WO 2024/091061 Al A O A O

12) 53 g 5&9?311 o3l A FAEL
(9) A A A 4 A4 7] é} 0 OO0 OO0 00 OO O A0

= A A= .
10 F/MNHE
AT = WO 2024/091061 A1
Q Q
202494592 ¥ (02.052024) wWipO | PCT
(51) ZAEFHE Hee); 34114 A F A F-A5 7F4E 141, Daejeon
GOIN 25/02 (2006.0 D GOIR 19/00 (2006.01) (KR).
GUNZR OG0 GOIR29ZIGION gy oiq, 5510l 34 (IPC PATENT & LAW FIRM),
' 06224 A2 EEA] 7 % = 2767 24, 25 (A F,
21) FAZYUS: PCT/KR2023/016868 2lske ey, Seoul (KR).
(22) FAIEYY: 2023 W 10 ¥ 27 ¥ (27.10.2023) (81 AAFT (=9 TAV) & 3 I3 BE 79
=4 . . ) HeEle] EEE $819)): AE, AG, AL, AM, AO, AT,
(25) Eddel: Aol AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH,
26) E/MAoq: 3l=o] CL, CN, CO, CR, CU, CV, CZ, DE, DJ, DK, DM, DO, DZ,

EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IQ, IR, IS, IT, JM, JO, JP, KE, KG, KH,
KN, KP, KW, KZ, 1A, LC, LK, LR, LS, LU, LY, MA, MD,
MG, MK, MN, MU, MW, MX, MY, MZ, NA, NG, NI, NO,

(30) SAAAR:
10-2022-0140898 2022 \ 10 ¥ 28 & (28.10.2022) KR
10-2023-0096347 2023 \d 7 4 24 1 (24.07.2023) KR

7)) &99: ol stm  ASFHY  (EWHA NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW,
UNIVERSITY - INDUSTRY COLLABORATION SA, SC, SD, SE, SG, SK, SL, ST, SV, SY, TH, TJ, TM, TN,
FOUNDATION) [KR/KR]; 03760 A &5H A] A o) &+ TR, TT, TZ, UA, UG, US, UZ, VC, VN, WS, ZA, ZM, ZW.
°|goitd 52, Seoul (KR). #3317 8 (KOREA g4y xm=z o9 wo] A7} gl & 7l5e mE 259
RESEARCH INSTITUTE OF CHEMICAL TECH- 1] Al o] 152 9 5ho]) ARIPO (BW. CV’ GIL GM.
NOLOGY) [KR/KR]; 34114 v el 34 A 47 7hA = KE, LR, LS, MW, MZ, NA, RW, SC, SD, SL, ST, SZ, TZ,
141, Daejeon (KR). UG, ZM. ZW), &-2}4] o} (AM, AZ, BY, KG, KZ, RU, TJ,

(72) ¥4 #AYA  (KIM, Byung-Kwon); 07217 T™M), 49 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
A LB A og%gji SAFE 417 23, 103% 15043, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
Seoul (KR). £4°} (SONG, Sua); 03760 A]-2EH A] ME, MK, MT, NL, NO, PL, PT, RO, RS, SE, SL, SK, SM,
A o] g}oq 4 52, Seoul (KR). ©] A 3] (LEE, Jin TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

KM, ML, MR, NE, SN, TD, TG).

(54) Title: DEVICE FOR THERMOAMPEROMETRY AND THERMOCOULOMETRY, AND ANALYSIS METHOD USING
SAME

(54)0H S BY: AAFHI DAL 9% FA L o] B o] 3 LAY
100
C
— 20c(20)
20a — 20b(20)
(20) 30

U=

K\ 10 \\ 50 \\ 60

40

(57) Abstract: A device for thermoamperometry and thermocoulometry and an analysis method are provided. One aspect of the present
invention provides a device for thermoamperometry and thermocoulometry, comprising: a chamber filled with a measurement solution
containing a target substance and an electrolyte; an electrode unit immersed in the measurement solution; a temperature adjustment unit
for controlling the temperature of the measurement solution; a temperature measurement unit spaced apatt from the electrode unit and
immersed in the measurement solution; and a control unit connected to the temperature measurement unit and the electrode unit.

(57) 8R4 AT} SAFUE A% FA B Bl ATA B unel o Su] ey, PR o
Ao e Tgehe S4aol0] o] AU B 37 SG) AAL AFL 7] PG LEF mAE
BEEA Aok gz elds ] Sgad d0d BRSR L P ERIAE % ] 43
AAg Aot B £ ek, dAFHA Gy L A% FAE AT



WO 2024/09106 1 A |10} 000000000 TS0 OO0

=70

—  FAFRALE A &} A (FoF #2172 (3))



PCT/KR2023/016868

WO 2024/091061

% A

SRER

ﬂl
WF

e

B

—
)

Ho
o)
Ho

29

(Thermocoulometry)

shy

A

2 g 2 A 7 (Thermoamperometry) 2 & %

[1]

E»

—~
=

A

=
=

b= 2

A3 A

F

;Oﬁ

A

7H-g7d AL+ AF(Stimuli responsive polymers) 2}

0%

+
;OE

JJ fm

%*—L‘, 124, pH, X}_7]
o}

Aol A7

T
T .

w7

A= =2 UCST(Upper critical solution temperature) 21+ A} 2} LCST(Lower critical

solution temperature) 1L

I B2 A7k = of S

5]

B
o

[4]

temperature; T,)7F AF-8-5] 3L T}, o]

E A} NMR, DLS B+ UV-vis

plo

lan

A E T
— 7

713 A

AL 713

3 a1 o

B

X
i:l

i:l

Ho

wK

o
&+

R

oy T



PCT/KR2023/016868

WO 2024/091061

) Ao A 2 o] A g 4

X
_:l

o
Ho

23!

[10]

23!

boboll g1of A 4

D

o] =

Nfo
gl
il

=

71 AT A A3

)

<0
gl

2

Z¥lof wha

o] A4

mo
1)

)

1

[11]

[12]

AT,

A~
T

bt

o
e

LCST(Lower critical solution temperature) 145

boboll g1of A 4

D

of -

Nfo
gl
il

=

71 AT A A5

)

<0
gl

Z¥lof wha

o] A6

mo
1)

)

1

[13]

kOl

23!

boboll g1of A 4

D

of -

Nfo
gl
il

=

71 A1 WA A7

o] A8

[15]

bpol u}

D

of -

Nfo
gl
il

=

71 AT A A8

)

<0
gl

Zvio] w2

o] A9

mo
1)

)

1

[16]

-
E»

o
Ho

ol

[17]

2_1 HA el &

Z

obeh el 7

R ey

EEEEE!
o
=

0

A
i
fite]
X
),

e

TR

Ho

0



WO 2024/091061 PCT/KR2023/016868

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]
[34]

N

>
o
s
i3
o
o
e
>,
>
2
o
=
it
e
2
=i
L
&
e
e
of
L
o
mie)
ot
o
ﬁtl
mtm
i
o
<

s
iuf ¥

LA

s

b
%
i)

[e]
= =
25 (-T) ZEfZ o)A, & 2bis A A= T o

ol
-

2 12

<

1o b

(B
£ ki ro,
(i

]

)

il

4

b

kS

iy

o

=

ko

4>

brt

©

IS

H
=

g rr e B
v
©
4
I
[
gl
i
©
k
b
&
rr
rfo
b
-3
=
it
e
Ju
>,
-
i)

o 1 e o T

b o du o

N

ok

t

2

.
r 1

|
% 4a WA 4e= @754
2 4.0mg/mL(c)S! 73-5-,
50mM(ii) 2 100mM(iii)
= 5av 2 Wy upE
As Ao w5 & W73
UV-Vis 2F EZu|E £ o]
3k ez ol
% 6as= ¥- g o

b o1 szolt}

213 ZHPES )2l "5 %= 7F 1.5mg/mL(a), 2.5mg/mL(b)
st A &) 2 (Nbu, Tf0) 2] 5 =& 25mM(i),

of & AF-25G-T)ol 73k 1z Lot}
P& g AR & o] goto] &
(Teep)©ll g 132031, &2 5b5=
H4d 9] o) e 425 (T,)l

©
)

=~
oL
1~

=
o o

BN
e N
)

o4
2
ol

s

e
4
3

olo )
A%
2 &% rE
k1

N

M Mo K

i
oo

ofi
-

ral
of

o
o
e
SO

(@}

U Hu
=
Z
2

b ol

[ oE

k1
[@))
>
rlr
’
= i L, (o w
ol
-3
oo g oo 8
it
e
R rlo L
1
L
&
e
ol
o & o

a3
3
e
o
rz
tjo =&
[H
s
o

gl

N

D
hus

T

o 12

=

3

B

2z

=2

=M

&

i i

(&l

0 o

o

oyl uf

Iy
2
o
2
S
o

e
od
Lo
i,
>
v ml
do
ok
ot
o

L

o
)
N
o
=2

r
0.

kx|
r |

lo
ke
ol
o
o

A o] A E AFg el LhEkl X1 o] Sz, 4] gof o] 2t
S gho R Zehis F Ao W E ek
27 B A= AN A
1ol o] stel gk
stbel ke 747} oha gk % A o stz 9o

o
N of
>
~
=

o W& o £ 4d
o
lo
oﬁﬁ
¥
ﬁtl

f
AN}

4 dg ¢
»
1o 1lo
o
&t o

2
)
)

lo
N
N
ol
o
r
)
)

T
X
>
o
o,

(o]
uls
A
>
fo,
P‘L
o
]
ol

(o]

-

o,

(o]
il
©
:C‘>l:
)
o
X0

o}
| ol A " AT} o] ouj= A o' AN E ouitnk ol e}, 7k

fe

i
o r

ol |0 of
ut
r2
il
i)
Ir
o
=
N

w2
kd
g
)
uls
P
o
ut
o
o
ik
n
32
)

]nv(_lE;q

rle

AN M "N =

AL 10°S/

x
=
>
i
o
5
o
=]
1
o

-

2
e =
it
of -
lo,

9,

e
o Ho

ol
-



PCT/KR2023/016868

WO 2024/091061

23!

[36]
[37]

(60)=

il
SN
_ZE

D_

3

PZaN

(40), Al o1 H#(50)

e

F71 A

S

=

°

T

=

8ol A9 A= 2ol e}, A4

=
=

T .

T

of whE B (10)

g

=]
=

L

[38]

23!

ol

< (Redox species)

2]

3}k

E

}o] = (Ferrocene

ol ! £3HEozn, AT el
[}

(Ferricyanide) ©]
= 7] +=(Hydronquinone), ©} 2=

j

j

tel
B AH(Ascorbic acid), %= 371 (Dopamine), 3] 2 Al ¥] €F-£-(Ferrocenemethanol), |
Al (Ferrocene), | & At} o] W] BF-&-(Ferrocenedimethanol), & 3h-| &l 5] 22 Al v

<FE g} Al (Anthracene),
[}

[e]

T

=

a2 Abelofitol

H| & (Hexa-amine ruthenium(IID)) ©] <=,

2

i

of, 7] 23tk

(Benzanthracene), 9,10-t] ¥ d 9+ & 2} 41(9,10-Diphenylanthracene), ¥ & A}-o] o}

(Ferrocyanide) ©|

: =
=
s

=
=

o]
<-(alpha-Methylferrocenemethanol), 3| 2 4l 7521 2H(Ferrocene carboxylic acid),

aldehyde) & ©o] o] §- 54 T 15 0|48 X

)

7)) 2 Al t}o] 7H5-A AH(Ferrocene dicarboxylic acid), ¥ 2 4 &

ol

[41]



WO 2024/091061 PCT/KR2023/016868

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

& 5o, A7l 9734 adAbE E2felE @l o H| 2 A &)(Poly(arylene
ether sulfone), & 2] (N-0} 0] A 3 2 & o] H 2 o} v} o] =)[Poly(N-isopropyl
acrylamide)], 3 2](N,N-T}-o] o] & o} 7 & o}n}o] =) [poly(N,N-diethylacrylamide)],
Z 2] (N-o & v €} 1 & o} w} o] =)[Poly(N-ethylmethacrylamide)], 2 2] (¥ & 8] d ]l
E 2)[Poly(methyl vinyl ether)], & 2] (2-°l| & A| o] € 8] d of] €] 2)[Poly(2-ethoxyethyl
vinyl ether), & 2] (N-H] d 7} 3 2 & [ Poly(N-vinylcaprolactam)], 35 2] (N-H| d o}-0]
4~ F-E] Zo}n}o] E)[Poly(N-vinylisobutyramide)], & = 2] (N-H] d-n--E] Z o} n}o]
©)[Poly(N-vinyl-n-butyramide)] & o] Fo} X 7" S 27 H A8 ¥ = 18 = 28
ool T A s THE; & 2T U

B o] ThE A A oo whe Ay

Aol A waz AlstE A A Eas 2H
71 A=17#20)= 371 S48l FA=

£

o], 7] A A F(20c)> 53] A gHE X F A RF g
A AT 2ehet = 9o, A H 07 e A & Egmto] 3 2 A =H(Carbon
ultramicroelectrode, C-UME) %= &= 2| A] 4~ % = (Glassy carbon electrode, GCE)

A
o =it

ko]l whE 7134 F20b) A7 81812 Hh-g-o] Aojfar 9= 2l AT
AAE Z4a7] A8l g AT3 23 o] AX 825 vhei=v A8d 5= )

th o & 5o 471 V€1 =) &

&
ol
2
ro
i)
>
&%
>
2
-
-_>‘4—",
)
o 4
il
rlo
S
©

oh s o},
£k of th 2 A A ool 2 W =720)= AT (20a)S ol 233 5 9
o}, A A o2 A7) AT A S (20a) A7) 71 A F20b) D 2F] A F(200) T A
2 olA% 4= 9t}

¥ourg ol uhE gl S00 e A718HE Aol Astrk ol BE F YEE A
714 822 A 5 ek ol 2 Eol, 47] AT S0 508 Al
A gkt 3 shol of (Pt wire) & X33 4= ek

¥ourgo] mE A A S olo] FiEo] AFe] BAM Axe] o] 52
£20% 5 9lvh A8 Bol A7) Aalde SuE AdE ga el §
Foll uhe} 243 Aeg 9]



1& 1%

T .

PCT/KR2023/016868

A E)obu] v g <1

&

j

3]

°

E]2(

=]
=~

ko] &

(@]
1l

(KCD),

25

(Tris(hydroxymethyl)aminomethane) 0.2 o] Fo] Xl - 0 2 KL E| 1 el 5]

Ay
s ol

(Tetrabutylammonium tri-fluoromethanesulfonate), ] E &2 ¢ 25 3}
1 #| o] E(Tetrabutylammonium tetrafluoroborate), ©| </ 4 #| (Ionic liquid), &3 &}

(Tetrabutylammonium hexafluorophosphate), H Eg}
Yo ¥AE $HER(Ty)7} Hobd 4 gl 74

(Tetrabutylammonium perchlorate), H E g}

22 F(NaCl), 943}

WO 2024/091061

O
He
—

o] &1

H

=

g8

14 =
A

-

[e]

B (10)°]] =

A

R
s

371
of, 7] L2 dH@E0)7F 37

=
= =

o<

wK

ol

=

EEE

A

| E] (Heater); 5=+=

°

B 2 ofefjof] nj

A

R
s

7]

0%

-

ol
N
il

o}
o}

=
fo}

ojo

jruzel

i:l

=X

H
| =227 4077

i3
)

d Fef o] A

A

X
_:l

i:l

il

[56]

0%

-
s

_XD

=
fo}

. oo

jruzel

i:l

s} A= o] A 47

T

=
=

o

[57]



PCT/KR2023/016868

WO 2024/091061

o}
=
fo}

ajo

ruze]
i:l
B

fite]

371 A=o)0l A kS A7t

(40)E Al

T
T .

7] A o1 4-(50)
t}. o 714 Al o 7(50)

)

AO

=

o]

ATt A

-

;OE

1

i:l

B A

o}
Al
T
B

]

20)%}

il
nr

!

23!

D

A0 AL A7k

T
T .

(50)

Al o 4

A
T 3

0]
=

|A] 9 228

g 2l

71 A=3-20)7F 1]

/\01—

oz

d

Z

ST

o] 59

&

9] o)
H
ATt

g

&
A
2=

g
1

s
A

B

vt
LS =
DEVE

2
g
&

7] Al o1 +-(50) 2

=
=
E

s T
A

floF sl %2 o

A 3]

7] A3 g o] &
ol =

i
SN

s

s

(60)

kOl

-

~

;OE
r
N
il

ol

-

%
o

A2 ©l ol 7}

o
Ho

ol

°
&

ol

Ae 521 77] A%

=
=

o]

T
ol

o) R
2 N
T ™



PCT/KR2023/016868

WO 2024/091061

bl

jans

D

N B
uy N

o EO
T
oo

4

i:l

—_
fite]

o

0%

-

W

Bl

Bl

4

X
_:l

FA 2A

=l

ool A F4o] 442 7 47k ol

ﬂ
-3
\‘q
Gy
R
fite] “Il/l
I o
° X
ey
L
T
W
)
T
O o
T =
T o
T o
T~
T oF
< EH
CUIY
o T
T of
T O
z B
w2
b
o
A =
ol T

T34

¥l
= 1o A H vle} o], B kg of u}

[AA 4 1: 4
(100)

[69]

il

[70]

A5-(30), A 7HA ] 7F

=
LES

T
T .

=]
A

a4

14 e= 1713

Z

o}, 7

1
A
3-A = Al A|2~Elo] 4] ¥ CH Instrument Inc®] A ¢ 7} 7| (CHI617B

2k
=

il =20 = A,

= =)
E*ECTC’

CHI760E)

o 714 A= 10 um A4 o] g4 S Eghnfo] 2.2 7 =H(Carbon
ultramicroelectrode, C-UME) %= 3 mm 2} 7 2] &= A] B4 = (Glassy carbon

[71]

==z
QLN

efolo] &2 4] 7]

o
A= R 0.8mm 73 of Pr efo] o & A | il =5 o B A Rl

electrode, GCE)©] 78] ¥ 2] A =+ 2 0.5mm 2 7 9]

7}t

A M E] =

=
=

s}
o]

= 2} 1718

221

#| 2 Al (Ferrocene, 0.1mM)-S WHH & &

[72]

—_—
fite]

o] E ndk
254X (PASCO

AL
=

st

LLEE 224131402 A E

T
g eri

6

2

A 9laL

so] =

&

=
=

7] (Corningt 2| PC-420D)

Scientifictt 2] PS-2125)% 7| =5 it}

dol] A7 ¥ ATt 370 9] A =3}

A
=

lemL2] B 7 ¢

ZEAYS
A

d)
=

A

[74]

m
=

ol 7k 331t CHI

155
=2

B (=22)°]

=N
1

Sl ol E nlihy] e

= S
gk &

KeN
=



WO 2024/091061 PCT/KR2023/016868

[75]
[76]

[77]

[78]

[79]
[80]

[81]

[82]

[83]

[A A o]l 2: LCST ZL&AHe] o] AF 4]

27|84 S A A'E 548N L RTF Aol whet 7718 <ol A
LCSTH ary-ze] Adol & AAzto 2 WU YIRS AA YTt A& &
52 2] A 8] A (Tetrabutylammonium trifluoromethanesulfonate, ©] 3} 'Nbu, TfO'2}
Stoh) 2 F3 = 7F 1091 2] (o} 2 &l ol | 2 A 35 )(Poly(arylene ether sulfone)(©]
3} 'PES,o'@] 2} H); 0.1 mM < E 2} 4l (Anthracene, Ant) 2 1,2-T] W] 5 A] o §H(1,2-
Dimethoxyethane, DME)-S- 3 §}&}= -8 & 510|315t

A7 tEH A 77184 Ul €4 A S BAgsty] el Al dsoR
Aot A5 = tEg A 2] A3 F(Anodic current) S 4 5H7] 9 8 A
2718k Al Yol WX E AT 2 =S5A- = SA R o] 7 H = Fek A A
Woll M 2=k A7 A5 SAlol 7] fal v =] ¥ At 4] Aol 7
whet A 5-Al ZHi-t) & Eo] o 2 E 2] 1 3 (Amperometric curves) ZF-E
o) H 3L, L LE-AIKT-t) & F o] =54 Fol o8 Al 7] 55 A

AF-Z50T) 2 Z= AF-AREG) &85 R 2 5-AKT-1) & Foll 719kske]
EEE

AR 2.1: DA LCST 78 &AL Aol A7]|3hsH4 £4

% 2a3= A& A, otEZ A 2 PES, & ¥E35F= S48 90-8 25 WA 70°Cell A 7}
3= SOt EEE AF-25G-T) 282 o)ar, 5 2b 2 A= e o
= Ao A3 E 3H AR ko] YEbd BA olt) A A o' A
£ 92 PES,,, 3l 2 (25mM Nbu,TfO), & v (DME) 2 FE 2H4(0.1mM)<=
g

Harshd, Aud o7 L 5vk E7hbel nhel AR Ag A ow
2EA)E ESHE 5485 del, 2

o
& r
M
=
s~
usl
g
o Fuﬁl
kel
9|L'
o,
rr
1
o o W
o
18
1o,
ox
o
w
e
L
1o,
4
M
Ir
ral
]
-
ki
5

(Steady state current; i) SFE Al Q] EakA| 4=
(Diffusion coefficient)ol] 2|3l 4 &-& W1, A7 tEE A ] FAaA ¢ 54 &
o o] 219} -89l o] 5 A A % (Dynamic viscosity) = O] F 0] X 27FX] Q.19
ofsf dFe W2 g Ak e StEHAde] AR E 2 EG o RN 29
W glol] w2 A E A Foll A HolHE g Tk

Y229 5 2bE Fartehd, Ak o ® 5480 LTt mol A4 s &

10 |
o o] 417} vho}x) 1 o] o] whe} A A F ol A = A 3} 2

oy, oo

-

P2 o

T, 25 WA 43.1 °C TRHAL Dl M= =
g o Skl upet A E A7 mokAl = B A& HERAIARE,
43.1 WA 62.1 °C F-IHA2 F-IHol A= B G ARIE A A 02 ashs A

A& LB, 62.1 °C o F(AI3 TAhel iz Z4 G o] 0] Fobe] ufe}

-

=]

(O8]



10
WO 2024/091061 PCT/KR2023/016868

A AT ol i &= Webllth A A &= 43,1 W A] 62.1 °C 7-ZHA2 T
Iholl M= A4 A7 A9 HAA SHAE JAd o2 AstA
o 4] 3} (Charge-transfer resistance, R,)©] =0} 4 A 77} Holxl 1l o7 43t 4=
AN

[84] 5= 2b°ﬂ SAlE vke) ol A A AL bl A= 588 A ST =
ol el upe} AF7E e % <

k9
[85] R A

.

2 o
2 Jo
2 rlo

[86] Al 1A A3 -1E

faammas

w2 U
romrl
i\lﬂ
— o
9 o\ o

o o o
n@ ko du

d

A
N

fol
_&#
N

o
[l
iz
4
Siid
olN i)
32
» & 2 ¢
i
=
s
o
o
£
1o,
rlo

[87] /\]—7] A& A

ft
d

il

o
i
ol
:(‘>L_r‘

5
&
=2

4
=
=2
o
N
N
o
i
rlo
ro
k1
iy
olo
oX,
=
2
2
o
e
N
Ko
)
)
Mo
o
ro A

[88] AR 2.2: A5 EHY AFASAY S & A} EIS 4

[89] A= el AsbAd 542 93l EIS(Electrochemical Impedance Spectroscopy)
A8 AN A A o2 A7) EIS ¥4 2 98] 31 =H(GCE, Ag wire, 2 Pt
wire)©] 7-H] ¥ CHI7T60E EEIA] @ <818 o] &3}t A= e ~9} =48
9] &% & 2.5mg/mL PES,,, 0.1mM SFE 2}4l(Ant), A 82 (50mM NBu, TfO) 2
"I(DME)E E3et= S8 8NS5 o= SA[ 85Ut A %7@%
N & 25~70°Coll A st R A H a1, A 7] 3ehA oy A 54 S 1~1X10°Hz
ol AC 5357, smV el A 1 2o A =8 ¥ At} et A R #h2 HE
Al(Ant)2] 2F3} 7 211 40.8 V(vs Fe/Fch)2] Q171 A 9] <] 1 A& = sl

[90] 5 3aE 250 whE Yol FHAE £50]aL, 5 3bi= 25 whE Ao A ¢
A2 QA (Z)l R 1E ol T

[91] L3a % % 3bE Farsty, AL N 257t 25°C°ﬂ Al 55°CE ol ol w}ﬂ‘r

of

Ast A A R0l AXIA o2 ATt o= 2571 F7hstdl upe} &5
Al AA ol o] Fof R 7] wli-ol o
[92] LCST &3 2 ¥-A7F S 4 5 7] A1 2Fsl= 55°C 9ol A= AstAE A HR,) o] &

AHA Sol a1 60°C A AR A G el AR gk thebsith o714 60°CA
o AF TY o] aRAEC] 41 SAAZ FAFoEA, AATAL L

AHE el % 5 9

_1



s A
e

]— (RC[) O]

[}

q.

A]

E:

PCT/KR2023/016868
&

| I

3

4

s

-4 (Nbu, TfO) 9] 5 =& 25mM(i),

[

Gl

11

Fo]

50mM(ii) 2 100mM(ii) = & &) gtel] ul&

[s)

o] £ 127} 60°Col| A 70°CE ol A o) uw}el,

H

[e)
% 4a WA 4e= @754 L FAHPES )9 5571 1.5mg/mL(a), 2.5mg/mL(b)

AN 23 A7 TEAS AL FES 2ol ope 4
4.0mg/mL(¢c)<

PZaN

WO 2024/091061
=]

[94]
[95]

13zl

-

o

Eu

(-T)ol

215

=
T

s

A

LHER T

[e)

=

A4

A2 =57} 100 mMo] AL

)

T
T .

Gl

o,

T
=

= I
=

5 LCST

%E‘(Tecp)7]- %O}Z]

A

]
“

[e]
JT'___

S
a3

1

o
o

12 (Nbu, Tf0) 9] -5 57} sz o}

of ol upe} 713}

[

4

&
LA

=
Yy

B
A
—_

W
Ho

G
o
X

(Tep)°l

T .

5b+=

-
U

Eo]

UV-Vis 2~ 3 € 2 1] g

[100]

-

)
S5a %

i

[101]

N
Ko

R 3

O
He

—

LHER T

[e)

=

3

}

%

73

T .

o] 3557} oo

(Ty) B Sl

[e]

A

VS

[AA 4 4: &

N O_E
H %o

A ()l whE

[104]
[105]



PCT/KR2023/016868

12

WO 2024/091061

&) = ™
s L FE ZEApSgy R
s g S Rod=zgg o
o P2 X TE oo — R )
rm XY T Fow o mad Ko
‘le—u_a_lﬂf‘”\% ‘lﬂo#ow_fmm-@.o# MM‘%OEI#
T e G WO o ~ =
o = W gl ) 4 o o ToH o
2 X Y oW — 0 X T
= B T o 1 o) W ) B =
Merﬂoﬁomﬂot ﬂﬂﬂ}ko%e.f .A]mﬂ&o
REOEsT Thogir NETE<
— (@E m = i_l e - o ph MM fils)
#l I 0o - _— ~
el eod Bl ®m T e
N EO o)) m S o H__o T 0 A~ %o 5
dumamﬂogb\nz mﬂoﬂm%ixﬂa mﬂ_mu
ﬁr%wwﬂg_% w%ﬂﬂﬂu%ﬁemﬁ%
do yy do oo H N do X0 = gevg_n_on__owrﬂ
Thrree T oal®eo"n7
M oM B o) MR s Nd g I o
LT . A CIC T e~ —
~ T E oy WRE LT gy o X S
N W X = o o_edu ~
DT RT - EWAREFom ¥ X
Jﬂ_zgd.iml TE K oo zoﬂ_.ﬂuaﬁwro )
© ] R S =K Bl T o
oF dlﬂl oH o omnm T]rLL
oL 2 TR Zode MR Bogooe o ol
o M o 2] c e ® 2o T o] 2 X e o B s
7o, 0P H] 9 O N o NOW e S
;OL —_ — _E o N i:l _,A_l I LO_E )
EPmoTlg TRe_TalNET gl i3
— — —
RO EE AR T aaXdg® o -
da@)ﬂ_ﬁﬂm‘m _zuw_tm,Aomwun_:w@ﬂ,moo7ﬂ% S
T O ® o o e T g o ok =)
T e e g DT R PR U TN = L A %0
PSR SN N N a2 7R R o
NE o oF mﬂﬁﬂ_zg%d%% no_ & MM%AE uTurm%mazﬁ&uTuTﬁ
o TR N ol Y B P S S ol 1 oMl 1 Bl
W miE &L WaepTagProdods @Fw s TN 4o =
erﬁoﬁlﬂﬁmw/ic._ﬂ_zgﬂﬂmo.éﬁﬂ]mﬂutﬂﬁuTOOnaw%%OOOOO
TRRT S FTRITHOTE Ly 7 O TS ST e

_ — e e e e

[106]
[107]
[108
[109
[110
[111
[112
[113
[114
[115
[116
[117
[118



PCT/KR2023/016868

13

[}

WO 2024/091061

[e]

=
=
A
=
[
1
=
AYA
-
=
=

o o P g R

= ~o — T
i - F 4R
g *F MR
~~ - g b
Eo I M ol woE
' _.O ,

o E m © < 8
—_— ” i = = ﬂ
i ua = CA
N .. _1~m .m =y o _1%.1_
T o : Is
T o oo K z i N =22
TR ol o L s o - = Ko
= o | 9 L - o n s &
ﬁo m | m Wi ﬂ_OI __ﬂm m ToH ) __ﬂm Mué _6L X
o 5 oy n B = # ) B W) "

T

v

&)

3

J)

~

71 AR 2 ol A 2]

K = " Nro NJ . B T —_— A = PGS Njo it N e
1) . — o fils} fite] fite] fite] iy fils} fils} Ny
R N - RS T 0= - T [y T P o XOm =B W NN
p X K X mEme g X S N S e S e X R RO
e N e B Y S MO X e e O ) T o K
T O N (o M i M el N S MM S W= S M ol s Gt
Emulx%mulxzmu]Amu]_/u_]_mmullﬁﬁ.mu];ﬁma]ﬂmuuw_amﬂmﬂﬁ
~ ~ = ——
Mo S Frenr 2T Wap £ up S8 ™ & F 0 o R 2Ry [ T W
N T BB S el Sl B~ B~ B RGO N BB A - I Nl O I SR
P ROTBR RGP R AT M PRI RGP TR MW
~ - T = ) = =) >
o0 o0 o0 o0 o0 o0 o0 o0
I I I I I I I I

[7?
[7?
[7?
[7?
[7?
[7?
[7?
[7?



14
WO 2024/091061

PCT/KR2023/016868
47 AL L A2 ol e Fukakel, 7] Z A Eele] ol uhE 4]
2 g ole] AR mi= Astol kA3 o7 FHE = WAl & X3
3=,
A,



1/8

WO 2024/091061 PCT/KR2023/016868

[5=1]
100
L
r — 20c(20)
20a —- 20b(20)
(20) 30
® O
[ N ™
™ \\ \\% \\m
N
40
[5=2a]
PES,, &
1.6 | |
. 1.4- AL 72k T A2 7+ A3 77y
= ]
£
i
&

[5=2b]
A1 2 A2 737+ A3 F7¢
L Y




2/8

WO 2024/091061 PCT/KR2023/016868

[5=3a]
-40
@ 25¢C
@ 85T L |
" 4w 80T
30 ¥ 70C o
G
= -20
N
10 -
0 . v £ . .
0 10 20 30 40
Z’ (kQ)
[5=3b]
1.8 30
& TE (hA)

4| =@~ 21 k2 28

02 V4

+=(T)



3/8

WO 2024/091061

[5=4a]

A 5F(nA)

1.8

1.5 mg/mL PES,,

164
14-
1.2-
1.0-

25 mM NBu,TfO

08
25
1.8

30 35 40 45 S0 55 60 65 70 75

1.6+
1.4-
1.2
1.0-

50 mM NBu,TfO

W R W

R
(")*

#

£ ¥ % % # ] | | ¥ E )

o8
25
23

30 35 40 45 50 55 60 65 70 75

2.01
1.7-
1.4-
1.14

100 mM NBu,TfO

(i)

] | ] & § 4 § 4 i

0.8
25

30 35 40 45 50 55 60 65 70 75 80
+=(C)

PCT/KR2023/016868



4/8

WO 2024/091061 PCT/KR2023/016868

[=4b]

2.5 mg/mL PES,,

1.44 25 mM NBu,TfO

50 mM NBu,TfO

(nA)

e 104

%

4
4 i k1 F 2 i E T

O -
25 30 35 40 45 50 55 60 65 70 75

100 mM NBu,TfO

(i)
06

25 30 35 40 45 50 56 60 65 70 75 80
<+ 2(7)




5/8

WO 2024/091061 PCT/KR2023/016868

4c]
4.0 mg/mL PES,,

18

141 25 mM NBu,TfO

1.2-

1.0+

0.8+ . |

gg i ¥ E i i gy P § i

25 30 35 40 45 50 55 60 685 70 75

144 50 mM NBu,TfO

A (nA)

L
¥

£
3 £ i 1 il i i £ E

25 30 35 40 45 50 55 60 65 70 75

16
1.44 100 mM NBu,TfO

1.24
1.0-
0.8-

ik 4 i i i i i & § ;

0.6 et
25 30 35 40 45 50 55 60 65 70 75 &0
+=(T)




6/8

WO 2024/091061

PCT/KR2023/016868

[55a]
r"':‘ <
80 - s /./",J
- g
.’KK z///’,’
70 - prad e
- /,f} s
,a.' Ry
6 "/" ’,/’;‘1/
- ,I‘, &
& ,f‘;"f
i__w 50 - /{, f"/
&
s ® 1.5mgmL
el @ 2.5mgmL
R v 4.0mgmL
30 oy . : : '
0 20 40 60 80 100
Al = (mM)
[55b]
F o~ *
80 P
- A
j#’ ,/’ /,z
70 - f’l ’,-f’ f/"
s/ . ’
s s
G 60 e
.. x“’ ’x“,’
=
l_.u 50 - ’::,/ x’,x
A ® 15
. P 5 mgimL
W1 v ® 2.5mgimL
, v 4.0mg/mL
30 - s . ’ :
0 20 40 60 80 100
Al == (mM)



7/8

WO 2024/091061

[5=6a]

0 500 1000 1500 2000

A ZHZ)

+52(C)

0 500 1000 1500 2000
WRUES

PCT/KR2023/016868



WO 2024/091061

[5=6c¢]

8/8

PCT/KR2023/016868

2.3
2.0 A
1.7 1

1.4 -

A F(nA)

1.1 A

0.8 —

35

40 45
=5=(TC)

o0

o5

60

65

70



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2023/016868

A. CLASSIFICATION OF SUBJECT MATTER
GO1N 25/02(2006.01)i; GOIN 27/02(2006.01)i; GOIN 27/26(2006.01)i; GO1R 19/00(2006.01)i; GO1R 29/24(2006.01)i

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)

GO1N 25/02(2006.01); COSL 101/12(2006.01); GO1N 27/02(2006.01); GOIN 27/06(2006.01); GOIN 27/22(2006.01);
GO1N 27/403(2006.01); GOIN 33/44(2006.01); GOLN 33/483(2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in 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: A A F 9 (thermo amperometry), A A 3} Y (thermo coulometry), A
(chamber), A= (electrode), LE=AE (temperature sensor), A o] - (controller), iv‘i‘—x}(polymer), As]d (electrolyte)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

KR 10-2192043 B1 (SOOKMYUNG WOMEN'S UNIVERSITY INDUSTRY-ACADEMIC
COOPERATION FOUNDATION et al.) 16 December 2020 (2020-12-16)

X See paragraphs [0043]-[0102], claims 1, 2 and 9 and figures 2 and 4. 1-9

US 4105522 A (FRIEDENBERG et al.) 08 August 1978 (1978-08-08)
A See column 4, line 6 - column 7, line 36, claim 1 and figure 4. 1-9

KR 10-2019-0113038 A (WIZMAC CORP.) 08 October 2019 (2019-10-08)
A See paragraphs [0038]-[0053], claims 1 and 2 and figures 1-3. 1-9

EP 2800966 B1 (BEND RESEARCH, INC.) 29 September 2021 (2021-09-29)

A See paragraphs [0030]-[0058] and figures 1 and 2. 1-9

KR 10-2021-0069315 A (SOOKMYUNG WOMEN'S UNIVERSITY INDUSTRY-ACADEMIC
COOPERATION FOUNDATION et al.} 11 June 2021 (2021-06-11)

A See paragraphs [0036]-[0071], claim 1 and figures 1-4. 1-9

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority

«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention

“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be

“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone

“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art
means “&” document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
16 February 2024 16 February 2024
Name and mailing address of the [SA/KR 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 2022)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/KR2023/0163868
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
KR 10-2192043 Bl 16 December 2020 KR 10-2020-0020170 A 26 February 2020
US 410552 A O8August1978  Nowe
KR 1020190113038 A 08October209  Nome
I 280096 Bl 20 Seplember202l  EP 280096 Al 12 November 2014
ES 2898637 T3 08 March 2022
us 2015-0019140 A1l 15 January 2015
us 9568449 B2 14 February 2017
WO 2013-103901 Al 11 July 2013
KR 1020210069315 A 11Jue202l KR 102327269 Bl | 17 November 2021

Form PCT/ISA/210 (patent family annex) (July 2022)



F A ZALR I A A YW B
PCT/KR2023/016868
A. 3 o] &3 7| EF(FASH EFAPC)
GO1N 25/02(2006.01)i; GOIN 27/02(2006.01)i; GOIN 27/26(2006.01)i; GO1R 19/00(2006.01)i; GO1R 29/24(2006.01)i
B. ZALE Eof
A A AT A ESE/FE 714D
GO1N 25/02(2006.01); COSL 101/12(2006.01); GOIN 27/02(2006.01); GOIN 27/06(2006.01); GOIN 27/22(2006.01);
GOLN 27/403(2006.01); GOIN 33/44(2006.01); GOIN 33/483(2006.01)
XA TR okl ot AR o9 £ E
ST EHAEFE W SF A EAI M B AL H awd el 7] A E IPC
YEFEALANTHE D AEFINHLAMF K AL H AT e 7] A E [PC
T A ZALe o] 8- HAE Hol el W o] 2~ (H o] Bl ¥ o] 0] A A Ao s H )
eKOMPASS(53] 4 W5 d DAY & 719 = G4 F 5 (thermo amperometry), € %135 (thermo coulometry), 32 H
(chamer), ﬁ%’“(electro ) EEAE (temperature sensor), A o] - (controller), il‘i—x}(polymer) A 3] A > (electrolyte)
C. #4d £4
7} el i g]* l&wdy 9 g FHEEE s B 7 A A A )
KR 10-2192043 Bl (%19 OVHH g Abesh e B Tk 5) 2020.12.16
X ©El [0043]-[0102], A8 1,2,9 2 ©¥H 2,4 1-9
US 4105522 A (FRIEDENBERG ) 1978.08.08
A AF 4,80 6-27 7, 82136, A7 1 =W 4 1-9
KR 10-2019-0113038 A (F2] 3| A} 127 2019.10.08
A e} [0038]-[0053], AT 1,2 % ©H 1-3 1-9
EP 2800966 B1 (BEND RESEARCH, INC.) 2021.09.29
A 2 [0030]-[0058] 2 =% 1,2 1-9
KR 10-2021-0069315 A (58 o 2 st 4Heh 9 & o 5) 2021.06.11
A w2k [0036]-[0071], A7 1 2 =9 14 1-9
[t 2ol yoll 7121 510) it W58 e a4 S AN L,
*Aed gl i
“Av B3| % 102 Wolt AHhE 9l 7| LRg S A EY E 94 ol /1 FHoR, F903)
deolg & e ehom wale) 7] 27k 5 A} o] 28 o] 85}
DR FAE 4900 A8 EH SE R
B mAE FUAEE SRS 7P FATUL 0 2w o] e w9 oY A Shnos Yoy B
o1l & Ee 5wl AgpA QR 0] Qi Ao R Bt
L AT A 78k 4 T ohe Qg9 wyr = predo] 9l 58 s Balo] sk o)Al o] ThE
SNY & 2 o] fr(elf-& BADE ¥el 7] 918} o A iEl M o wEro] JUREANR
A St o g e g AR BT
2 o O - =
0" FEAA, AL AA EE A SRS AT 0 B A REE AnaelE A
P A o Foll AR ZAZVY o] glo] Bl gy & TALHSHATAA Hobu T
TA AL A gEd T A AL A R
2024302€169¥ (16.02.2024) 20243022169 (16.02.2024)
ISA/KR®| 7 5 -9 52 Al AT
el = 554
(35208) WA F I A AT HALZ 189, 4% (AL, dhel 2
AR AAAD
M X H 3 +82-42-481-8578 A8l 5 +82-42-481-3405

XA PCT/ISA/210 (- A 27y (202213 78)




= A E AR ILA TAZAN S
SEH B AR
HEE & PCT/KR2023/016868
A ZAFH 314 of & - el -
i F719 e TR F719
KR 10-2192043 B1 2020/12/16 KR 10-2020-0020170 A 2020/02/26
US 4105522 A 1978/08/08 2
KR 10-2019-0113038 A 2019/10/08 2
EP 2800966 B1 2021/09/29 EP 2800966 Al 2014/11/12
ES 2898637 T3 2022/03/08
US 2015-0019140 A1l 2015/01/15
US 9568449 B2 2017/02/14
WO 2013-103901 Al 2013/07/11
KR 10-2021-0069315 A 2021/06/11 KR 10-2327269 B1 2021/11/17

A2 PCT/ISA210 (H]-8-5-3] F=7F8-#]) (2022 79)




	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 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

