006.01)i, A61Q 19/00(2006.01)i

B. ZFALE Eof

A H L AEA S T E V1A
AGIK 8/64; AGIK 8/44; AGIK 8/92: AGIK 8/60; AGIK 8/98; A61K 8/36: A61K 8/06: A61Q 19/00

AR )% Belel Sohe A 23 ol 9] e
FHEHASANLGFH W B F NS TR ZAE H2EFS 7| AE [P
ARGHALLNGFR L dEFNLENAFR: A HATHeed 7|4 [PC
T A ZAR o] 8- A dlo]gul| o] d o] vl o] 0] WA W A Mo F et 2 5)
cKOWPASS(531 3 v AAA 28 & 71950 3% 9184 2%, 32 2] 2, o]z
c. #FEH
S A8 2 A FAE D sk A9 71A ol A
X Apfe, ol wMW fele| S| Mepo|=rf st w4 A X e| X WA 1-3,7-9
WA= ke @ AF.7 , FH Ot A} sh=E, 2016.02, )X 1-49
o]z 19, 2}¢l 9-18; deo]=] 28, =}l 11-13;
Ho]x] 31, 2kl 2 - HAolx]| 32, B}l 35 Helx] 43, < 11-12;
do|x] 44, <l 1-2, 20-23; 2 =9 7 %,
Y 4-6
Y KR 10-1003847 Bl (52} Z)A} A R xpel kel %) 2010.12.23 4-5
we} [0002], [0006]-[0007]1, [0014], [0016], [0029]; % A-F3F 2 =,
Y KR 10-2006-0116213 A (w}2] 7leo) ¢l=mmee]X) 2006.11.14 6
L9k o= [0009], [0026]; A+ 1, 7; ¥ % 1, 3 F=.
A AKAZAWA, YUMIKO %5, "Adiponectin Resides in Mouse Skin and Upregulates Hyalu 1-9
ronan Synthesis in Dermal Fibroblasts.", Connective Tissue Research, 2011,

529, 4%, ¥ o)A 322-328
2.9 Holx] 326, &5 AH, 2 16 - 5 4H, =g 2;
dAel#] 327, &5 AW, g 5-10; L =W 4 F=x,

* J8H T3 5 e - _ - N
R T FAENY EE S0 Fo) FAL FHRO2 FA} FE5H
‘A7 533 B E AR nelE dWA e sEe 4B gy HoM WA TIRI AT Qe el2 2 elde] 919 2184
ikl
“p ig}o] Bﬂ%iﬂ‘ﬂa}}_% 0/501—%72 2%0106‘ -
E j];j']—fﬂgii%iJ ;_izgaegs AL TG FAEED ol F ar mEg pde] 9= £l 89 29 shjutom Ay e vl A
TUmET T R A4 e dnyel g Ao 2o}
LS TR R AY)EE B Y BE DR AgRAY FAY e ]
o ThE SR o] RolfE W A)E Fa7] ool slaw £ Y ST U] Qe B s)2 welel sh ol gel e faa
gk 2SR 1250 BdtellA) A d A e 2w
“0" FF AN, LG, WA B Ve RS dFetn 9= B SRl glE Ao 2
PSR o] Fo FAEA oY ZAEAY ol del FAE £ ‘&7 AR ASSAEA Seh Fd
ZA2ALe] AA] dE HA A A LE Y
]
2017 029 2490 (24.02.2017) 20173 02¢ 27 (27.02.2017)
ISA/KR®] B3 9l 9854 AL ‘
= 5314 ]
) IR
o Bl 5 182-42-481-8578 e G +82-42-481-8150

221 PCT/ISA/210 (- 91 A A1) 2015 1€



TAELdN
FAZAR A

PCT/KR2016/010591
CA%). #HEH
7} 3] * Aerdg L A FAEIE s e 71A e A3
X JUNG, YU RA 5, “Regulation of Lipid Production by Adiponectin in Human Seb 1-9

ocytes.", KSID Research Camp, 73], 2015.10.31, [e]x] 52

aoky FE

% 9 Fae &

clo

ol At Al delzA A FAEY.

A2 PCTNISA/210 (- A 8%] 2] A< o154 1€




FAEALE A
& :

TAELAND

=5)s) B3k AR PCT/KR2016/010591

jf;]jj%é%"” A 29 e =AY

KR 10-1003847 Bl 2010/12/23 =

KR 10-2006-0116213 A 2006/11/14 AR 048051 Al 2006/03/29
AU 2004-292956 Al 2005/06/09
BR PI10416686 A 2007/02/06
CA 2545462 Al 2005/06/09
CN 1901875 A 2007/01/24
EA 200600996 Al 2007/04/27
EP 1684701 A2 2006/08/02
MX PAO6005564 A 2007/01/26
US 2005-0106194 Al 2005/05/19
WO 2005-051288 A2 2005/06/09
WO 2005-051288 A3 2005/08/18

X2 PCT/ISA/210 (T]-3- 53] 5-718-4]) (20154 19




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

