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(57) Abstract: The present invention relates to a surface measurement sensing-based real time nucleic acid amplification measuring
device characterized by comprising: a microfluidic chip having a microfluidic channel formed in a closed loop shape; a sample in-
jecting and closing part communicating with the microfluidic channel and for operating in an injecting mode in which a reaction
sample is injected into the microfluidic channel, and a closing mode in which the microfluidic channel is made to form a closed loop
in a state in which the sample has been injected into the microfluidic channel; a fluid movement generating part for inducing the re -
action sample to flow in order for the reaction sample to circulate within the microfluidic channel; a plurality of heating parts for in -
dividually heating a plurality of heating regions of the microfluidic channel to respectively different temperatures, in order to amplify
nucleic acid in the reaction sample; and a surface measurement sensing part for detecting nucleic acid in the reaction sample in one
region within the microfluidic channel. Accordingly, a microfluidic chip for a PCR reaction to which microfluidic technology is ap -
plied, and a surface measurement sensing technique such as Surface Plasmon Resonance (SPR) can be used to enable significant
lowering of production costs, and by eliminating or minimizing the use of a reagent, the costs incurred for measurement can be signi-
ficantly lowered.
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TS PR E ZEE AL o2 EAE A, & 6o =AE S (131a)=
HeFs A= FRE e A S A& EA A T S, B 50 BA
AN o= 2% 7P e 3 Zalx 3y dhrlo] 28501 1 6ol =AH
A= 1 S22 3 ojul ] Wk o] 485 o & YERy AL Q)
oA7|M, B Sl gy iAo 2 ub4 7 E B e gy vk o)
AgE = 9lee EEot),

[76] 3 (132,132a) = F4 9P 2 (133,133a) 00 A HRALE] = whAL S-S 42333k}
L)AL, 3 (132,1330)00) ol 8l g RhARG & A s s vk

2(133,1330)00 A A& WS =461 ok
[77] o] 714, T4 vt %(133,1332)2] A2 v A 54 A1) W E e
%50 Al kel gho], 4 9k (133,133 WO R 55 =
g o] 5 v 3(133,1330)0] I E G2 F27F FobA= ddE
ZESvbdd 5= Qv B3, S5 (114)00 = A 74 AEA1)E 758k
-2 Frshs VAl 415(115)01 FAH= A dZ 3. o] &
,RES AR 7F 55 H e 3 (133,1332) 9] Aol A =4 B 3(133,133a)9)
Ao e frestns oh Hm SR (115)°] 23 S
o= Z9¥ o] #HEF s =R 55 9 3 (133,133a)°]
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[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

TH O M, ko] & HHE 3 (133,133a)0l] Tk ol 5HA| -2 st =
nhEE 5= 3l
o71M, FET 56 A 590l AT A A efloll M= vl Al F-A A E(111)°]
FolA = BEF(114)7F TA E A ek o), & 6 Ul A] & 90 LA H
AAlel el A 5w Al A A (11D)o] FobAls Fde] AL 7hs = = Eolth
=]

L7 E o] o oo uhE 3 S Al F(130b)2] o & YER
Ao E Y Ed2R Y jEEE o] §3lo] dAhE S48 o & Ve AL 9l
Bup FAHo® Aysd, 1 74 A4 7(130b)= Ui S22y AlA
Z(133b), FLH(131b) E 371 (1320)F E3+3 5= glo)

U Sty Al 3] (133b)2 vl Al A A1) W dSel

“Jr

AAE =), 2 o A= v Al F-A A (111)S A= vhEHE13)
AA ¥ = AL & s o 7] 4], Y 22y Al FH(133b)o] &= Y

Tty BhE A Sk Y 54 AK(134b)7F el g st
FRA-(131b)3= Y 3 S QAKI34b)7F e SEp R R Rhe s d oS

| 2 AL AL 2ol M Y Fep=Ry Al 3 (133b) Fell 543
Ab@HTh, C1E) 5L, 3 (132b) Y e SekE R Al 3 (133b) = e
K

o=}

do
o

oA = FAFA31b)7F v Al A AL A1) G S 2] el A

12) ek o 2 579338 2AFSHAL, 52334 (132b) 7} W Al £-A]

)] B Lol A Y Zef=EY AlA 3 (133b) E vFEAE(113)S
1S ol &= $Hr}. o 71 A, =337 (132b)0l] o] &l 3¢

2 B o] & dof w2 1 S Al H(130c) 9] o & YERd
= & A2 (Quartz crystal microbalance : QCM)S- ©]-8-35}= HHH &
Wb Blolt). & 85 haste] Ar A, 3 379 4174 H(130c)= QCM
= T (1340)E £33 4= .
QCM Al A (131c)i= v Al F-A A 111) HFoll A X H ) QCM AlA (131¢)=
Zstol QIZFER Wi =4 o] 271 dolA 2o 7} Wglsh= 4
215 2H1320) ¢}, 75 s Aol Ak Q17Fstr] &l -2 = g 4o
A =H(133c) 0.2 A F o)

1o, an A i (134e)0l o &l a3k o] QCM Al A (1310) =
A7HE WA, T =4 AA R (130)= QCM Al (131¢)2] A gke] W3}l up&
T A8t E x| sto] ke HE

T oE HE o tiE dof uhE 3w A4 AN H130d) 9] o & YeRd
Ao = A7) 3}st AlA WA S o] 83 o & YERY L 9t} & 95 3325

= Al A=131d), A2 A=, A3 A =(133d) 2
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[87] ﬂ 1 A=5131d)2 v A F-4 QL1 W A5, o5 S0 uped13)0l
¥an, et AgkshE 548 Zenh A2 A =52 Al A =031d)3 o] 4
2 A A A1) W] S5l AX a1, Ak A ds ] e

A&z}, 1l an, A3 A =(133d)-2 Al %i%(131d) A2 A=(132d) 2%

5 =4 0 2 oAy},

[88] 54 At FFHA34d)= Al A=(131d) 2 A2 A =H(132d)0l FL et 54 2

ar, A3 A =133d)oll Al A=131d) 2 A2 A =(132d) 7} Ao] g

A EE A A=(131d), A2 A=(132d) 2 A3 A =(133d)0])
7}t
[89] oje} & -
Zoro
%E}oﬂ w2 A 5
71

4
[90] g7k A A
A A AL A1) 94

=2
)
N o
i3
od -

plasmon resonance : SPR) 7} -2 T H =4 A7) WH2& o] 83} Xﬂ}_ ?_}7 =
A 3] wE 4= oL, AleFe] ARES A Y H s o R A S
2QF = RS dA ] WE o ) "
[91] WS, 49 0] H (153)9}, 490 °0] BWH(153)2 3 ;H WAl FA A E (111 Wl

J
Wh AR E ks Bl A A AESE ) Fe] 7B
A7 e, ZAel 054 % 29 5 s 9
[92]  EER WS ARIEATE FU ol WA A ALADS ©HFAA Aol

Kol
=
P 5 A Hol, Ak FEL

o

(93] SHA, B kg of] mhE AAZE AL T2 S A X](100)= 7H2 wlE T (131) 2
7h2 g AEH(162)E 28 F Ak & 10 FEsho] A ehd, 7h~
M EF(13D= 1A F-A4 AL S8 Eg A HHe Aok A g
FAHE = 10004 = v A 2 A a1 129 87 7k
MEH(13DE FAE = AL o2 5k 9t

[94] T2 WER (13D E 7 AE BA 7|2 AA Y] BE Apdhets Al d =2
ntd T} o) & B, whg Alsol AEEhE V1 3]’ (121,122,123)9] 7t

= 7bestA | 1elan

Ao A WA s= 7] 7L 7FA wl &R 131D E E-3 )
(162)= 7Fx~

713 5ol 7 v Eo] YA vt = A
Hj Z (13Dl 21 H= & 7hshA "ok

01111

(951 Bubgol iz vk WiE 137 ok AR 8 e V| FEo R
& 631(121,122,123)9] Fetel] AR 5= AL o 2 3}, 59,
B B(121,122,123) 2 74 1@ & 7Fdabi= vl o) A g o) A 8] € (123)2
B kol = 7hA W E 2 (131)7}F npE E = A o] upekbA & Aot}

961  olstell N, 118 Fasto] B o] A2 AA ool uhE AR A T
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[97]

[98]

[99]

[100]

[101]

[102]

[103]

[104]

o3
ey
p—
o
o
&
=
=
)
S
>
=X
ok
X
o4,
&
o 0

b FE 524 A X (100e)= 7] A A
%J(HlE ], °] }EO‘) A F5 LA 140e), 32 A A (130e), A1 AL
FE(120e) B A2 A FFHH(120e)E 23T

w A fA el v Al FA A d11e), AL AR HH A (116e) A2 A &
W3 A (117e)7F BAE T v A §-4 A (111e), & 110] =A H vle} o],
ul A -2 o] el xR A H

AL A= B A8 (116e) 2 A2 A5 W3 A8 (117e)= 1| Al FA)

A (111e)] ol 242 P E =), AL A= 3 s (116e), WA 3]

A (1lle) 2 A2 A& B A (117e)= A5 A5 Y 3 v A}

FA & A (140e)= B A =27 AL A E B H A B(116e), 7] Al FA
Addlle) B A2 Alm HH I (117e)E G F5atns w3 AR 55&
et B g o] A2 AAdo A= AlfA] HE FEHE atd s E Sl S d2
gk},

B
r

=4 AAE130e)E= A A AEdlle) Wl 5 Wk
of| Al Hb-& Al W o] FALE AESHr). B g o] A2 A Ao
A7 (130e) 2= 8k Al A A ool A A gk th gl o] 50 48
| L] S A\ =) s s B =2 )
A1 A F-2E38(120e) 2F A2 3 4E %%%jr(lzoe)b ¥ 54 A7 (130e)E
APO] of FiL FSell 7zt mps ATk 12, Al WAl FFF(120e) 2 A2 AL
Z11(120e) = 2H2F B9 3 'Y (121e,122¢,123¢,121¢',122¢',123¢") &

" of

4
of o _IR

N

047]7‘1 Xﬂl HAt T-FF(120e)E T4 8=
o dl ko] FE M 5 5420 3| E S AT Aol R JJEA R
7hA gtk Al A A ool A & Lol 3] " & & o] d % (Annealing) B 4,
miﬂﬁ@mmmo#iQQQﬂﬂﬂﬂﬁmmmmmmﬁﬁgi?ﬂa$
N0, 3 ¥ H(121e,122e,123e)= =3 A A 1 3 ¥H-&(Polymerase Chain Reaction :
PCR)< &3l &2ko] 5‘3‘ R TN A) o] ~Hld G (EA) &
Hule]A gl o] A @ S (DA)= A4 78 A o Ash= o] 3" F(121e),
o] 2RI 3] ¥ F(122e) B HH o] A # o] & ]%%ﬂ‘(123€)§ E9FsHA AT
o] 714, A1 Ak FF(120e)3= vlvl o] M dl o] A 3] B H-(123e), A L

3" (121e), o) =HIA 3 ®F(122e), o1 B[ ®F(121e), YUl o] A &l o] A

5 g I(123e) OB WA H o] G5 WEFO R Fgol B FF0] e s
L=

n 7R 2 A2 Ak 2 E5(120e)E T BHE B’ F(121e,122¢,123¢) =
3 Al s o] dato] SR E L E o] ]‘?@%%ﬁﬂﬂﬁgti
NEA o= 7A g} AL A A ool A2} L], 3" & 92 o] 'd % (Annealing)
% <, ©] 2"l (Extension) G 9, R t]H| o] A & ©] 4 (Denaturation) % & 2=

3] B 5 (121e,122¢,123¢)= M3 Al 7
A

Al
=

_z_,



14

WO 2017/119639 PCT/KR2016/014981
TEE S lom S’ H(121e,122¢',123¢)= T H A A 9 4 HE-S-(Polymerase

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

Chain Reaction : PCR) S 5-3] dj4lo] S-E& 5 L5 ojd ¥ & 9 (AA), &) ~HIA

B AEA) H Hdlo| Mol FGDA)yS A2 NEA o2 7ML EhE o d

S| "t (121e), ol ='IA 8] ' H(122¢) 3 vl vl o] M el o] A 8] ' H-(123e) E
EksHAl "ok o714, A2 At FFH(120e)= Y] o] A #l o] 3] ' - (123e),
old ¥ 3§ (121e), o] ~ElA 3| 'L (122¢), o] ¥ 3] ®€l3(121e),

o]l A o] A 3] | (123e) = & X ¥ o] = whgFo R o] f-F ol BT
FEo| 7h5 A k.

719} & Aol whet Bk o] A2 A A oo whE A A7 A FE 54
=] (100e) 9] &2F A& At vhS 7 )

WA, AL A E W A (116e)0l BE- A= 7F A )21 Aol A Al =] A7}
A2 A= B AW (117e) WF o & FE & QI7EsHA HH, vhE Al == Al A
HH A (116e) 2B 1Al F-4 A D(111e)E F-58HA Hrt. o] o, Al1 A4}
ZE R (120e)0l| A Z17+9] 8] ¥ (121e,122¢,123e)0l] &3] =2FE o7
7hAH o 24 diko] F-E T

AL A S 57(120e)°0 o8l THH Sk W 54 A7 F-(130e)0] ©f 3

Yol A Z+7k o] 3] 'l ¥ (121e',122¢',123¢) )
21 £ 53 EFE T, A2 A= B AV (117e)= F-&5HA H Tt
T v, AR BEZTE AL AR B A (116e) Ao ® S & 217LsH
HH, A2 A= W A (117e) 2T o)Al 4 YR vk A =Tt
o}, o] wf, g Al 5= A2 IAF F-EFF(120eh) 0l A Z% z}o
Bl B (121e',122¢',123¢") 0l o3l =xF4 o= 7FE 0 2] l”& X H)

A2 At ZF (120 Aaﬂ TEZH Yire EL A A3 (130e)°l] ] 3l
AZE F, oA AL A 214 6]13 12le 122¢,123¢)<]
E5HA "t

e?—H(12Oe)tﬂ A2

F

¢

P T jé el

209 Eﬁllﬂ A1 Ao A= o] d ™ 3" (122)0) Y&l 7FE H = o] d =
G (AA) Woll =4 o] mlHEE = AL o & dlar Qar, = 110 =AE A2
A A ool A= E 5 o] BB R (124) 5 A X 5= 21S o 2 shar goh
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(1141 olsh2e 24 999 AL Fal Gabe] 34 whu (133) S L& B

e 5740) s W
o] MR HXH = FA F
G0 3% Al R A

FAEEE TY WEFE A
J_:,L

t}

[115] $HH, A=k Al A doll A =, = 45 F=x5
AT (14009 o 58 AWt o] @] ol &, 1]
o] w3 Alie] 55 Wako] &
PR A E = 3 (121,122,123)°)] 2] &
7R ¥ = vhE AlR ] E X Wgtel] of gt T Fel o8l v Al s oY s
e g 5= ot =, B2 B8/ (121,122,123)7F F-3 F-5 LA (14002
TAAsHA €t

[116] ]j]il:ltﬂ-tﬂg] juz e N/\]oﬂl:_o]

[117] [Prig A

[118] 100,100e : A7 g4t S 574 A

[119] 110: 7 Al 53 3 111,110e : 7] Al -2 A<
[120] 112 : A3 113 : vk

[121] 114: 555 116e: Al A& By 2y

[122]  117e: A2 A& 5 3

[123] 121,121e,121¢',122,122¢,122¢',123,123¢,123¢' : 3] B -
[124] 130,130a,130c,130d,130e : A =7 A4
[125] 131,131a,131b : 33913

[126] 131c: QCM Al A 131d : A1 A=

[127] 132¢ : =4 2% 2} 132,132a,132b : =33

[128] 132d : A2 A= 133,133a: &4 t‘#‘% =

[129] 133b: Y= 222 Y Al A 133¢: A=
[130] 133d: A3 A= 134,134a : 71 =2

[131] 134b: Ve 32 A} 134 : 159 AY 5%
[132] 134d : Z7 At 35+ 140 : Trxﬂ & AR
[133] 141: 919 e] 142 JHY T-F

[134] 143 : IDT &4} 144 : IDT 2 %T}%’r

[135] 145: 4 9% A= 146 : 4 95 A F5%
[136] 150: A= 9 R #H A 151 A& FUHF
[137] 152 : A& W& 153 1 48)o] M B

[138] 154 : 7k~ v &2 161 0 72 vl

[139] 162 : 7}2= W& 35

SERERREE:
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