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(A, g/mole)
Phthalic acid | Benzene-1,2-dicarboxyl | CygHgO,(166.13)
(PA) 1c acid
Dimethyl Dimethyl CioH1004(194.18)
phthalate benzene-1,2-dicarboxyl
(DMP) ate
Diethyl Diethyl CinH1,04(222.24)
phthalate (DEP) | benzene-1,2-dicarboxyl
ate
Di-n-butyl Dibutyl C6H2,0,
phthalate benzene-1,2-dicarboxyl (278.34)
(DBP) ate,1,2-Benzenedicarbo
xylic acid dibutyl ester,
or
Dibutyl
1,2-benzene-dicarboxyl
ate
Diisobutyl Bis(2-methylpropyl) Ci6H2,04
phthalate benzene-1,2-dicarboxyl (278.34)
(DIBP) ate
Benzyl butyl 2-0-benzyl 1-o-butyl | CoH,00O4(312.36)
phthalate (BBP) | benzene-1,2-dicarboxyl
ate




WO 2021/145580

[33]

[34]

[35]
[36]

[37]

PCT/KR2020/018928

Di-2-ethylhexyl
phthalate
(DEHP)

Bls(2—ethylhexyl) C24H3804(39056) A"
benzene-1,2-dicarboxyl

ate \/‘C\/\/

{J

ok
1%
tHr
1,
(=
o
L
o
4t

O.
=,
=
ol

~p

=

™ |-
jli
v
©
m
ok
Ol
o T
o o>

©
m
.
"
‘o
=

B
2
olf
T
o}
e
ol
C
M
gl
2
o
0>~
2
olf
o

2w o] 919 1 % St e g AR £

o] (Polyvinylchloride) & &2~

10
&

0, 19 (K ot e | Ho O
o 1t jo I pf o= T

o

f
<
ol

O

bl dolo o

(21)°]

> 1 Fo

o 2 oft

H A A (100)+=

o= &0 AA

2 ood oMl |y & oo

2 i
m
_,%?AN.

e e 2

L S
o L
-

T

z [ o
N,
N

Al 5=2(20) Well 22| ol E 3hel= 0] a—‘:XH Z] el sh= Al
!

(21) A

Co S
ail
N

N 2
-
=
als
ou
1%

19_1', o N, o o joh

;
. '
o

(TN
olf
Al
=

é—mﬁl

sl 7hed, f7] glol] o @ A%
o]

o whe} skt th 7] el

2
Sﬁ

|
1

wlo] £ 85t Eo] 2l Aol &
& A E 915 A7 B e o2
F A%

;oilii

il

A 220) Holl g8 dEE AlFE 4 Aok B2 4 (100)%=
Al ek S e 2 A3 Az, Al 5.(20) ol H7FE o] A 5.20)¢)

A5 £33 5 ok §A A (100)7F A1 5.20) Well DA E7HE oM,
A 520) Woll EAISHE shatEd )7 §A A (100)3Ee] vEE-o] it} 24351

EAL A (100)+=

SHEH(110)3= 57 4 Ao 23
HEFO] = ke 5= Ut SFEFP(110)3= DNA STEF, XNA ¢

CERH 2} - Sk SrEbe, Ham fEro| = STE & thde FEd - 3
WEHH (110)3=
A= e 0] =R FAR 5 alon, ek B Ble] HiE

QLE}‘H(HO) 2 3 35 2(120)8 E8HE 4= Qo)
5 - =
-

o U = v Al wEEH QB R B

3
st} 22| Aok sheke] o) 18 313 4= k. shepd

A A
shel=22hH% 5
el o] E )3
El Al o] ¥ = 3}9)
ol ¢}

1=y =)
7E:i 1:]L6L T ())J'\q

shet=2(21) A




WO 2021/145580 PCT/KR2020/018928

[33]

[39]

[40]

[41]

[42]

[43]

[44]

AEP)(110)7F o) & Eof, 1 2ol 9Bl = Shepejel o, Stebe] B 1
SEFH(110)9] 2] B .2 ¢ X](ribose position), U =5 A] 2] H.2~ ¢ %] (deoxyribose
position), 3 2= 3| o] E 2] X](phosphate position) % 37| ¥ X](base position) =
=02 Holx el 970 A3E & 3

STEFH110)} SFet= A 21)2 3k =g QLE}‘H B Lol A 2-%1 A T

H & (2'-position sugar modification), 2'-¢}7] 5 (2'-NH2), 2'- = F+ 2. & (2'-F),
2'-0-H| ¥ (2-0Me), 5-¢ *] 3] 2] 1] ¥ 3 (5-position pyrimidine modification),
8- A 7% " 3 (8-position purine modification), A| E41 ] AAlo] &=

o} %l (cytosine exocyclic amine)©l| 4 o] W&, 5-H = & 9-2}2] o] X] Sk(substitution of
5-bromouracil), 5-H = T 8] =2 A]-5- 2] 2] X| 2 (substitution of
5-bromodeoxyuridine), 5- H. 2 W U] = A| A E] T 2] X] Zl(substitution of
5-bromodeoxycytidine), & 4 (backbone) ¥ &, | € S}(methylation), 3' 74(3' cap) %
5' 70(5' cap) O = O] Fo] % O 2 HE = EaJxJ O 72 MEly]i= Aol & s} 2]
shel ) Wl o8] AR 4 9

= | XA

FEFH(110)9] E7 2 e EHJ HAL, AEFH (110)2} 3het=2 217 A 3ol
o 3k Al 3k W82 25 oA H 2l Ao st FEFH(110)9] FH/=

BFA 0 % sli= 3Fst A2 Frel whet C*d} A= o, STEF B 219
A & eteb 110y} 3 E A )ZF At F7/ w3 dabd 4= 9l
HEFH(110)+= 7 F3=2 (120037 2 5 3 E} ihehA, 1L(20)9}

= 3h ¥ = BAIAI(100)= AEFH(110)2F & d =2 (120)0] 233 A H = Al 52

MiH,

rLl

A EA(12002 EA 34 o] o] WS WhEsl= B4 = Qo) A H o "
Fd= A (12002 Al g o of Blg dskar A1 g of o 7} o] gk A2
o o] W& Eshs B2 5 ik olw ¥ E2(120)0] WE 3 A2
g thef o] W setEane] £ % &g A 98 B s
o] 81 & Utk V1A Al 9g tl A 7 A2 9 & 54 v g S
A3 3Hz glo] ol Qoj o] g & 7 o 7} A2

290 4 ok 7A 4 o = 6ﬂ%rs?él(120)-—5—?_— ‘?LE}UJ(HO)Q
= H]

HF- 2ol o3l Z MY = ATt Z4A FERpol ¢ =2
A2 3 )G o] Hl-Z-vkEsb x| g = 1) o]of whet &l 2] ¥l & F-E 2 (120)9]




WO 2021/145580 PCT/KR2020/018928

[45]

[46]

[47]
[43]

[49]

[50]

[51]

[52]

[53]

].u(zo)oﬂ M A AE A AL dollo i sl el E o 3= (12002 75 A2 3
tf o do] ¥ of 3letE2 AE Ao A& Aifof mol==E e -7}
ATt

2212007 HE A1) 25 e (110)8] Eo) % A /\}O]E?_
STEF B 2ol AtE o= sl ol w| gt teb 'L 1 213
o F=2120)3 hEPH L AR e B Y A 5 . o] of whe
oA =212007 SFebH (110)e] ZHA| 7 shetE 2 (21)& ", STEFH(110)2)
& 3E2(120)0] Sl 2] ¥ oL 71 zpe el s}skE-A(21)0] AjE 9‘ l of| e}
e -3tetEA ASA (1000 7F A= = ot o] e gt o
shet=2d211ke] |3 ghg-of o3l ¥4 A=

;Q] S eIR= Q_Sl—.l?_.ﬂ(zl)q_ OLE]'Ui(ll { 7é.
A o A= (12008] ol o] &L, ofol we} I
A2 ot o o o dlof A|7] Hgl EOF T UTH s
A7 Hetga SRl e 24 A 5(20) W stetE2 2D = A=

E ol X

l

O

: O
)Rtk SHeRe] Bzl T gk 213} o] ub

5" mg o
?:m% %:“:%%3

g d=2120)0] =T sheb A 14 ﬁ} g —S—i
520 nm WA 2F 540 nm 32| Hl-& 724351, 9
112 vh=3k 4= it} o of e}, @F 560 nm Wi A] &F 580 nm IH-2] &
Roare gdgo E/Vﬂ A 220) W Bt 2ne] F2 ke =

LR %%%é(lzo)ij—ﬂ A AT E AA ] fetel, st ed A=

A7k ol 4 9luh, & oA 2910 973



WO 2021/145580 PCT/KR2020/018928

TR 2 HOfAHA A1 o o A 7 Aol g A2 2 T of Hlof ’hEE
SATE.

[54] Tl 7R (210)= A1 I e o] Ble WEmshis dele Aol 14 9
A FlE ol E =0, BT O] LE(LED), 17| g T 0] . =(OLED) 5 ¢
Fed 5 vt Y o2 g r)o] Q =(LED), f 7|3 tho] L =(OLED)E
ol-&sh= A W s All gt o] Bol FH AR & 9 s 7HE
7 AT ofoll whet, el fril210)0] WWEshE Bl A1 whg o <
g =2 (1200275 A= Ble] A2 v T o] T H O o= AR
e 7k

[55]

[56]

[57]

[53]

[59]

[60]
[61]

At ol & 9138t F9 F41 (2100
cbek A #5l(210)0] WEshE g
Aol =sttt, Fd 7151(210)2 74
HEd g e B Y FHE 2
& dhEehs S 709 Fd 2 34
T55 o, d3E2120)°] 43 4

B9 H54(210)&
A FZQO)7F Sek o '

= Tahoko] Al = 20)°l H
7

A2l 7S 210)0] ZAFSE A1 3
a2k o o o] 1l-g- ik=35lr), 3 3%
3 - 51(220)00 © £]

713 9 1,4\(220)L_ A2 32 o)

—

o} 22 9Hg ool o] WL %—4:*8}1 A

vl xg }\] 71

=

f’a%rEi %*ﬂﬂ = 78_ Ti

7§_TI’E£
S ET}ol @

7H3 552200 A1 Aol A A2 T el o]
ol o] &) WA E Agke] 178 A s n
o] A7 = A2 94 e o

o of o] Wlo
A A A2 9 oo
Astel 2718 Z4ste], B4 A%

4 1]

°F 520nm YA ©F 540 nm 342 28 v

A= (Q20)7F Al & = = &7 91

] 2]
B8k 73 o] A2 E 4 Qlk. iz B
-H 1o re)

=

=

&l F(He)-Y|=(Ne) d s =g+ 7

=Sk apAk o o] 2 o] S oA A<l

-] [L}a}ﬁi UL a4 o o o] 1l &

1 S M2 ohE oy o o 2
oﬂ wle) =2 A o w

Azo A2 4 2k o 2
L), 39§51 210) Eepa e

(Ashel Z717k 72 % gk,
0] A7)
AL AA o5 A2
ol o3 A
MBS ST R Yk BH AE

H gl eF8 ol gl Al 19] o]&] AAE 4 Q)




WO 2021/145580 PCT/KR2020/018928

[62]

[63]

[64]

[65]

[66]

o>'

F71 2 191 A Fgi= AL AL (Trg) ol A 8 d= 2 (120)°] <=5k A2 34
o] e} A7) iz A2 5 heje] ol o8 A Akl 2718
|31, Flows= A1 Al & (Tya) 15 A2 Al & (Tiew) ol A & 28E2(120)0]
5l A2 9 ol o] Wel A7) i A2 9 oo o] el o] 3] WAl E
Shel A7 & ol gtt

A 1O AT AT AL (Tyign) 2 A2 AL (Tiow)= & 1032 A ©F 5i-2] A[E AFo| &
7ba 2= ik, 2oy o] o A Alelol] whE satEA A% A (10)E 99l
Ao A 2] B A F el 278 ZAsHs Aol ol §x] AE 7]
32 SA4SHE Zloltt ofof whe, Ao 4 o2 & (H4 o 8 Hh5sho] A2
v g of Blel Al7] = A2 s t 9 o] dlof] of sl A HE HASrel AV[E
17(461— 2= O] 1;1:5]_, /61-%5]_ 74174_ 7Lo] ) O 7]-7:] O T z ﬂz ¢q—7<]‘ Q]Oﬂ O ‘;1g

O L P

lof) o] 3 WA E Agte] A7 5 QG0 2H

_18;

olf

[r

o

rZioTJLE
.

— = | AA

/‘ﬂ 7| Hiz ?<ﬂ2 uhg UW"A

i

A A% 2719 WSS S4 s Aol wlitel

& 32 S 210)F v A 2 A B0 7F Al EH = 479
AZ0] A Td 5 Yt} A E 5o, l.m(20)7P Setadd) g W, 5

(22003 3 751(210)

AN
L
-1 O
£210)9] 250l WF u}-:e—-_o e olom 3 %9\(220)01 459
=1 =
A

A AH(200)3= B = U

= A %%(220)011*1 24w /\lz«l 7] H g}

ANz AV MetRFo 25 S5t e AbEst
DI




WO 2021/145580

[67]

[63]

[69]
[70]

[71]

[72]

[73]

[74]

[75]

[76]

ok
1%
T
i,
-
it
o,
A
S
Al

Ll
o
_O‘L
als
>
A

ol

N
O~
f

g

o
19,
ik

Lo ot
200l N ok

oot 2 e Al

N, o

X, )
30,
=
e

— &

10

Ap2e3h el 7o) B4 A (100) 2} 7H4(200)

r
2
—o
gl
b
B
o
1%
1
1
aut

E o

TRt B 2Hgd 4 QI ofof] utel,
] o) -

S
als
%
ot
ok
it
=¥
xo
|0
i)
Lo
2
o
o
=
—o
—o
=¥
_O‘L
au

PCT/KR2020/018928

I
ol &

O,
dlo
|O
H
2
(W9
v

g
w
(W9
-
&
\
o,
al:
ofl_',
Ry
—
2L
(W9
v
2
w
(W9
-
&
=2,
X
al\)
N
>

ol
_O‘L
L
i
Ol
O
{1
X
N
=
i
¥
22 o
°
Au
=
1o
o
ol
s
1,
‘o

I v/
Sol §A] A2 5 A et HA Alei= A sk At o] A2 3 o o 9
Ei= A2 9b8 g o 2 5 E] Ay &k At A71Y 5 At

ol ol o gl



11

WO 2021/145580 PCT/KR2020/018928

[ 77]

[78]
[79]

[80]
[81]

[82]

[83]

[84]
[85]

(6]

[87]

[83]

[89]
[90]

[91]

ol 27] Ao B A& 77]9] Wsleke 59l
- g o] A AA[dof] mp=0H B b o] A A A]ofof] wh=TH §FA|A|F Al & WY

glot= 2 {FHkgo] o o] =7] Aol ©A] Ao A7|e] M3tk

slo] &l

Al Al 1. ©F & B2 2 o] 2ol B2 A Al &

XA A LS Hete] oF 10 uM &5 E ZE5= PoPo3 20 uL3} 2F 25 uM & %= &
zb= SFEPH 2k 20 WL E =8ttt & F= 2 7 shebH o 23H&-= thA] 2F 160
ulL] °F0.02 M E ¢] 2~-3 2H(Tris-HCI) B o] &&l =] 1t} o] uf) FEb 3=
Gd7Fe DNAZ 5'-CTT TCT GTC CTT CCG TCA CAT CCC ACG CAT TCT
CCA CAT-3'9] A& zt= A2 A8t}

LHERY Z1Ej 2z o]t}

A Al o]l 2. & A-E-Al o] A & 71 5= §lo]

FFEAel AR U A FA317] 93ke], |5 58 9(2F 160 pLo] F 0.02
M E &) - 4H(Tris-HC) H ), H 3 ¢} & F=-2 o] =3F gM(eF20ule] ¢F 10
uM & 3E A3} oF 160 uL9 °F 0.02 M E 8] - 4H(Tris-HCI) Bl ¥ &3}, &
AN el 19] B3 o] Alzke) whE 3 A& WSHARFU)E 24 At £ 3
& o] & @& SpectraMax M2 -3 & F A & o] &3t =45t

H o o F=H o] & (5 3004 o A d) el el BRI Z e A7) =
F 42.43 £0.80 WA 2F 47.16 + 1.422 A Ao 1o ip& Z3F G Ne] &2 25
7191 2F65.80 +£5.33 WA 2F72.18 +4.75 H.t} Y& 712 3ol sl 3i v}

o= grebel s} A A e 25 A B ww o] W54 Fxpol o3

el ol o} e} & 82
|

X da B X 4bve g o] A A A o) & ghetEA A A W] 'HAIAY
o) e §3 sl 2718 ekl e ol
A Al o] 3 X Al Al % E 5l o - E-2 31 olEl ©




WO 2021/145580

[92]

[93]

[94]

[95]

[96]
[97]

98]
[99]
[100]

12

PCT/KR2020/018928

SR AzE A AG2 A et A H o wjg v &S 2] st
2 225} gheb & £, A A 07, the
550,501 uM, F 1uM, &F5uM % °F 10 uM)

= 550, 2F0.05uM, 0.25,0.5 2 2.5 uM)E H
)l &l & 2F 200 uLo| 5 3ttt =3 ¢
’z:}%oﬂ/’ﬂ 9’%3% St 2EA A M FEAT. =3 S dEF A=
SpectraMax M2 -3 & 3 A & o] &-3fo] 54353

S 4as= ZL ﬁ, i:::1]' %QHQ 651%} )\IE(RFU561nm)t = 7]'1:"] PoPo32| -5 %
7kl vl#lske] St 278 Al(2)= el o F 5=l tf g PoPo3 9]
HF 3 PoPo39| -5 5 Abolo| Al o] [t SFEbH -5 =71 2F 0.05 uM, °F 0.25 uM,
°F 0.5 uM % 2F 2.5 uM<l 7 9-of thalo] 7 Alx2)= 242 0.88,0.92, 0.95 &
0.98% WEFSITE whebA, 3kt = A& el o3t slete4d A fdl 7HY
A - FEP -5 55= PoPo3 -5 5= T 7t tste] |33 A= A7] F7E7F 7HE
=2 M A S 2k 2k 25 uM FEFY £ (12 =0.98)¢1 Ao 2 Fely Qi)

= 4b= %51‘5'}’33, °F 2.5 uM 9] FEFH ¢} v} St 5 5 2] PoPo3 A 5(HE 5%
Ok
o]

o
Crre
o
Ry
1o
ut
opN o
ol

S
0, °F 0.1 uM, oF L uM, F SpuM 3 F 10uM)E =5 7 & 106 qt 3 e s
A3 A T = 4bE Falshd oF | uME T 52 -5 5 2] PoPo3E 78l & W,
%gamphoto-bleachlng) B0l WS AS AT F ARG FAZ 22,
10 uM Al

59| PoPo3 & =518 5, 333 A5 7F &3F 29 oF 224.12 + 1.7001 A]
ok 105— 197.66 + 0.48 5 W 3t= A= A PTH(F 11.8 % 7H2). H=3H 2F 5 uM
. ]

O

9] PoPo3E& Z33H 45, A3 A7t &3 A9 2F93.81 £ 6.740 4] of
1045 85.00 £ 7.17% W ak= & FAATHF 9.4 % )
HERA, oF 1 uM 5 522] PoPo3E =3 49, @33 A a7k =3 25 F 3333 &

2.93011/\1 oF 10—r'- + °F 31.81 + 0.95= H 3}

rebvlsh o158 2] Sol 4 A& Felsi/] 9lskel, el7he DNA
Srepm o] 3}slE At A% AT CD =M EH S FA Sl 2 A oo A

shel 2 A2 A o 30 uLe] Lekeo] E 51329 o] &t glth. SFEFH = 5-CTT
TCT GTC CTT CCG TCA CAT CCC ACGCAT TCT CCA CAT-3'9] M & Z+=

N L.




13

WO 2021/145580 PCT/KR2020/018928

[101]

[102]

[ 103]

1104 ]
[ 105]

[ 106]

[107]

| 108]

[ 109]

[110]

%= 529] CD 2= E 5 SFEF 7} oF 240 nm 2 ©F 280 nmol| A Z}2F 94 Wl
= -

R F MNEE 2= A A B-d B el DNAE 7Hl & vrepdl T} 12,
ety ol E 3tgtE ) vhg 5 3t R A E vkl o], ©F 280 nmel| A CD
A Eqdo] Mslsli= e gleh 4= glth. ZE o] E 3letE 2 of 1 ug/L
A7FsE 2 oF 280 nmol| A A CD W=7} 0.749(TH 2= B RE Aol A
0.391 % 7+4A 389 o} 513}, :%* dlol E ﬁ}ﬁ‘*‘i S ok 10 ug/L A 7F3E 3 < 280

9544 71 & Urebd T
5 5b 2 % Scof| wp=H B wld o] o] AlA|o|of] = glelEA = AR
R/t St A Wi et A A E =0 E g AT
A Al ol 5. e} of] 2] 3 F}eFE-A A= 31 A EHol
°F 1 uM PoPo3 % 2F2.5uM SSEFH 2 A H 23 8N (eF 40 ul)S vlol A=
ZHolER 7|3l oF 14OML4 °F0.02 M Eg] A-9 Al gkl 3} & 3}alt]
POP039} OLE]‘UJ = ok 3a- 7k HE5 o ] *1‘, C}F sk -5 & (QJI: 0.1 Mg/L, = F1 ug/L, ka
5 ug/L, ©F 50 ug/L 2 ©F 200 ng/L)e (& o] E 3}3+E 20 L& vlol A=
= dlo] Eoll 7T
Zetd| ol E obgre o= ZEAKPA), HH ' 22 o] E(DMP),

=]
ol € 52 & ) o] E (DEP), U]-n- 5 5 £ ¢ o] E(DBP),
t]ofol A tf-El L el o E(DIBP), ¥l A e 22 B o] E(BBP) 3 v-2-of| & & 4o
¥ohElv 54 gl (NO)ol 45, 280 E 3)3t= §lo| &
%‘-w‘f'r‘ (Ultrapure™ DNase / RNase 72 <7, Invitrogen) & Vo] A2

o] Eol| H7F st

PoPo39| &> SpectraMax M2 -4 & 33 Alel] o sl 2 & {FA4 2= 30 & &<t
A ¥ ATt PoPo3 2] - A% 7] Fra= § 2 WS (-ARFUsy, / A E A

g 35 ME}

L 565 FalshH, PoPo3 2] & A S (RFUsgpm) = Al ZEO] Aol e} 7] 7}
FAEES Y E} 131 3F Zh A= STEbH ol T 3 PoPo3 2| X1 3}5 Bt} QEER™ of of gt
sergo] = B151 B9l A18k5 7} Bahy] u o]k, T4 4 0 2, Al7ke] upel
SFERH o} A 33t PoPo37F Z et o] E 3 &= o A ¥ Zlo]t.

% 5bE FarshH ok It Ut E 3 2RE PoPo3 3 Al 7] 225 <k
W2 ) Z7bsba the AlZE Bok 8] st A gelst & 9y

ek ol E Slgt e st E45 51
H 314 (-ARFUsq /A0 ©] U] & A& &

Y 5cE FAxsPH, el Hl a2 Y
A= H7HE e ol E 31 ekE 9

L=t

| &5 A
log(x)+1.23). o] 7| A 2 e&te]| o] E 3} g2 & w4 6P7ﬂll(L0Q)L* } 0

|



14

WO 2021/145580 PCT/KR2020/018928

[111]
[112]

[113]

[114]
[1135]

[116]

[117]

[118]

[119]

[120]
[121]

[122]

[123]

Mg/LO]U} oli= A B0l T o B E3HE O] Qe 2
591 2F 0.1 pg/L WA 2F 1472 ng/LE A B 8= Aol th, whepA & g o] <
/\E/\] a]| o] LL}E Q.SLU A A= %P;?]/ H}H O
ST S

—

b= %éhﬂo ] ol B Shoh= 2
EA| 5= -0l 5 STER 7} ER7A sl of= A 0 5ol 4.

Al Aol 6. QFEFTH & Al slalE2-&l o] E ol A As o H Flo]

STEF ™ oF B} 3} otE 2 o] Eo] 4 Ag) of F-5 2lst7] ¢ slo], e
slsk&E-2 9l s elg o] E 33L& (PA, DMP, DEP, DBP, DIBP, BBP 2 DEHP) % H|
stely| o) E 3] AdE A D 4- = ¥)S =889t

A A= 2F 1 uM PoPo3 % ¢F 2.5 uM SYEFH E ¢F 140 uL e ©F 0.02 M
Eg] Ak B3 of 238t FH[E T v o5, st o] E 3}9t= 7 H
e E S StE e A4 BAA = &l F7FsSA T

T 6as ZAstH Rz o 2 A 779 ZEFy o) E 3} 3HE-S # 7)Ek A 99
&3 W3S 100%5 AA 3 A5, ZHZF PA, DMP, DEP, DBP, DIBP, BBP %
DEHP®HE- 715131 & wi= & 2 W s}leFo] 242 oF 96%, °F 86%, °F 86%, F
85%, °F 84%, °F 85% X °F 88% O & L E} Gt} SLEL o] E 3} 3= §lo|

s A7R 2T (NO) 2= 2 Akl & HBIT

5 6bol| A, BPAS H7EeE 8521 4-NPE H7FeE 45 B & Blsha= of
77%% YEHS T o= 7T/0 e e d| ol E Sher=a H7he 492 3 ®lshEel
100% = e o] E SljtE S H7heh A 5o B8 Mkt & Aol 7k 9=

. | OO ol
=~ (i i = 17 O A = . = M =2 =
7~ O]
T AA

5 7a W) 5 70 B owe o] o Aaje)o) uhE 51e 2R A% 4x) o 5522
A% A%

= 7a8 AL, B g o] o A A ool whzy Aghe] Mae
Ao M B et d ERE BAY 5 Y& o Yk At
st @Al ekl uldstel 44d 5 ok 44 d A9 Lo] EE
ol 9B RS Z AF/ALGO R N 5 31| W Tl

o get R AT Yol E S E)el o) hE Ag W} IS




15

WO 2021/145580 PCT/KR2020/018928

[124]
[125]

[126]

[127]

[ 128]

[129]

[ 130]

[131]

A Al 7. A H 3L E =3l 3lerE-2 = 519

°F 30 uL e ¢F 1 uM PoPo3¢} €F 30 uLe] 2F 2.5 uM STEFH = A ¥ 2F 60 ul 2]
A A & 19 (Q-Vettes semi-micro, Ratiolab®, Hessen, Germany) 2.2 <5 7| 31 ©F
210 uL®] 2F0.02 M Eg] 2=-AAF 3 o} 23 2 33-3F wh3- A 7 T

S-0 7 T}OF3 -5 5 (9F 1 ug/L, oF 10 ug/L, 2F 50 ug/L, 2 °F 100 ug/L)=E Z++=

°F 30 uL o] e o] E 3het=-& ol A7Fste] & -3 7F oF 300 uL7FE =5
st

FUL WA S F FUlo] a1 B G S Dol Ful o] il
5o} 744 %Al B3I o]0l A, &

] 5
E: ]: O E: ——
3, H oF 5 FF AFE A3t
O O

s _IN\

T A SAH A et FgevE AT A= dolE 24

-I—J

715 Q) A I A y ETho] Q Eo] e AQh2 HlolE #ZT o 93
Z}7F CH1 2 CH2EA 7155 o) &8 A3 3] 4 H A

% 705 FarshH, =9 A9 HIHAVout / A= L o| A ZEF| o] E
3192 o] F1 WA 1 pg/L WA oF 100 pg/Lyell 23 AAk 743

% 7c WAl &= 75 FarshH, A 7] o] o g A4 A[gko] 747 eF 30%, oF 1
oF 3%, 9 of 559l ) BF £ Agto] Waleliz HH & fAabelhE AL

golsl 4= Qi) FA A o7, & 7c WA I 710l EAlE L] sZof| A i ] L

2

—
el 2 gle-e o v,




16

WO 2021/145580 PCT/KR2020/018928

[132]  [3R2]

7| %= 7l e gol E | A& AL A U
(LOQ & 4% 4]
A= W1, ng/l)
sebg|o] | E uhg PA, DMP, DEP, 30 sec 0.1-200
E 1% DBP, DIBP, BBP,
A= DEHP
Immunoassa| DMP, DEP, DBP. 0.67 h 0.01-100
y BBP, DEHP, DCHP,
DnOP, DNP
7N HH Immunoassa DEHP ~6h 0.001-1,000 DEHP
3z EN
e o] y DIBP ~18h 10-357 DiBP
E s
DBP ~17h 0.1-100 DBP
DBP ~21h 5-250 DBP
Apta-sensor DEHP ~3h 0.0039-39 DEHP
DEHP ~6h 0.0005-100 DEHP
7 e} Al A DBP ~0.5h 1,391-13,917 DBP
DEHP ~2h 781-7,030 DEHP
[133] ool A= B g el niba 3 AN ol & Fsto] HBkAA R, ST V1%
oko] SAH FoIA iz AT 7] % Fopel Bael A4S 2= Aeh,
FoE 53R THI0) 71 B o] AP 7] o] o 2R YK
or= W9 Mol A B ahg S ThFsbA A 2 MAA Y 5 e olaE
91 Zolchuteb A, ¥ i o] 7144 9l W AA e A G o] 714
W&o % #4E= Ao] olel 5314 9ol o8l Gaho] A ofgt & Aol




17

PCT/KR2020/018928

WO 2021/145580

8T 5

A
' BR
o -
oy
i
w5
I
i)
<
-
N \_lrwﬁ
Y 5
1o ﬂ
b
i =
jo] T
rAlCY
X N
el <0
1
N
m K
zo X
2 WP
— '~
_.ﬂ 0
)
= o
X X
msilNs
NN
,AO AO

PEECEERD

oA = =

<]

ol Lo A,

o)

|23

g 3]

‘?_

78

) E

Fol A7) A2 st of Hlel A7 &5

ol Lo A,

o)

|23

& 4]

‘?_

78

al,

)]

il =

®

A

| 2 47-F

A|

El
T

=

—

o XL =zl
] =

b, 3t

<)

<1

o= Z

A2 @A L

)
1.

&f

7

<

Al




138

PCT/KR2020/018928

WO 2021/145580

o Lo A,

o)

A 7%

s} 9]

?_

7S

o] Lo A,

o)

A7

F10]

2

,_-l_L

7S

=




1/10

WO 2021/145580 PCT/KR2020/018928

[5=1]




2/10

WO 2021/145580 PCT/KR2020/018928

[5=2]

— 5100

'WMSBOO




3/10

O 2021/145580 PCT/KR2020/018928

[_1_.48]

N R I T Yy

A T




4/10

O 2021/145580 PCT/KR2020/018928

YRR Y

2Ll

2Ll

edeic i it el X

LLLL L LR

er +PAEs (1 ug/lL)
PAEs (10 ug/L)

2Ll

2Ll

HERKRHKL,  HRRRHRHK ARKRHRIKR, IRRRRKKRK )

LLLLL L L L L LR

2Ll

LLLLLRL L LSRR L L L LR LR

PPV NRYYYYYYIY

Y Yy

LLL LR L L L LR R LR

Y Yy

LLL L L L L L LR L L LEL L L

2Ll

LELLL L LR

LLL L L

L LR L L L

2Ll

2Ll

YRR Y Y Y YY

Y Yy

LLL L L L LR

2Ll

2Ll

LLL R L LR

2Ll

b
0o e

0 ng/L. PAEs (N
0.1 ng/L PAEs



3/10

WO 2021/145580 PCT/KR2020/018928

[ 5=5¢]




6/10

WO 2021/145580 PCT/KR2020/018928

[ 5=6Db]




7/10

PCT/KR2020/018928

WO 2021/145580

| 5=7b]

& oW B oW

t I S

|

PP PP PP PP PP PP PP PP PP P IR PP PPIIY

PPN NI NI ITITIIITITIT LI NY

bttt ATttt bttt AT Ak

NI I NN NI I IIT NI

bkttt rht bttt AT Attt Attt AT

PP ITIT I ILITITNITITITITIDIT I

PPPPIPIIIPPPPIIP?

gttt ttaT bbbttt bbbttt AT A

PIITIIIIITITITITILIITIIIY

PIITITITIIITITITITIT

PP PP PP P PP PP PP PP P PP s PR P PR P PRI IIPPP?

m
m
m
m
m
m
m
m
m

PIPPPPIIIPIPoT

bttt




3/10

PCT/KR2020/018928

WO 2021/145580

]

|




9/10

O 2021/145580 PCT/KR2020/018928

S .
S .
n 3 .
X .
3 .

S .
n 3 .
3 .
S .

3
3

b A A

bbbty

A 3 .
3 .
'\- o
3 .
3 .
3 .
3 .

n 3 .
S .

2 .
>3 .
3 N
3 :
> .
3 .
>3 .
> .
3 .
3 :
> .
>3 .
3 N
> .
>3 .
3 :
3 :
> .
3 .
>3 .
> .
3 :
3 N
> .
>3 .
2 N

I e e e e e e e

£
. 3

. 3

3 -
>3 .
3 N
> .
>3 .
3 N
3 -
> .




10/10

O 2021/145580 PCT/KR2020/018928

R T P PP PP PP PP PP P PR P PR R PP PR ReRPTT o

g

n

N
3 N
NS -
. o
3 N
. ¥
: n
. o
= o
. o
3 o
.3 ¥
3 o
. o
= o
. o
3 o
. N
3 N
.5 -
3 o
. N
NS -
. o
3 N
.5 -
3 o
. N
N3 -

N
S .
.3 o
3 o
. o
= o
. o
3 o
.3 o
3 o
. o
oL o
NS -
. o
3 N
.5 -
3 o
. N
NS \-
. o
3 N

N

N

N

¥

3

N

N




A.

INTERNATIONAL SEARCH REPORT

CLASSIFICATION OF SUBJECT MATTER

International application No.

PCT/KR2020/018928

GO1IN 33/543(2006.01)1; GO1IN 33/53(2006.01)1; GO1IN 33/58(2006.01)1; GOIN 21/64(2006.01)1

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)

GO1IN 33/543(2006.01); B&2B 3/00(2006.01); C12N 15/10(2006.01); C12N 15/115(2010.01); GOIN 21/64(2006.01);

GO1N 31/00(2006.01); GOIN 33/553(2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included 1n the fields searched

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

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

eKOMPASS (KIPO internal) & keywords: & E} ™ (aptamer), & & $3 & (fluorescent dyes), A = (detect), 7+ 4| (sensor)

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

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

June 2009 (2009-06-17)

A See claims 1-12.

KR 10-2018-0089326 A (IUCF-HYU (INDUSTRY-UNIVERSITY COOPERATION FOUNDATION
HANYANG UNIVERSITY)) 08 August 2018 (2018-08-08)

Y See claims 1-13; and paragraphs [0061], [0062] and [0105]-[0110]. 1-10

KR 10-2011-0004961 A (PCL, INC. et al.) 17 January 2011 (2011-01-17)
See claims 1-3, 12, 15-19, 21-25 and 27; and paragraphs [0052] and [0054]. 1-10

KR 10-2018-0089974 A (IUCF-HYU (INDUSTRY-UNIVERSITY COOPERATION FOUNDATION
HANYANG UNIVERSITY)) 10 August 2018 (2018-08-10)

A See claims 1-8.

KR 10-2009-0061786 A (INDUSTRY FOUNDATION OF CHONNAM NATIONAL UNIVERSITY) 17

Further documents are listed 1n the continuation of Box C.

See patent family annex.

[ o8 [ g8 [ [

= EHg >
- - N N
B R |

[
o
“

[
~
B
|

Special categories of cited documents:

* document defining the general state of the art which 1s not considered

to be of particular relevance

* document cited by the applicant in the international application

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

document which may throw doubts on priority claim(s) or which 1s
cited to establish the publication date of another citation or other
special reason (as specified)

* document referring to an oral disclosure, use, exhibition or other

medns

document published prior to the international filing date but later than
the priority date claimed

GCT?'J

46); 29

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 1s taken alone

* document of particular relevance; the claimed invention cannot be

considered to 1nvolve an inventive step when the document 1s
combined with one or more other such documents, such combination
being obvious to a person skilled 1n the art

’ document member of the same patent family

Date of the actual completion of the international search

09 June 2021

Name and mailing address of the ISA/KR

Date of mailing of the international search report

09 June 2021

Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)




INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2020/018928

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

KR 10-2010-0093502 A (DONGGUK UNIVERSITY INDUSTRY-ACADEMIC COOPERATION
FOUNDATION) 25 August 2010 (2010-08-25)

A See claims 1-18. 1-10

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2020/018928

Patent document Publication date Publication date

Patent family member(s)

cited 1n search report (day/month/year) (day/month/year)

KR 10-2018-0089326 A 08 August 2018 KR 10-2018-0089848 A 09 August 2018
US 10801960 B2 13 October 2020
US 2018-0217062 Al 02 August 2018

KR 10-2011-0004961 A 17 January 2011 None

KR 10-2018-0089974 A 10 August 2018 None

KR 10-2009-0061786 A 17 June 2009 None

KR 10-2010-0093502 25 August 2010 CN 102395684 A 28 March 2012
CN 102395684 B 03 June 2015
EP 2397562 A2 21 December 2011
EP 2397562 Bl 23 August 2017
EP 3192881 Al 19 July 2017
EP 3192881 Bl 17 April 2019
EP 3495501 Al 12 June 2019
KR 10-1437616 Bl 04 September 2014
US 2012-0040865 Al 16 February 2012
US 2015-0212038 Al 30 July 2015
US 0075053 B2 07 July 2015
US 0329178 B2 03 May 2016
WO 2010-093223 A2 19 August 2010
WO 2010-093223 A3 24 February 2011

Form PCT/ISA/210 (patent family annex) (July 2019)




o A AR R AL A TAZYH T
PCT/KR2020/018928

A i o] &3l 7| e & /7= A 53 EFIPC))

GO1IN 33/543(2006.01)1; GOIN 33/53(2006.01)1; GO1IN 33/58(2006.01)1; GOIN 21/64(2006.01 )

ZAHE H AEd(= A ES E7E 7] A
3
1

GO1N 33/543(2006.01); B82B 3/00(2006.01); C12N 15/10(2006.01); C12N 15/115(2010.01); GOIN 21/64(2006.01);
GO1N 31/00(2006.01); GOIN 33/553(2006.01)

AL 7] E it okl ol Hand ol9fe] i
S e S ARt E B S E S AlQhE . AR F st whel| 7] A = IPC
HETHEEAUNTHE H A 3TNGB R AL F acd ol 7 A= 1PC

O O
SR Z Aol o] 851 A4 Ho] El o] ~(dlo] Bl o] ~2] B3 3 7

eKOMPASS(E&] 3 W5 AYA| 28 & 7] 9 = L EFH (aptamer), & & 9 S (fluorescent dyes), 7 = (detect), 7+ 4] (sensor)

C. AHE £

7hHe| AL 2] * ol g-Elw 2wl LEGIE s A9 7 A) vl 3 13}

KR 10-2018-0089326 A ($FF o gkl 4Felsd = t1) 2018.08.08
Y A T+8F 1-13; ©-=F [0061], [0062], [0105]-[0110] 1-10

KR 10-2011-0004961 A (3] #] <l (7) 5-) 2011.01.17
Y A4k 1-3, 12, 15-19, 21-25, 27; T2 [0052], [0054] 1-10

KR 10-2018-0089974 A (SFF o et 4Fst¢ = vh) 2018.08.10

A 44k 1-8 1-10

KR 10-2009-0061786 A (% 2t &t wl 2Fsh<d = ) 2009.06.17
A 474 1-12 1-10

KR 10-2010-0093502 A (-&-= o &}l 4Fshgd = ) 2010.08.25

A 474 1-18 1-10
[ 1571 2dol conel 7115 o Azt o) g 55lo] e IA S AN S
* Ql-8-¢ w3le 5 Jhe| 2
A7 B3 o] Y Ao R Kol AwA | &5Ee el T TAEAY BESHY o FAY EHOR A9 4E)
sl 3 Al edom dide] 7| 271 & £ gL} o] B & o]l slr] ¢3¢
D7 B ZA| E YA FL o] 2dgF £ 53
“E” = 92] 9] = F£=2]0 L= O o] & A 2] O] = =1 =7 = 1. 17 =] 1)k YI =] = — -
B mAsddun meadd BT S A4S 7 EASEY o sue dee) slv A g Ed shino e e we
o] o F/HEH A=Y v 535 A A Er= X H A o] @+ A o2 Er}
O 7 FA o Q| F-O A 7| E} s BE) i ohE 0] 85§ o] o ) 1 =
g 7%(1;;1- EE;:- ;}0.1‘5. .E:':.Tﬂﬂ% Xj} .flhc()o L= %‘A])%E}E}-é'] 7] ¢ 6]__0410? Y '}%H_ﬂ. s _’lff;; o] )= 3{—21, 3 & -6l o] Sfu) o] Ake] T} = -8
fi-po : 299 7 T% ET B AP A T
R . ZL. s O 'E:— RO = T .
0" TF AL ALE, AA EE e S AT gt B ) ST
P MY o] Foll FAHA O FAZAY o] el FAY £ & TER TS Hohs v
= A AL A A R Y A AR A
20213062 09 (09.06.2021) 20213062 09 (09.06.2021)
[SA/KR®| W R F-HF2 AR
&R 5353
(35208) A F G A AT JALE 189, 4% (EALE, A HT) Attd
A AL
2 3. +82-42-481-8578 54 3. +82-42-481-5373

A1 2] PCT/ISA210 (- 1A 8-7]) (201941 7€)



o A 2 AF K 3L A ZAEYHE

PCT/KR2020/018928
Zii;l ijé—%%%}% of| A] 259 85353 NI

KR 10-2018-0089326 A 2018/08/08 KR 10-2018-0089848 A 2018/08/09

US 10801960 B2 2020/10/13

US 2018-0217062 A1l 2018/08/02
KR 10-2011-0004961 A 2011/01/17 =
KR 10-2018-0089974 A 2018/08/10 =
KR 10-2009-0061786 A 2009/06/17 =

KR 10-2010-0093502 A 2010/08/25 CN 102395684 A 2012/03/28

CN 102395684 B 2015/06/03

EP 2397562 A2 2011/12/21

EP 2397562 B1 2017/08/23

EP 3192881 Al 2017/07/19

EP 3192881 Bl 2019/04/17

EP 3495501 Al 2019/06/12

KR 10-1437616 Bl 2014/09/04

US 2012-0040865 Al 2012/02/16

US 2015-0212038 Al 2015/07/30

US 9075053 B2 2015/07/07

US 9329178 B2 2016/05/03

WO 2010-093223 A2 2010/08/19

WO 2010-093223 A3 2011/02/24

X 2] PCT/ISA/210 (8531 F718-A) (20195 74)



	Page 1 - front-page
	Page 2 - description
	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 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report

