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(57) Abstract: The present invention relates to a thermosensitive composition containing phosphatidic acid and use thereof. More
specifically, the present invention provides a thermosensitive composition for intrauterine administration containing phosphatidic acid,
the composition having the characteristics of being in a liquid state at room temperature and forming a gel in vivo to be attached to
the endometrium and released, and the thermosensitive composition can be formulated into a vaginal suppository, and thus not only
facilitates the intrauterine administration of phosphatidic acid, but also enables phosphatidic acid to directly act on endometrial stromal
cells, and accordingly, has excellent efficacy.
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wj o] A ol 7 uf$- 3 S8 o} g} A A A Al A 72 A
Az o] go] o Fol7t of f a1 Al U tel] £44-8 &
3001 TH% Vo2 X8kl -5 B ok o] Wol A A7k
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c)a) Al A L &g by Aol A LGNS WA L6t GAE
AR AzE At
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A€ ohieh,
- o] AAE 9] &g
<2 Alof| 1> PLD1 tARFE E AT E[ A ARPA)Cl o] 8 A3 AF-g- =
71 A A o] & el o4/ A 2 ohA] w3}
(] 2E)
MEo rorryslal W oAk AlE 9930 £01L Wl AFH Y, BE

O

i
FA7HAR R A Fol 5 9

(A3 A=)

S-elold A (FBS), YA -~ El Enfo] Al & Dulbecco's modified Eagle
medium, low glucose(DMEM)E 3 3F¢F M| 3 0l ok 9| §F 2] 552 Wisent Inc.(St.
Bruno, QC, Canada)l| 4] ¢ <=3} T}, 8-Br-cAMP+= Sigma-Aldrich(St. Louis, MI,
USA)°l A <1813 o FIPI(PLD & Al All) 2@ AKTit Calbiochem(San Diego, CA,
USA)oN A 143t} 2 74 Enzo(Farmingdale, NY, USA)©l A,
2~ 3HE] 4R Avanti Polar Lipid Inc.(Alabaster, AL, USA)°ll A -1 3} T}

(hESCs®| 2] 2 1 %)

AN ZE AU HHE 20081 9L 20141 9B /1A SHeku) 5} al v o)l A
Abg U tol Ao 7 e g W2 4045419 HAd W oA 25 S e R
AbeAEwsd ol QAT o) 2REH A& A7 A Rre] kol th
At o= Z:/\}O}Oﬂq hESCs+= o dell A gt = e sttt hag]
2], 22 AlE< 100 IU/mLe] #lY A9, 100 rg/mLe] 2~ E I Entol il 2 mM

EFY 2 10%(v/v) FBSE &H7-3F+= DMEMO A =531t} Al % 2
S Ed AL HAS AAS T, HES Y Z2F T FFelA 1
mm "] 5F 7] 9] 27} o & R stal, 37°Co) A 604 9t 0.25% Al oA
HE M-S 40um-7] 3-=17] 2] A(BD Falcon Bedford, MA,

aad el T /1AM LY fiREs G A
i A S HAR SAS AT o] Wl of s A 71?”11550 TR
ZIRAAFE AR Bl R ol T 3 W A A .3} A 0 = S5kl T
AYH = >90%0 Tk BAH 7 AAEE AHetaL, AE A L= EHH S FE
ARSI Al & S El Alrst ATk Bl Al SRS 7 A9l

A o] 5= 90% 3 .

hESCs<= &7] T ol A 5% CO L2l 7hs A 7194 10%(v/v) FBS, 100 TU/mL
A 2 100 pg/mLe] ~E @ Enfo]Alo] B33 DMEMol A 37°Col A
100mm-2! 7 2] v ok HA|of| A AZZ A A 7kA] vl oFalelth, 91 H] E & Decidua
5315 538171 9140, 0.5 mM 8-Br-cAMPOl A 3UZF AL S wE A AL 9143}
Ar)7e Abgatol 1a5} ek Fuisty WS Belstg

(AR A AL PCR)

Tri A| ©F(Takara, Otsu, Japan)2 AF-&3}0] hESC H| 2 2 E] & RNAE

4=y
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FZ315lth 9 HAALE A8, GoScriptTM Reverse Transcriptase Kit (Promega,
Madison, WI, USA)E AF-&3Fo] 1 uge] & RNAZ B cDNAE A sta,
A g A FY o 8 ARG T sTefol M A (Al F QEE Al 22 T3
2

IGFBP1, 5-TTGGGACGCCATCAGTACCTA-3'(SEQ ID NO: 1) & 5-TTGGCT
AAACTCTCTACGACTCT-3(SEQ ID NO: 2)

prolactin, 5-“TGACCCTTCGAGACTGTTTG-3' (SEQ ID NO: 3) ¥
S-CTTGCTCCTTGTCTTCGG G-3' (SEQ ID NO: 4)

FoxOl1, 5-TTCGTGTGCAGAATGAAGGA-3' (SEQ ID NO: 5)

GAPDH, 5-CATGAGAAGTATGACAACAGCCT-3' (SEQ ID NO: 6) &
S-AGTCCTTCCACGATACCAAAGT-3(SEQ ID NO: 7)

7 /\}Xﬂ = iQ SYBR Green Supermix(Bio-Rad, Hercules CA, USA)Z A &3t

T Abol E8 271-& 95°Col A 103, o] o] A] 95°Cel A 153 H 61°Ceoll Al 131k

40 A} | Zolt}. % ]] 8 cDNA= GAPDH=E 7 7f 8}8} 51 o

(A= E5F 34 W H AR A)

hESCs Al 3 &3 &8 217} PBSE 13] A & &Fa1, & 3}3F 2o Al &~ v 9 [pH
7.5 10 mM Tris, 2 mM EDTA, 100 mM Na(Cl, 1% NP-40, 50 mM NaF, 1 mM Na ;VO

2 B Z2E LA AAA ZHE U (Santa Cruz Biotechnology, Santa Cruz, CA,
USA) ol A g8l Al7] 31, 4°Coll 4] 13000gE 103 59t 9412l 8le] =539l

HARAE e, ol 5 AE &S Bl A/G He] =0l bR~
H A Al 9F(Santa Cruz Biotechnology)X} 37| 4°Coll A 1A {F & <QF Q1o A
SFal, 4°Col| Al WA =5 PP2A C A1 H {4 14| (Cell Signaling Technology,
Danvers, MA, USA)Z ZA3AZth WA A EZ S 233 o] A 22 HH 2 53]
A2 8F31(9000 r.p.m.; 132, 4°C), 7} WA of] ARSIt B7] 1gGE =4
2t o2 ALESERl T

A" £ S A8, DU E & 6% E1= 8% SDS/PAGER 4] 3} a1,
@ d gl v E&F 2 2ho] =) ¥l B 4| 1(GE Healthcare Life Science, Piscataway,
NJ, USA)S. 2 &A1 T} # B & 1-& 5%(w/v) phosphoBLOCKER Blocking
Reagent(Cell Biolabs Inc., San Diego, CA, USA)E &3t 0.01%(v/v) Tween-20E
353t Tris-buffered saline 2. & 1A {F &t E-E 7135131 YA, 4°Col| A WA ==

12} &4 (1 pg/mL), ©] 14 HRP(E 2~ 2 t] 5 =] 5 A tholA))-ZA 5 24}
3+ (1:2000; Jackson ImmunoResearch Laboratories, West Grove, PA, USA)<}
Q1 5-H| o] A &k T}, ECL(Thermofisher Scientific, Rockford, IL, USA)l 2] 3 £-9|
MEE AEstodn). tha-2 12 314 = Cell Signaling Technology 1 4]
4315l o}: &-phospho-Akt(Thr308), &F-Akt, 3F-phospho-FoxO1(Ser256),
%-FoxO1(C29H4), &-PP2A C Al E-/-51(52F8) ¥ 3-PLD1. 3-GAPDH+=
Bioworld Technology (St. Louis Park, MN, USA)°l| A <] 5} T}

(PLD1 ¥ FoxO1 HAA}A| a17h)

o NH
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PLD19] siRNA(5-GGUGGGACGACAAUGAGCA-3") (SEQ ID NO: 8) E &4
) 2 5(5-CCUACGCCACCAAUUUCGU-3")SEQ ID NO: 9)-2 Bioneer(Daejeon,
Daedeok, South Korea)oll 4] ¢! 8} 3 t}. FoxO1 siRNA *] ] &=
Dharmacon(Lafayette, CO, USA) ONTARGETplus SMART pool siRNA
(L-003006-00-0005) = <=8 5} $1T}. PLD1 siRNA 200 nM % FoxOl1 siRNA 200
nM <= Lipofectamine ®2000(Invitrogen TM, Carlsbad, CA, USA)Z Ab-&35Fo] 48 A 7F
5 FhESCsoll @2 AN AT, A 5, Al Eoll 0.5 mM 8-Br-cAMPE 403
E= 2391 A skl th A ALY HAY & RT-PCR 2= 426 EStE o=
A ekl

(T A EA)

tol B = Ao &= 53] F 4 A3 ol HHE+SEM O E A g} P < 0.05:=
AR ® Folgh Ao hggt 1 1ke] Hlali= S A 31 7] A] GRAPHPAD
PRISM 6(GraphPad Software Incorporated, La Jolla, CA, USA)E A}-8-3F unpaired
Student's t-testE ©]-8-3}o] FHE T}

% 12 PLD13 o] o] tjAMsE ] PAE A &8l 17t Apg i 7] A A .9
Decidua ¥3} F-55 &l et Axlo|t} & 19] (A)oll A += cAMP9l| & &) &= %
Abg =1 712 A 3 2] Decidua -312] @ B 812 ¥ 37 PLD <] A 4?1 FIPI
Al ol &l Frashi= A& gl lth = 19] (B)i= Decidua w-3}2] A 5814
A 35 VARl IGFBP-1, Prolactin 772 43 A cAMP 2] ol 9] 3] F-713H&
veR Y, o] = FIPI A 2] of] ol &) 743t 418 RT-PCRIF qPCRE 5-38f &<lst
T AR & 19] (C, D)= PLDI1 siRNAE o] &3t 7| 574 (loss—of—functlon)
21915 F3l PLD1 siRNAZF @ B 814, A3} oh 2] W35 A A 71 o 24 PLD12
ﬂ%m@ﬂQHLAwamﬂﬁ1‘Hvoﬂxﬁéﬂ”ﬁﬁ4ﬂ4Ei
19] (E, F)oll A PLD19] 243 AHE-91 PAZ} A3 Ul 2 712 M| E 9] Decidua w3}l
ddo?Lﬂ%4E%4£ﬂﬂG%f%MPﬂﬂﬂQ%ﬂ%ﬂm

712 A E o] FejekH A3l rE PAF 2ol o M i mR7 A 2 R E A EE
HER L, & 19] (F)= A& 1AHE 9] a9 A] PA # 2] 9 0H 7
grol et A wolt},

A o =2, PLD19] 242 A-g W 7] A Al 3 9] Decidua -8} 77 <)
<88k 2H-&8hs A skl ar, 3 PLD12] b= <l PA7E 52 31
Nedd 2422 2= A& 4 o AT

213 o olz

<23 o 1>PLD13} PAS 2|8t AZF A-a- o 7] A A E 2] F-3lof] o] dh=
AT A A Fox019] &elAks) 28714 11
w3 AL F8l] FoxO190] A4-g-u !

1 7] A M| 3£ 9] Decidua ¥3} 34 5o
IGFBP-1, Prolactin A A} &l & 24A3= AAF A AA-8 &A1 o
Endocrinology, 2006). FoxO1-> @ 54074 14k s)el of & A 322 o) &)t

Hl A sl of Qlthr), &4kt E F8l & 2 Eol7F AAF IR EA] A&
LR T
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5 2%= FoxO17F PAC] 28 24 5] 3= Q1AQIA] AF3 Aoz, & 29 (A)o A
2w Al 3ol A QI Bl = E A8t FoxO1°] cAMP A 2] o] 2] 3
gl atks) ¥ 9l e-& g skgitt. o] ©laks) A2 PLD ¢ Al A <1 FIPI € PLD1
siRNA®] o] &) Al th= A& & 29 (A9} (B)oll A glstsit). =29 (O)F
PA A 2]o] &l &l FoxO19] &¢1431 5 2ol 3 2 ajo|r},

<413l ol 2> PA ul 7R Q1%F 2w =t 7] 2 Al 32 9] Decidua w3} 24 &<t
A5 ¥ = Akeo] EQ1Aks) 2g 1A 1

Akti= FoxO19] 14131 E f- 8= 43l a4 A e v E o)A A4 5L
Z&f grad % vl it} B3k Decidua #-3F I 5 3F Akt EQ1ALS) Hrh=
Ha7Fd9lt) o] & Ed& PLDI ¥ 19| 84 AH&E-<1 PA7} Decidua w3} 74
Bt Akte] FR1ASLE f- 53k A& g3l

%39 (A, B)E FHA5HH, cAMPoﬂ 2l &) f- 5 ¥ = Decidua ¥-3} 37 ol A Akt2]
elAs7E doj g 218k gl a1, o] 3= PLD & A A4l ¢l FIPI9} siRNA®] <] 3]
sk Als gl ﬂ}z}ﬂﬂ 2,5 39 (O)ol 4 PLD19] &4 4h=<]
PA7} cAMP$} & 81 7| Akt E‘?l* & sk slE st = ok

Ay o2 PLD1S} 344 *& o1 PAZ} Ab-a- % 712 A 3£ 2] Decidua -3}
g FeF Akte] @14 S E stk 4lE gl it

<3l 3> &Rl4kst R Q1% Akeo] B A 8171 FoxO19] ©R14keE {8k
=14 0. 2 Decidua w3} & F 5= A] 2l

5 42] (A)ol A cAMPel] 2] &k Akee] Q1A= Akte] & Al Al Q1 AKTi
Ao L FUsH A== 2 AT & 49 (B)=, vpz A 2
cAMPO]| 23] Z7}8k= Decidua ¥-3+2] 4| 3 91AHE9] #74 W& & AKTiO
ol gk Akt B| 2 A 3}E Tl A S g Aol

wheb A 2o 7] A A E 2] Decidua #-3} 34 o) 4 PLD12] 242 Akt2]
A4S S R 528t o] Fox019] <14hEE A& AN A Eoh= A&
skelskglct.
<238 o 4> PACl 9] & F- % ¥ 3= Akt FoxO12] B21A31E f- 1 813= PP2A Y]
|71

PAoﬂ ol &l 24 ¥ = Akeo] B2 slel] Tl & A A a &Rlitks)

A% PP2A7} ¥of b il gl &= Elst it ol & Elstr] 9 &, PP2A S
oq;q] A el Q7 cAk-S A 8] 8Fo] Akt} FoxO12] ¥-21AL31E &2l skl T}

% 59] (A)oll A 9F o], PASl 23l 5% = Akt Fox012] B-914135}= PP2A
A Aol o8] A3 sl e, 559 (B, O)0ll A= PACl 9] g A5 =)
712 Al 32 ] Decidua -3} & vj 4], A 3}st4] W37 Q7koRilkel] o 3) <=l
H A 7HAEHE Felst il kA, o] A 35S F 3l PP2A7} Decidua -3}
jﬂrﬂoﬂj\ﬂg] Akt9] H]:&lﬂﬁroﬂ = og} oﬂa]-%g = 11;_}13147\10 K-3 ﬂo]a]- 2= o]ﬂ.

5= 59] (D)ol A<= PP2A %} Akt Alol o] 212 2H-8- 7] H & gl st < &
HA AN S 3l PP2ASt Akl A3 glstgint. 71 23t PAdl 2] &

{

-

o

_IX?L s

Jii
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15
Al 2F 71 A A E 9] Decidua ¥ 3817} = H ol uwla} PP2AS} Akt7)F A7 A o072
Azsttt= A5 A}

T o8, gl 7| A A £ 9] Decidua -3} #H4 o)l A PA= PP2A %} Akt9]
A3t B35 A 5HA Fhe] Akee] E14stE Aoy o] & <ld] 519
MEdE =2 Fox019] &¢14ka 7 fr g 2 &elskglo.

<A 374 55>PLD1¢] o] &) fr k%= AW 2 71 F A3 9] Decidua -3}

A efetA A3l wAYE

A e 7 A A 3] e et W QL*MEwﬂ“%$ﬂ4ﬂWQWEE,
PLD1#} PA°l & &t g9 7] A A 32 o] A=A ] Ml v AYSFE
T8 8k A T

L7 (A, Bl A F-AEl A& F-all Ag vt 7] A M o] Al EEA S st
A3t cAMPO| o] &l Al EupZ o g2 o] ~EY A AR (stress fiber) MG g5
w7 AT B3, Decidua W3kl o 8 # ke FEHISHH ¥ 37} PLDI
A A A| Q1 FIPI2} siRNAC] 2] 3] & A ¥ = 31 & ﬂd o Al =79
(C)ol A= M EEZA A & (cytoskeletal rearrangement) ¥ tf] 3.4 <12}-<1
FAK¥ PLD1¢] I A& &<213 A3} PLD1 & A A Q1 FIPIO 2] &l FAK 2]
o1xks} 7} A F ¢ o2 PLD1o] FAKS €148 & =48] &Zuut

]70/(1] /]@EHE‘PXJ H:]Q_E 01:'6]—% 01—"010414-

<2138l o] 6> PA2] FAKY RhoAE 1l 7l & &}o] &g vt 7] A A 3£ 2] Decidua
w3ho] JejstA st E f sk 7l

5= 89] (A)oll A<= PACl of 8l Aba = 71 A A o] jst4 ® 3ot
FEE A& F-IAE A& Zal ettt 5 89 (B)oll A+ PA = 2ol 2] 3|
A1HEE B3 FAKS &4 o] ¥ & Flsiitt & 89 (C)oll A+ FAKel
o &l 24 ¥ = 5l T A2 A small G protein RhoA7} PA = Decidua -3} 2]
A 8 e ¥ 5lol] 28312 RhoA siRNA EW 234 & F3) gHelslsic),
cAMP®} PACl o] 8] -5 ¥ 3 B 514 H3}7}F RhoA siRNAe] 2] 8] Al &

913 5 919Ae.

upeh ], PACl o] 3l fr 5= Apa W ¥t 7] A A X Decidua w-312] Al 323 B ¥ 3}
7] Aol = FAKZ} RhoA7} 5 &8k QIAFE A 2888 gkl st 4= 9l
<28 el 7> PASY] A v 5EE AUt 7] A M| 3£ 9] Decidua -3} 3 B 4]
W3S FEsE 2%
% 90 A= PAS] M ] sl mE gl 7] A A Lo & e ehE ¥s)
A2 At} wheb PAS 50 uM ~ 150 uM 55 W 9 2 A Elﬁ}
afA o7 AF WY 7] A A X Decidua ¥312] AX3H ] HIE F
ghol sk 2= 9l 9t}

= U= T MAA

<A glel 8> mh-22 2k W PA A 2] ol] 2] 3 artificial Decidua i3} ®.5 4
758 &7 (C5TBL/6)) nF9-2~ 2] WA s A A3k T 10 U= 124 o] Fo
o) ~EZZ 100 ngS 3URE I FHF-o 8k At 71 F 39 H A ~EZ 10 ng 3t

(o

(o

n% 3%
o o
=

olN
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ZEALHE 1 mge] E3NE3URE 5okl £3] Fof 34 ==
o mp9-2 217 7 o] o &35 (Control) ¥ PAE F-o8lal 5UZF A 2E 24 10
ngd ZEAZLHE | mge] EF NS 9515 81 artificial Decidua w315
58k AT

5 109X = PAE w32 AE ol 213 Fo 519, artificial Decidua ¥ 3}&
Friedt=Al kATt (A, B)oll A 3= thEw(Control) ¥ w714 22 PAE Al
ol =] el 2] &l artificial Decidua ¥-3}7} §- 5% of v} 2pg-o] A A B-Ea1
FARE F7Feh= Ag gt (O A= H&E 142 53l PA =] 2] o &
nh§-2= b o] ut FA7F 7 9 A= A S gkl etk ek A, in vive
ol A 5 PA A 2ol o8l Aba = 7] A A 3 9] Decidua w317 7 = =
S a3

<A o] 25 WA <A o 11> 2 <H] 7o 1> W A] <B] nl o] 5> E A5 A
i S e A A 2 EY Ax

3 1o] bl vhef & 244 o f’a 5 118 WS o] &5t £ ASEUARS
E5AM G o] Hrlsto] =52l F A8 £33 & A& WgaLe] sk
WAste] AFE AAS F A5 FoAE At 2= e A (A 2AAES

[ES= s

2
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According to International Patent Classification (IPC) or to both national classification and IPC
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Minimum documentation searched (classification system followed by classification symbols)
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Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
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Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A LEE, S. Y. et al. Phosphatidic acid induces decidualization by stimulating Akt-PP 2A 1-9
binding in human endoreetrial stromal cells. The FEBS Journal. 2016, vol. 283,
pages 4163-4175
See abstract, page 4164.

A US 2011-0002907 A1 (BREITBART, H.} 06 Jannary 2011 1-9
See the entire document.

A KR 18-2016-0112012 A (ADARE PHARMACEUTICALS, INC.) 27 September 2016 1-9
See the entire document.

A IP 2018-528224 A (GLYCOTOPE GMBH.) 27 September 2018 1-9
See the entire document.

A KR 16-2014-0016275 A (ANTERIOS, INC.) 7 Febrary 2014 1-9
See the entire document.

D Further documents are listed in the continuation of Box C.

E See patent family annex.

* Special categories of cited documents:

to be of particular relevance

filing date

special reason {as specified)
means

the priority date claimed

“A”  document defining the general state of the art which is not considered
“B” earlier application or patent but published on or after the international

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

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

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

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

document of particular relevance; the claimed tnvention 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 JULY 2020 (24.07.2020)

Date of mailing of the international search report

24 JULY 2020 (24.07.2020)
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Box No., I Oheervations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17{2)(a) for the following reasons:

1. M Claims Nos.: 10
because they relate to subject matter not required to be searched by this Authority, namely:
Claim 10 pertains to a method for wreatment of the human body, and thus pertains to a subject matter on which the
International Searching Anthority is not required to carry out an international search under the provisions of PCT Article 17

(2X¥a)(iy and PCT Rule 39.1(1v).

2. E Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specificaily:

3. E Claims Nos.:

because they are dependent claims and are not drafted 1n accordance with the second and third sentences of Rule 6.4(a).

Box No. B8] Observations where unity of invention is {acking (Continuation of item 3 of fir sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. [j As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. CE As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. E As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

y, this international search report is

4

4. E No required additional search fees were tiraely paid by the applicant. Counsequent}
restricted to the invention first mentioned in the claims; it is covered by clairus Nos.:

Remark on Protest En:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
E The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

E No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2615)
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WO 2000-107122 A3 11/03/2010
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