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(57) Abstract: A membrane strip sensor according to one embodiment of the present invention comprises: a support body; a sample
pad attached to the upper surface of the support body to accommodate a liquid sample to be analyzed; a conjugate pad containing a
primary reactant that specifically binds to an analyzed material contained in the liquid sample through the sample pad, the conjugate
pad operating in conjunction with the sample pad; a reaction membrane for detecting whether an analyzed material exists in the li -
quid sample, the reaction membrane operating in conjunction with the conjugate pad; an absorption pad for absorbing the liquid
sample for which the detection reaction has been completed, the absorption pad being located at the downstream side of the reaction
membrane; and a secondary reactant pad located to be separate from the reaction membrane and connected to an expansion part that
swells by means of the liquid sample accommodated in the sample pad, the secondary reactant pad being brought into contact with
the reaction membrane by the swelling of the expansion part.
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574 E4EADNA, 992, 85183, 5B 5)¢ 3ehs 94 e

AEER M

AL A B A) A4 g

AZ (12005 53] S8 NG AR E T AEHA165) S 5314
A A HE(164) 5 B A B (163)S 53t o] Fali= 2 =9
Aol E S E=(130)<} vh& B H1(140)S &3l &5 HE(15002

|53t AR S F5t] o]&stA "t o] wl, ZAF Al ol E 3| =(130)° A= 13+
IESEA2 T 24 FE 2 Qsle] A HBg(163)o2 524 ghi=th

N A7 HES B HR1(140)E Fdlo] 2= A&, d & 5o €3 &
AE HE=120)0 TFH T A5 A= (target antigen)-= 7157 A| o] E
sf=(130)el A - A HZFAE s8] Al A A5 3 A (detection
antibody) 2} 2 33t} wk-g- @ 8 2 91(140)S 2= HTA = B 2 E ghloll A
3 &) 3} A (capture antibody) <} A 33517 # T}

N AE7E A FEERN(140)= Bkl 2= A fol= HTAoR
WA (162)0) ol 2 WA(162)3= NgA =l o8] A3l B Har A4

Al ko] b Al B 23F w22 sl = (161)7F B W 2 9] Q1(140) EA
At o)uf 22} W= A s =(161)el EA &= 22} BFS B AL wkS
AE (140002 St A "ot o) w ghl-ghA) 53hA) o 22 vE-g-=H 7

(o]
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ukgahol A& 2 WA A ek B R(162)0) AHgE = 2] Aol
whebA A9 W £21S WAL 5 Ak 2, B FR(162)9] B w0
whel 23 whg Bdo] Felo 2 5 gom, 23 g B
ol gloll 4}, 7] D B3] £AE AL TAA 1S 9112 1(140)51 A4 o] pH
of W37} s s,

ZXJ 1:11 a].ﬁ_ =z

[‘

[70] AA & F3le] B o sl ®r) ] ApA|sHA A gt

[71]

[72] AAl1: FFFo] A L AZY SA

[73] ol o] YA AR = AAE AT A8l 7 A FR Y 5

WA "ol L5 AAstglvh 7 Hlo| L= T4 Mg AEntE 13 )
~Eg ] vhg wlE 29l 02 AF-H 3= NC B9 o] £t} PBS £-21(100
uL)E A E s =o) Hojrmd th5- 203 5ot Ao o] I o] M3l E
AT (24 Fx)
[74] 5 AR AEE A WA SAHAHLE e R0 560 EAIH
ulel o), A4 3 Tape B7} Tape Al H] 3] %2 0] 5715 BT 53]
%= 5(c)& H.¥H Tape Bi= Tape A B.0} B2 7138 7FX| 3L ol &= A2 & o Sl
g Tape A= 9 A 2] o] Fof F22] Ms}7t e A -2 Wi Tape B
7 Fe 2GR EN AR FE2E FE LE2E S S AT g F
H o]z o WA o] x}o]= Zh7te] 7] F -2 9] Afolo| A Q= AwE Kol xITh
[75] EE BHRE ALY = A Ho| o S Aretr] Hel
Aol e} Fo] Y& 9] o] W3] v & S48t} o] W] AFE-E] = H o] 2.9
Zol= 8 mmE ARSI, L ABRE % o] =AEY T E 6ol =AFH ule}
o], 2ol o] Hli= H|o|Z o] Zl o]} A glo] 043 £0.025 FR1E AT H3
%ol +o|=1.06+0.11 mmE &l A,
[76] oo mE W ARZatE 1] AEY A A Y] &
g1st7] Aste] A ARnE 2224 = (161)0) FY L vhg
] ]| ](140)0]] 74}\11 0337]. Hl25 = 2 & ﬂo] 39t} = 7 (a) ] =
FHAA Ho] T & g FAR(162)E AHEE e, =7 b)el A= o
H 0] 3Z(166) 5 A&t A A E & gol] AT & 8ol A
dol BARFEA = B Ho|ZE ALG S o= 23 v EE ﬁHEOﬂ
9t A fR7EPBS T F 5% Foll EE AT ey Ak g
Ho|Z & ARS8 75 F A dirt s A eFghrh o] A & i
At E T3] ~EY A zhgo] BARo 54 ofa AA
A& g vk WA R AL E = A o] 2= T H o] o
TR RS B o 7122 For= A S 7HX] AL, 11 A3 73
WAgie) ol el gt A A o] A= A E o] o] Aol 7121 1 glo]
AE 0 2 2af Hkg-o] Ao} 23} vk B o] W E] A o

ol

2!
He

F

[77]
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[78] AR 2: BFFE o] &R MBS 2EH AA ] A7
[79] AE =, 4 9=, 22 §H-5-E2 9] 5= absorbent type 13322 A 23} a1,

2 Aol E 3| =& Fusion 58 A& TH BB HlB QI 2 NC H B H QL&
AF8-3FSL a1, A A 2] = & absorbent paper type 1655 AF-8-3F AT}, B8 S-7F
B gl A2 W H QSR Vivid plasma separation-GX ] B ] 91
AL&-8F3 Tt

[80] T 9 54 mm X 20 mm)i= HHS @8 7 Q1 (4 mm X 25 mm) 2] ¢ Zoll o],
AFA0lE I =4 mm X 8§ mm), FZF WHHAE mm X 15 mm) E A =4
mm X 25 mm)+= AEEke] HAA Fef 2y 2 & Ao =3 o] W, T3t
Wy gle] A v]go] & Hi-& AF o= YA EE gt AFE
H H 7 21(4 mm X 20 mm)S YHE| 0| L E o] 83fo] Lol FEf 2o o)A,
71 9ol PVA Hlo] & o] &8t BAHR-E FAAAZITh o] uf 174 Wl Bl
71ero) & g Aok et s shalnt 22 BhE = s == g AT 9ol
2olH, WA Hoh= ol AY Hol|ZE Bt 2 HE AEHY 4F
ol Eefol= S =5 AGAT7] A& Hlglo] & dAehaL, 2EYHE
Hjg]o} o} A x| = o] &3 T FAE o] = A ZA T

[81] 22 R E A& v E A s A whES e A

2 HAS g AL S o]

N

3.8 mmE AFETh 223 &2 o F]joll #Ek -8 WA A Ao A B}
ZpA|SHA| F-<2 gt

[82]

[83] AAd 3: 55 0|2 FF g 53

[84] Houbgo] w2 W g ente gy AEY A9 258 &8y A8 F4
o] & FE uk-2-8 =35} T} gold(Ill) chloride trihydrate (0.1 M in 0.1 M

phosphate buffer (pH 7.4)) & 12 22} HF-$-234 s o) X2 3}aL, o] &
AZA A T4 5 = &= 39 A 4 hydroxylamine hydrochloride (10
mM) (in 0.1 M Tris-HCI (pH 8.0))7} £ 35 o] glv}. v} okl s o] &+
U= A (15nm) S B W B gl lol] | emul ' & A &) 83t}
[85] = o] S-Z -2 hydroxyl amine (NH,OH)l| 2] 3} Au+o] = 9|
HAA AuNPO| Z7]7F A A= qhg-o|t}. o] S 7IREO 2 & thoF
A aEntE ey 4749 AE 53 whie] Barx o] 9f
o] HHR-& X8 A]7] 7] 98] 4], NH,OH= solution ol E$HA] 7] a1, Au+& 23}
35 g =) X g8tk NH.,OH & 94 w3 W B e 91-& A vhA S =51,
SOl WA= A WA ] AR g & 5L 5 ol & 3 24
SEH fEE gk ABgQle] gar, & o] 22 WEHT v

rlo
E
)
K3
riok
j\g

£
rhe
it
ol
2

o
e}{e3
(e

T
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[86]
[87]
[88]

[89]

[90]
[91]
[92]

[93]

B g elo]] 4 2] AuNPFe] HH-2-& Au NP signal S SZ A 71t} i o] 23} NH,
OH©| "h}i= Al ko] H3Fof o &l x| A% 7] vlwoll, F&H A5+ thE
O E3HA] = A% glo] YERA ). & 90 EA|H npe} o], TEHE A&
Al71:= AuNP 5 5of) whe} F7bah= A1 02 yEhd

A 4 ZAEA vEE =]

Vo] e W aRntE Ty ~2EY A AEg gelstr] A a4

= O

HE-3-2 =8 5} 9 1}, alkaline phosphatase©l] 2] 3+ NBT <} BCIP2] HF-5--&

Hk-8- o 2 X A&}l t}, 50 u NBT 2} 20 ML BCIP%— Feeh= 8985 05M

Tris-HCI buffer (pH 9.5) 930 L2} 41 -, 2} Rh-a-=4 sf ol A2 §F =

71 Z A 71t} Tris-HCI buffer (0.1 M, pH 8.5)Z ?%’ F oo g AL83} T} th et

55 9] streptavidin labeled AP (1 uL cm')S ¥FH-2- =l H 2| <1 of] ﬂ 2] s}
Alkaline phosphatase®l 23} Z:vjl ¥ = NBT<} BCIPS] HF-§g-& =2

H o &5 = ¥ (immunoblotting), in situ hybridization, 12| 31

H & 2 2] 8} 8H(immunohistochemistry)©ll AF-8 ¥ =t o] #H-5-& £ o7 #=0]

7hs Al abi= A Aol A Bepal o] At WSS o 0 7] A sh= E-84 © NBT

diformazan @= # & AHE-& AJ4gkch NBTS} BCIP ALo] o] 9] Sujjuk-g-of

9L e o pHE 2 Btar, o)l 3 AL WA A Ho| LA ekE ) B

Wb of] A= 32 pHS] NBT/BCIP £ 91-& 23} HH-&-32-2 o o)) 2 2] )¢

AN ghg Al A E gello] w3 Fl B #Ql& 5 =1 NBT/BCIP 3H&-&

jﬁ%}]ﬂg Badel o) W E Tk vk B Q1o pHE 24} ¥ha-EA =7t

&g o vy o], NBT/BCIP ¥h-3-©| 75 st ghet. & 109 A g uhef ko], 55

ZEHb-G- o] Ao} vz 7R 2 streptavidin-AP2] A & Al 7] = APl 527}

T35 Sk

Ol

M
ﬂilo ﬂo

DA 5: 3}8} T3F kg =3

oo e daRvtEa WY 2EY Al g e g9l
91 &l spshgnb-g-& ek glvt. =¥ (choline) 3 F¥ £ A thA (choline
oxidase)2] Wk-&-2 3}4F38}4= A (hydrogen peroxide)E BHAY Al 7171 91 &l A
AF8-3F31 T}, 10 uL anti-choline oxidase antibody (10 mg mL1)$} 2.5 uL choline
oxidase (10 mg mL )& ¥ §&}= 892 37.5 uL 0.1 M Tris-HCI (pH 8.5)<}
ARt 283 gk 2 Q1 92l ¥ & 3A|(capture antibody) 9} 22} HH-5-E-A
= Alolol| 1 uLE 232 gk}, 100 pL luminol (0.5 M in 50 mM NaOH), 30 uL
choline chloride (1 M in DW), and 1 puL. p-coumaric acid (0.5 M in dimethylformamide
(DMF))Z 870 uL 0.1 M Tris-HCI buffer (pH 8.5)2} 41 21t} 41-& Fof], 65
uL-& = A E s =ol A2l F, AEA Al

HRP labeled antibody (1 ug mL!) 1 uL%} choline oxidase antibody mixture 1 uL&
HE-S- d B g Qle)] ~xgdit) £ 892 0.5 % (v/v) SI0G2} 1 % (w/v) PVP

}7]

ol
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[94]

[95]

[96]

[97]

[98]
[99]

[100]

[101]

[102]

10K7} Eég % 0.1 M Tris-HC1 (pH 8.5) & AL-8-3}51 T} o] &8 M o)
298, A Ao MakE 405 Bt 450k HRP S5 ol w2
A7+ o ok 'L} & 5= 2] HRP labeled antibody 1 uLE AF8-3}9] 20+ &<F A&

o] w2 ~E g A 23 sEgE A 9 W Blo|W & 7HEEH]
ABA, Al WE A S W35 Felskgitt. &g 2 chemi-doc systemS
o] &3k A& FA o] Golatti= Hol A A W o r AA .

LA E vhe} go], -2 5% 9] antibody-HRPE ©] 8-} Al 7ke] uf&
23T A7) A3kE 40%-7F S5 oE A S M7= 2 5529 antibody-HRP
deoll &= B3 ar Zukol| = oFE v 2 A YEFRTE 12 204 o] F, 2 &
Al713= CV 5% ol 9] gle g v

%120 EA]E BRe} o) thE s ﬂ HRPE A3 A%, AT A7 &=
20+ o] ol HRP 5 5=of whe} A8 ehA| L=gshaich. o] el &k A ih+=
22k RS- E A o] ¢o] AT Al7|ol] JEFe Frhi= A8 HolE

AAL A 6: A7HY] A A9 CRP SH
8o e WA m ) SR A ) A58 s 5
Sl ol 9d+= CRPE A=33th CRP= 120kDad] R ZF A =, 71 T a.g
% = marker?-_ Oqux:] o) ou:] Alzﬂi]—ﬁ] ﬁg]_/] Ealxq oﬂé %/\ L= /\}% %E}
CRPE A E317] Y84, 558 CRPE A gl ¢ 7 & AME-31 3t

120 sec cm! 2] HH-&- # B 2 Q1 9ol CRP X ¥ &4 (1 uL cm!) & ¢ %/\]E}Zﬂ
<314 (choline oxidase mixture)E 3L )L, 0.05 % (v/v) S1I0GE A 2] ¢+ &
°Coll A 15%-%F &2 A 71T}, B} gt -5 %= 2] CRPE CRP-free human serumoﬂ
A eslo] CRP A& &5 &1 $Hh &9 180 uLE & g ol & W= #<l
~Eq Aol F1e F A% A7 E 20552 F4 g

F7HA 0B AR Ao A SA3 AIE V]E ICAS AHEse] & Ao
H] 1L 3}S1 T}, Au NP conjugate S 4] 3171 91314, PBSll & 4] ¥ Anti-CRP
antibody (10 uL, 1 mg mL1)E 0.9 mL2] 40 nm Au NP 2} 0.1 mL 2] borate buffer
(0.1 M, pH 8.5) &3 o] @i=t}, A 2ol A 3045 <t 1l Y(incubation) & 3+ F, Au
NPEH S 527 317] 913810.1 mL2]100 mg mL! BSA in PBSE ¥ o]t}
Ao A 60F-7F W %3 3 20%-7F 10 °Coll A 8000 rpm & & U A ¥ gl

A% N2 # 2 3 Au NP conjugateE t1A] 1 mg mL! BSAE X331 10mM
borate buffer (pH 8.5)& ©]-85}¢] A|--(re-suspension) g+ . 91 4 -2 9}
Al --F-(re-suspension) @7 & 10mM borate buffer (pH 8.5)& ©]-8-3}o] 21
HbE-ET} o] Au NP conjugate= 10 mM borate buffer (pH 8.5)Z o]-g3}o] 100
uL = suspendd}tal, 2 % (w/v) PVP 10K2} 1 % (v/v) S1I0GE ¥ §3}:= PBS&
o]-gsto] 21 & 3] A g}, o] B AF A o] E g =l 5 ul A 2] §F 5 37 °Coll A
1552 AZA 1T, A2 g =) 100 ul 9] &S FU 3L, 1548 FHoll A&

N
12
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[103]

[104]
[105]

[106]

[107
[108
[109
[110
[111
[112
[113

—t e e e e e e

A71E 5788

CRPE HE3517] Y8lA, 558 CRPE A 23t A& ALg3l3it). 85}
o] A A7) 2 e mE AE g 38 5
5tk = 132 B ol ufp 2 Wu g9 ~EY AAM 9 CRPAEEAE
Yebd e o), Rl4+= Fe o el 2EY AM O CRP AZEAHAE
el 2 Zo|t), A& ¢ (LOD, blank signal + 3 standard deviations)+= 0.03 ng
mL1 2 A4 a1, o] = 7]E ICAY A& 7121 13.65 ng mL! Bt} o]y,

1 l
of Ao o
Féohiz 53T A ol 1}
2T TS AN ORNE EEHE BE WA m WY FE7h g o)
W 9fol) EFE = 202 34 oo T

[F39 2]
110: A A A 120: A& s =
130: As7A|ol E s = 140' -2 Wl B g 9l

150: &< 9 = 161: 23} HH-E2 o=
162: BAH 163 A2 HB e ﬂOJ
164: A/ A I = 165: 7B <l
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[Fig. 5]
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[Fig. 6]
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[Fig. 8]

2min S5min 10min 15min

e B RS SRS B o b e

AN HO|Z AR ;

GHE 0| = A

[Fig. 9]

20,000 4+ o 0.001 0.01 0.1 1 AuNPs(X)
~ " A » efore
= 16,000
GE after
£ 12,000
7y
]
£ 80004
"
=)

& 4,000 -

0 0.001 0.01 0.1 1
Au NP diluent concentration (X)



6/8

WO 2017/115989 PCT/KR2016/011827

[Fig. 10]
25,000 -
0 1.25 25 5 10 AP (g mLt)
- 20,000 -
2 15,000 -
‘@
=
2
£ 10,000 -
®
&
2
“ 5000 - l
0 T
0 1 25
Streptavidin-AP concentration {pg mL'*}
[Fig. 11]
30000 -

~igi—test 1

0 10 20 30 40

Time {min)



7/8

WO 2017/115989 PCT/KR2016/011827

[Fig. 12]
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[Fig. 14]
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