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rpmol A 1 Al ZF EoF kA T}, o] A4 7 %] 2] ¥ S ADS-LAC/B-GRO
(&&=l ar 3} EAPC-LAC/B-GRO (A & 314 A7 3 7FdshA A7hE
A zsl7] A8l 70 TH% FA R FE A2 ml)JJr gk ok E 7FE(1.10 ) 2 3
ml ADS-LAC/B-GRO (&H<=&-2h) &9 o] Wo] & F 30% & <F 100 rpmell A
Ao A WHEA| A =T ADS-LAC/B-GROS] B4 A% 79 S e J& 55
50 5H% 2 A A4 F Agw S 7t AdS 98] HE 5 0.5%
=FetEdtsto] = A S Yol FArh 1L H & A S A9 100 rpmol A 30+
FF WHIAI A FE T 4°Col A 124 2F T ¢F H#31Sl o). EAC-LAC/B-GRO
A 3hE Alzstr] HalA = A4 HEF 33 (100mM, pH 6.5) (2 ml)$- 3

ml ADS-LAC/B-GRO (=52 & el Yol & 2 304 &<t 100 rpmoll A
Ao A nEkAlAET § o] &) 7l A & At HE 55 0.5%
ETE}E oLEﬂ O],o]t‘. _9_011 o uo_]z,:cﬂq_ 1 H _9_011 o Ng/] IOOrpmoﬂﬁ 30_r
& WHEAI A F F 4°Co| A T8 HES-& 9l 8ho] 124 3F &<t ol 73l
BE AEL 4°CoA A 1247 F o HES-& Al A S & E 2] 22 B (Tris buffer,

100mM, pH 7.4)E ©]-83l 60+ 5 <F 100 rpmoll A WHIA] AL F QA Y EH

H 3 (100mM, pH 6.5)& ©]&3to] 47} t] o] Alojut = Alo] gles of 7

H Aot & AojE MEEES AMESH7] A7HA] 4 °Ceol| A Bgk,

o)
r

m[o o

[90]

[91] AA ) 2

921 A SAo| = FtotAt n A B HEd a4 A T B SF
[93]

[94] Alzzg e SAfol el EtolAlZF g st o] HEH A oA FHE

1043 3050l A F- A1 Al 7] i Al 251X (Syringaldazine) 2 41-2 &, 3-8
530nmell A 3% W2 848 54 8Fal W5 2 (adsorption, ADS) 14 &}
12191 ADS-LAC/B-GRO$} ¥ 7Fal A (crosslinking) 3 Ef Q]
EAC-LAC/B-GRO<2] &4 & H| 1L ¥4 3151t} <5, ADS-LAC/B-GRO(H<=&2h 1}
EAC-LAC/B-GRO(YH<=&2F % 7}l 2 3l 1¥] 31 EAPC-LAC/B-GRO(*] % 814
A7t & 7haAdh el &4 S A9 A F233 = A(UV spectrophotometer) &

o] g3le] ZAFATE BE S-S A UYEF ¥ (100mM, pH 6.5)°1 0.1
mg/ml= 3| A XA FH) st 12 ar gyfolA| o VA& ARG E = Al ekl
7.8 mg= 10 m12] W ¥F-E-(methanol)ol] #<1 & W gH-&-& o]-&-3fo] Algl etz

& 9fo] 0216 mMo] H =5 A AZ T o] & A wHE03] A& THA AL a4 0
F48 2AETH G40 BAS =437 98 800wl Q1A HEFH

H 3 (100mM, pH 6.5)2} 100 ple] g7tolAl7F 14 sk A& g2 g 41¢] 30

H
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%ﬂﬁm%ﬁ%ﬂﬂ1?&%mﬂ%ﬂﬂﬁmmmm®%%%§ﬁ%$dm
nmol| A 2} H-FF LA A FFEE S48
[95] % 33 ADS-LAC/B-GRO, EAC-LAC/B-GRO 2 EAPC-LAC/B-GRO9] 1 mg
B-GRO & %7] @A & Vel &= 12 A, Zh7ke] 2402 0.53,2.46 18| 3L
36.0 A530min'/mg B-GRO 2.2 574 =] 31t} EAPC-LAC/B-GROY] &4 &
ADS-LAC/B-GRO®I H] 3] ¢F 684)] 31 EAC-LAC/B-GRO®| H] &} <} 4.61] A &=
58 718 Ho]5 a1 glt} EAPC-LAC/B-GRO®] &4 F71= 549 WA &k
FT72 Ay E 5
|
[97] Al 3
] JHA Aol 2o FrtolAZ A E AEd 54 SHA FH AL SA
|
[100] AEd 8aid A thate] d2ox e St S FH 5 WS E SA s,
= =94 ADS-LAC/B-GRO, EAC-LAC/B-GRO % EAPC-LAC/B-GRO9]
AlZko] A mpglo whE QPF A S 578 1ol gvtolAl A& F 3
z}yo :@ELH ;q rIR=KC R Ngoﬂ }\1 Ei]—zq_] main stackoﬂ }\1 Z:Lx/d
¥ 91t} EAPC-LAC/B-GRO7} 9F 259 EoF 7] &4 9] 60% ©] 35
= 59F ADS-LAC/B-GRO, EAC-LAC/B-GRO= £ 48 = ¢l 43S
el = 252 Bo]5 a1 it} o] 8 3 2 3= EAPC-LAC/B-GRO:= B-GRO®]
olt] ToE A a4 IR o] 2 FH S Bo]Fi g aAhEo| A=
HAE) AY Aot = A8 A Atk 31 @l E k. EAPC-LAC/B-GRO9]
BHEE B2 AR R A o u| A & Bl #EE AT FALAAA R A A S
%3 EAPC-LAC/B-GRO:= &1 & 59| 247} 28 ¥ %31 B-GROS] 91 & a4
Folgl & A star dotar 3 ¢ Aok ek o] Alo] LWl AIRE ot A ATt
Aot = AL ol o] &k A& F8l 9-¥]+= ADS-LAC/B-GRO?]
H|5lo] EAPC-LAC/B-GRO7} A 7]8}81 4 0 & £ A 5& Hol& Aol
o et o ot
[101
(102
[103
[104
[105

A A4 4

Hlol| e A B AX L AT+ A%

AZH a4 -5 Al W3] & (Nafion)2 2 412 F # =(glassy carbon electrode,
GCE)¥oll = vlo] QAR AA & A =& Az G2 Y & b 7ha
A L vlo]l @A B M A8 A= A2t ADS-LAC/B-GRO,
EAC-LAC/B-GRO ¥ EAPC-LAC/B-GRO A1 Z &< 1 mg/ml ¢tol] 5% 151 &
folS Yo goll Zof) Y] 29 HF5710.1%7 {55 &gt 1 H Uae
Sy = AE _Q_oﬂo] Zk A o]ci jﬂ]'}\]ﬁ‘zl‘uq}‘i 4°C°ﬂ/\1 1/\]{]_50:_%

HE-&-A] 71T}, % = (glassy carbon electrode, GCE)= H}o] A 5% o] 2H5 & 91§

d



WO 2014/175635 PCT/KR2014/003501

[106
[107
[108
[109
[110

[111]

[112
[113
[114
[115
[116

—t e e e

i)
i

A ALEE ek A =S 0.05 um Alumina 7FF 2 EH S
& Ih-A7] (sonicator) & AFE81] 57 2SI A Y E
A= Yol v 2 &8 Yo Fu]gk 72k MES 20
wH EHE T 1 F AR A E S E 2 QI U EF ¥ 3 (100mM, pH 6.5)F
o]-&35to] 4°Coll A A7l Abg-3t7] A7bA| Baks it

LA 4 5
BEUERRE AR vtel oA i AT Ax

Hpol AR A o] E9 8 &7t i
st Hol MEE 54 SHA Feol] F7R
A 7}8le] EAPC-LAC/B-GRO+CNT =& A %
A=apde 7kl A9 A=l 5 F=7ER A71%
Hpol AR WA & A= Al xs3A
ADS-LAC/B-GRO, EAC-LAC/B-GRO % EAPC-LAC/B-GRO A& 891 0.75
mg/ml 9ol 5% W3] 2 G-ol5 o g Sof Y] 29 FE7F0.1%7t H ==
stqith 1e] 5l Qi Y EE B (100mM, pH 6.5)¢] Bt FHE FAA[ 7]
41 mg/ml)S 41o] A& Godlo] X3 F & Lol P T H ol
25% 7F W 55 S ivh 1 H U] §d) BE ALE & dlo] 2 Aol %
WHEAIA G 4oCol A 1A ZF FoF HE-S A T} = (glassy carbon electrode,
GCE):= vlol e m i« o 2hs< 9 a4 F=s
A =4 0.05 um 71 Y (Alumina) 7FFE FAS 7] 326 ol Wl &

FH A E AR S 53t 2wk A B & s SRl 3 Al E d = 2l
w2 gelg wo] EH| g Ao HEs 20wy SRl 15 N AR
D 3 QA Y EF 89 (100mM, pH 6.5)F o] &3} 4 °Ce)| A Ao
AHE8H7] A7RA] Bkl

A4 6
A7188d A5 54 3A

Hlo]l QAR A =] A

A= e 7kl 2% st

A 52 A D 71 Al (mediator, 1,4-benzoquinone, BQ)--¢f &

vlo] AR HA Y & SA TR v u FA T A A 27 nlo] @

A7 Ao A5E F43517] 918 CHI 760 instruments (Austin, TX, USA)©|

AFEE AT 9 Hlol L AR A=

AR FQ FACREE a4V, A4, Ade, Adds 1891 7ed=5o=
4

SERSECIENE BN E RPN
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A I U EH M5 (100mM, pH 6.5)8 A3 2okebAl ] s &
AR = A0 E 3] etk A= 2 2 WPy A=

[117
[118
[119
[120
[121

—t e e d

Ve F 0 R = Ag/AgCl A =2 A8t 2 Evf 7] Al (mediator,
1,4-benzoquinone, BQ)Z ¢14F L} EF B ¥ (100mM, pH 6.5) & <4 ¢]l 10 mM?©|
¥ E 5 ¥ o531t} Multi-Current Steps 5.5 ©]-8-3}9] polarization curve S
F& AL olE Tl Al AHL=E 2 5= 9ok Multi-Current Steps

EE 0% Ao E F 109 A E AXH 7 GAEE A s AFAa)E
of Ad(V)& d=rh Do A Aoj& AFgloe = -3 99 +=
=9 EHA(0.07 cm?) 22 o] Ao dH & AlLlegitt 7479

> o N

= ADS-LAC/B-GRO, EAC-LAC/B-GRO % EAPC-LAC/B-GRO2]| & T}

A E & =0.028, 0.024, 0.087 uW/em2® =4 5 At} (&2 9).
EAPC-LAC/B-GRO2]| # tf 71 # 3 %= ADS-LAC/B-GRO X.t} 3.1 3= 7|
vtk A AEERE ST 717] A8l U E gAY e REE Yo A2t
A= ADS-LAC/B-GRO+CNT, EAC-LAC/B-GRO+CNT &
EAPC-LAC/B-GRO+CNT 9] H o =¥ %= 0.307, 0.385, 1.922 pW/em>=

Z 4% A} (5 5). EAPC-LAC/B-GRO<] & tf] 71 ¥ ¥ %= ADS-LAC/B-GRO
Rt} 6.39] 331 EAC-LAC/B-GRO®] H] &l 59| 7} = 7] v}gko}, Z+-2he] 84 gk 3t
Ho A= S vus)E o of = G5 A= IR
EAPC-LAC/B-GRO7} €4 4ol A RolFd s Hd A8t e+
Z7FeA] gttt H o) Al vt 4] ol upE M Al A w4}
Ao ofs) Ay =t vhal] a4 &44-& a9 & Aol ok
Az w7 A & At 579 ¢F 729 A& ADS-LAC/B-GRO,
EAC-LAC/B-GRO ¥ EAPC-LAC/B-GRO2| Z o] A& 3= 209, 2.25,21.26
uW/em2 2 24 Q) (& 5). EAPC-LAC/B-GROY] ) Ay vi=
ADS-LAC/B-GRO E.t} 1024 57| kvt A2} D& 55 F7HA 7] 7] 9 3
F7IE day=FBE Yo A2He A= ADS-LAC/B-GRO+CNT,
EAC-LAC/B-GRO+CNT 2 EAPC-LAC/B-GRO+CNT2] Hof A& v 3= 19.25,
31.80, 265.7 uW/cm2Z 5 = 1t} (3= 5). EAPC-LAC/B-GRO2] ZH tf] A&l k=
ADS-LAC/B-GROR.T} 13.84]] 3531 EAC-LAC/B-GRO?I| H] 8f] 8.41] 7} 3= 7]

v gk

A Ao 7
A 71388t A AN =4 3

And 6ol 4 HA T WP o) E3te] 17153 A 8| @ FLUFES
| faATe e SAHAY. =

Hlol| 9 g AX L FAAFT O RN FAAT

6ol A= ol e AT hA S SAHEF = o)l axA T
A73eH4 eSS4 3 F a42AT2 100 mM A4 Y EH B9 (100mM,
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[122]

[123]

[124]

pH. 6.5)°l] 2o Lol A B3k spAA AL 574(1=0) & F 1] At F
54313 (t=1) 24,44, 8, 12, 18U CA U E SA S AL = o]= 3|}
AAATE wAH AAFG Gl o= o] A7 o7 Qg A]o] SHR. ¥ o A|AL-Eo]
7hs e g4 o)k & 4= 9 vl EAPC-LAC/B-GRO+CNT A =2 18 o] %]t
Do i 7] Y17 S (sensitivity) 2] 66%S A 8FaL = HHA
ADS-LAC/B-GRO+CNT== 84 o] Ak 2-of] 7] ¥}k S (sensitivity) 9] 13%E
FA &G o 12¢0] At Fof|i= &40 B4 o] LpERLA] Gkola] ZA o]
E7bsstltt g2l e a9 A S S b o]of a1, 50
°Coll A1 2] LAC/B-GRO+CNT A =52 oFA A& A3 B9k} (52 7). 50 °Coll A
EAPC-LAC/B-GRO+CNT 7 =2] Fg A o] Aol A B} v &4 57| = d
IAIZE Akt S o] o] Fol H o 14 Y E R B3 (100mM, pH. 6.5)¢] 2] 50
oCo| A B A A A =S ADS-LAC/B-GRO+CNT A =8 34 71 "kol] 7]
75 9] 80% o) Ao 7hA % 91 01 EAC-LAC/B-GRO+CNT A =& 44| 7k 7o)
71 M E2] 80% o] o] 743kl T o] o] HEH EAPC-LAC/B-GRO+CNT
=& 13A[bo] At T & 7] W17 9] 80% oS FAISEITE B4
|%Fo] B2 EAPC-LAC/B-GRO®] - 52 a4 €4 2 =& A=
Aritnto] olulgl 4o g H | A A=) b A et
ADS-LAC/B-GRO+CNT# EAC-LAC/B-GRO+CNT R.t} 84 E 9l &S5 A2 1
250 °C)ol| A = g2l sl ot

(2ol B
N

O

Hoalo) e A 189 SAjo) = Balka) = nlo] @ o A X], vlo] & AlA]
ol AbgetE AS- e EA-BATRE BRARGT 1A TS AAEH
NAAA = dermzw 53], a8¥ aads vofion S7HA7]H 1
A= VAo A RN A2 B oMo 2 kA S
Alg et = dol H7]steH & Fofoll 48] 7hs st
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CES ST s 8 9 Tl 20 Aol £ 8 SR o

(474 2] A1arol Qo A7) Fal FFEAs s m Aol A,
F3 s o)z etolal, Falsta s, EotolAl, etetola,
2] shotAl, Brhu| o) 4] s E A oA, BE A, A e o] =,
A2, AB-ER), Agetola], o]l 5 A olA],
FofolAl, A& EFLEh, QIR FE AT =R oA,
F-7| EAFF o) = E o) =, A glolA|, ]E_E ZA,
ﬁﬂﬂ*ﬂﬂdﬂkﬁiﬂw*ﬂﬁﬂﬂ = 7|5 A Tl A,
B ﬂ&iEﬁvhwvﬂEaN-*4 , S Z A ThopAl,
3 ﬂﬂ*AgAJE“ﬂ”ﬂi*gaﬁiﬂqﬂﬂ
SAEH A ASA T 2 A ot 2 2EE A E = s

=0l AL ERH o R s k- H SAlo) = 534,
7813 3] Aol oA, 7] EA N FrhE AL =2 S

X
23lEE AL Ex o = g A-T1E T Lol m Bl
[T 4] A3l oM, 7] A7 222 dadeed,
L= =

oA B E = 18 = L o))l Ae SRR B
- :LaM L. x}o] = EEhA).
77~ 5] (a) ¥ E 7HA = 2 SAbo| 2o EAE FAA Y=

() 7] Frk 1o Aol ol b AT Fg o] Ashol
AARAE Hrbstol HaYAAE FYstel AR
SALo| = BEAE A 25w

& Fgsh Ba 1w kol m ol Az Wy,

=

8% 6] A5l LM, 71 (@) GA Sk (b) SA Abolell, 7] BT}
E2E 93] L2E A= 2y LAlo| o) 4 AEsAE
A7tetel 47 a8 A= GAE F7tR £36h=
ot | RuRCIVARCI RN s B pria

(73 7] A58 = Aledol] Qo) A, A7) (b) @A TFSol =7hE
A7 AEA BAS Hyleb= GA 2 £361= A= 4,

(%1% 8] A7kl 9ol A7) A7 A=A BAL ey R)

A=Y AL, Bav e Ed Ay FH, JvelE g
D gl Salol =g A E ol A AElE = S mis
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Box No. [l Observations where unity of invention is lacking (Continuatien of itemn 3 of first sheet)

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

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

2. D 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 interpational search report covers

only those claims for which fees were paid, specifically claims Nos.:

4. [::E No required additional search fees were tiraely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claius Nos.:

1

Remark on Protest Ei] The additional search fees were accompanied by the applicant’s protest and, where applicable. the
payment of a protest fee.

{:] 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.
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