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2.1 ﬂﬁﬁ%ﬂ'lﬁ!ﬁﬂ‘tdmalu glucose biosensor (Wu,B. al.,, 2005; Lu, B.W. and Chen, W.C.,
2006; Oh, B. K., 2005; Chen, C. et al., 2007; Brett, C. M. A. et al., 2006; Liu, F. et al., 2007; Liu,
G. and Lin, Y., 2006; Chough, S. H=et-al:; 2006; Lépez, M. S. P. et al., 2006).
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enzyme-catalyzcs (Serra, B..F. et al.) 20057 Liv, G. and Lin,-Y--2006; Mattos, L. L. and Cunha

Areias, M, €., 2005; Maalouf, R. et al., 2006).
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2.4 uemlolsims (Liu, G. Y. L., 2006).
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2.7 At Ive
; ; Y o = |
R. Maalouf(2005) Diamond-like carbon (DLC) electrodes TavmsdAnuduaduine
¥V b ¥
#3139 glucose /Oxidase(GOD)~biosensors Iagldva glassy- carbon (GC) Wudniiaulag
' ¥
Foyaun lAvnduou Tl 1Bannil§nz e electroroxidation 111 1o Taswuilesoon lad eonun
£ 4 ¥ H
aAteguiiuees I ETan 2 WeNTa 0N 15 9ang Inad9899-GOD/GC 1120 LM aufa 50
3 r F
UM aiudes luseiaGoniccaiomithl 8 uanudagluazanas 4% taglvimnsTadn

Admsuns I T UIREINUAR AN ATEE (Mazlout, R. et al., 2006).

Guodong Liu (2005) Ialdinndin fow injcction amperometric Tunsfinyn glucose
biosensor 1ae1%-€arbon nanotube (CNT) @15 9918 GOX Tﬂﬂﬁm'l’iﬁ)ﬂuﬂm‘i%’a glassy carbon
739990\ Gox D52 g MU HUAIVE L ONT A3umATin flow injection amperometric 34
mmiwmirj"ﬂnghﬂ"le’fﬁﬁ"né"lﬂ% 900wV 100 AgasCl Ehida8iBs daevioanla

o o 3y (g v <3 9 < A o w
Tinlos N mAL140.05 M pH 74~ T4 1 niluiduasa 1ISEMAY 6 mM uaziiliadiia

¥8aM3A5 29 3T PUMALiw G. Y. L., 2006).

F. Ricci (2003) ‘lm%‘lujmcﬁuwa{%ﬁﬂ oxidase enzyme-based biosensor Lﬁﬂﬁﬂﬂi%
dmsumsinsizierns Tavmsilaeunlaafmtwedts 490 Prussian Blue S99svhld
aunsadalalasnunlosoon ledfifayUfisesandu 14 Tael9ihdra iy AgagCl 3947
Fiiafiawnsati 195 mduoulsdoondind 14 Tavazhesisansoandesuniuaig id
mAsentuiiez1d5maeinnFue ng laa, uanwa, Aaosdwesen uaznwan Inalule
uired Tnol#ug1uweq Prussian Blue 18 318nandofusunsiins 1z lasld choline

probe (Ricci, F. and Palleschi, G., 2005).



14

Yuezhong Xian (2005) 1814 glucose biosensor ﬁﬁmﬁﬂizﬂ@uﬁugmwm Au
nanoparticles (NPs)—conductive polyaniline (PANI) nanofibers 11115733728 glucose oxidase
(GOx) tta Nafion US1ai@an#49 nanocomposite #a9zdosly HAZIMWIZIZAN NG Ine
TaginninmanaoendmdulumanilliihvesleTasiounloseenled  glucose biosensor
s onaaInaeonu YU MiduATa luTI95EM 319 1.0 10 © 598.0 x 10 * mol/L taza
Fas1iauoansnsania (SN =3) inseia 23 mAM A0 5.0 x 10 ' M glucose biosensor 92
THAmmdios § ($1n91 5% R.S.D.) nazdinuadesAmaudy rnnit 2 p17nd)

(Xian, Y. al., 2005).

M. Castéllarnau  (2006), “IRe319, bidsefisor 1MaANHINDIUATS NIV AFUVO
uuaNG Ay InnT5TANNg TanAwe nilsynousie 4 dicléctrophoretic, \ ion-sensitive field-
. . &
effect-transistors(ISFETs) Iy pseuso-reference. electrode Iﬂﬂi%mﬂiuiﬁﬁ nMOS silicon 3
TunisinyTlaniosafams fepinaIue s naomsinaunveasy lwwai S enaiy
= =2 = I = TGS % B =
FUAUALANY10IHAUEI pH  AUANATIAN 9109 13 ANBIRTI I e 9 U115 0f YN

YuruM NSy Tununfis o 1Af{Castellarmay, M. etal,; 2006).

Sung Hyo Chough (2006) Iawarnn biosensor liaga5 97 amyloglucosidase wialdly
a 7 A g 3 o we o o 3 al g w
msansgivanda Tuigh 1aean A, 11 Twe, s S s i umg, 917718, nane, 1Nae Lag
{ o o o d A\ & § o { 1
amgiihniuessdudu bifigvaniesalsy novdagamylase duiluonilsznoviioglu
¥ ]
uila TupsAnpail tald glucose biosensor I @1585 a9 0.6 M phosphate buffer 1 pH 6.5 A

=

a o 3 o § o3 < A
gl 37 °C niadniuRiawdeusuniliiigantyiiss fa 60 °¢ ilunan 1 2 Tuuio]

u

A
1]
oy
]

TuMmsAnT1ZH (Choughys. Heet al., 2006).

Bo-Wen Lu (2006) hlﬁﬁ%’w nanoparticles'Magnetic Fe,0, (Nano-Fe,0,) FunsouTaels
N15ANALNDULAZNITD N glucose biosensor TaurgamIsazaIunay ferricyanide  (Ferri)-
Nano-Fe,0, AWUDTIUAIMTIUDS screen-printed carbon electrodes (SPCEs) ANHMIANIL
mandl Ifhves SPCEs eunsndins 11 18 1ae7E cyclic voltammetry (CV), electrochemical
impedance spectroscopy (EIS) L@¢ chronoamperometry (CA) HANISANYINY I glucose

; A w 4 o a o a v < -
biosensors AWAIIUTWNTRIIN AT IEHISIang Taa 14590159 (<15 5) uazfinnua

(ca. 174 LA mM ') §7092971n 31989 33.3 mM (600 mg dL ") (Lu, B. W. and Chen, W. C., 2006).
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M. Sanchez-Paniagua Lopez (2006) 1814 glucose amperometric biosensor ‘ﬁﬁ GOx ’ngj
Tumsazaedunionidanvuiuns nam lsaduvosmsazaelosein 1-vinyl-3-ethyl-
imidazolium bromide (ViEtlm'Br ) Taverffenrududuvesdiaduiamisanssaediegly
muvlclﬁj ﬁﬁ@éclu ionic liquid monomer, provides poly(ViEtIm+Br—) microparticles ‘i..!‘ﬂﬂﬁ]‘lﬂldr
msa3edie Gox vzifnlAsomsuanidouleseu Feamnsodunsiey microparticles 104
poly (ViEtlm'(CF,SO,),N ) azpoly(ViEtim BF, ) 1at143% enzyme immobilization ian12e
pH 4.0 Fin e mnsnTinaeirndedsu i g3nuaznsaueanoiin’le (Lopez M. S. P. et

al., 2006).
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3.1 gunsaluazansiadl

3.1.1 gunsal

15 m‘iﬁﬂ\‘l 663 VA Stand Voltammetric analyzer (Metrohm, Herisau, Switzerland) 17%
1J52NDUAIY potentiostat (Alito4ab PG STAT 20, 7)

2. 1n30enelAnosuUNF RS TSSO TR A RENT 1Az General Purpose
Electrochemigal System Software (GPES)

3. m%ﬁaﬁmﬁnuumzﬁﬂﬂ (DenverInstrument-Company)

4. m%iaaé"am 1aa (;:u Eltrasonic type. 0.7 -profi, [JSA)

5. ﬂ%’ﬂﬂﬁmmﬁﬁﬂﬁuau (Metrohm, Switzerland,)

6 i Wifhéhass Ay Agelds Tinana@rrgi (Metrohm; Switzerland,)

7. ldfAutre Stacdtier § 1 Mars carbon AN 2B

8. A5 EA TN 8 1UD5-0

3.1.270151A%

1. Tnunaoengy e TiumoSisa (1D (Analytical grade; Mérek)

2. Twiwsueutenae lavriuilesise (1) (Analytical‘gradesCatrlo Erba)

3. lessnnaglas (Amalytical grade, Carlo Erba)

4. n5a lg IasAnos MALTI-(Analytical grade, Merck)

5. Tnunaidounae 15 (Wudu 0.1 M (Analytical grade, Merck) USudaensalalas
An3A WLty 1 M it pH 4

6. Tnunanonla'leTasinuremvia (Analytical grade, Carlo Erba)

7. laTwmmdoylaTasinuoainln (Analytical grade, Carlo Erba)

8. D-Glucose (BDH AnalaR) mmu?qw%‘@s—% %

9. N INABONFIAN (963 U/ml, Fluka)

10. Nafion Solution (AMUHUMUY 0.87 glem’ WUYY 5%, R&D, Fluka, USA)
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11. v!aiﬂimulﬂﬂ{ﬂﬂﬂnlcﬁﬁ(Laboratory reagent grade Fisher 19UT19.89563 M,

Scientific)

3.2 msas ) Iihan1§auae

3.2.1 msadnalnvh
" k)
= o/ Y

3.2.1.1 i ldduaefignilatedrearaneuasiuiuindonfilddmsvda
N894
o = Ya 3 . U g
3.2.1.2 thpashowldanselesldisazats Prussian Blue 25 ml Iagquds
auaoliensazmenintszua temannudn gl lur 190 Vide +0.5 V sasusmsaunu
0.05 V/s WA Tnsiau 3003100 Taeaslaaanlaainuums Ramsauny 2 5ou
¥
3203 M AT A uReafipsA 0 s azao KCl idudu 0.1 MpH 4 quni
g ] o el T =
Tur29 402 V D9 +0.5V 805 1UTINSAN1-0.05 Vis Wssliaa TuTaslowu 300 Suf Tae

7% laaan Thaunsuams sundes Tdnsmdauiades Gadunsadsous)

3.3 minagoulszanEmwAn

3.301 ﬁ1%1“1%1%1"15{'5%@"?;ﬂ%’uﬂzaﬁaaﬁﬁa:mﬂ Prussin Blue | figniatudae
aaane e IR AR T U T

3132305 AW 3 3 L mame v lmyaz e K,[Fe(@N) ]/ /19iudiu 0.002 M
U511a5 25 ml Aupu Tur19-0.75 V4 +125.V 8315 msauny 005 Viswunia luTasou

¥
300 3w Teelgvanalynanliannuss RIS auny 1 53

3.4 3EMINeaea
3.41 mandouia lihiinaaaas slucose oxidase
2 Inhen 3.2.1.3 1103l nafion Wudu 0.1 % guaslumsazategs
Uszana 1 em Sunat 60 5unft daesliuds @szana 10 1) ndsmiurhi Wi 18
0314 glucose oxidase [ty 125 U/ml (lussazans ImAenozdma pH 4.0 (fudu 0.1 M)

o3 o [
Whuat 60 Jui udrlaoe it seua 10 wii)

167819
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342 msmamzmaniliihfimmnzandmsinneilsTasinunosoonlsalay
WirRTihiiU5uilyedaumanzate Prassian Blue (V0 3.2.1)
3.4.2.1 MW pH finisnzaalunisniseda
1%’%3"1?11’«11%%ﬂgw’f’wmiasmej Prussian Blue (10 3.2.1) 11015 7@
nazud Iihwesmsazanewemniivimles dramaiinuouwe Tsiwms fviuagnd i 157 1
v TagnuunaluTasion 300 it aslumsazmeommlatiolosd pH 3, 4,5 6,7 uay 8
nFamniunIumsazatedionteaduniu auiEasey 2000 soURDUT AuTITATAIY

E4 4 ¥
H,0, 10191 0.001 M 7598525 ke 100 3um-laimalunis Sasiady 1000 Suf

34.2.2 msandnsnS N umsamnu
1530 B0, (U9, 0,001 M Tuaisazaerlolativiosd pa 7
Muzaugndo 4.3 20 Taomada laaanlamuams  dioulusie -1989 +1 vV sasusa
AT EUNL 0.005,0.01,0.05,0:15025, 0.5 #a2 0-75 V/s. Wt lulagion 300 Juafi #14 3

A59

3.4:2.3 M358 sean number
MINTS I H,0, A ududy 10 mM_ IuasasamgvomilaWied
AU LM Ademataleannauiuniis WEH indnay eundt a1 v i +1
v Tavl8ns 1§ umsmmniitags mewnude T Tasmu 300 33007 il@out scan number

hl’]J 4 : 1 ¥ di = 3
soyqadin 1,.5,'10,15 Ulﬂﬁ]uﬂ"lﬂﬁzl!ﬂﬁﬂﬁﬁﬂﬂﬂHﬁ“ll'l’]x‘lﬂi\uﬁﬂ

3.4.3 miﬁnmauﬁ’ﬁmmei;’q"lﬂ%ﬁﬂ?aﬁ’wngiﬂaaanc?ma
3.4.3.1 MR IRIRHveangInafithudunss
asdanglaa Tavldannzfmuizandmsunisasieia H,0, 11
lifungTad TasfumsazaronasgiungIna Waudu 1.oM  Huaslumsazaroloaia
Sl fmuzaw Y5103 25 ml Taufuasias 25 pl aupudnd i luge -1 vae+1 v
Tawmaiin lyndn Taaunumns
waean IuTAIRIINFuUSUDINTLAROATIATY uazAMTIYY

voang Ina idonns s niidudunse iiodlunsminasgiuveang Tnade'ly
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3.4.3.2 MSANYINTZUANY
mmsiamisazareomativives (blank) Tuaninefivuie oy
) 9 T
sasusr lumsaunuitiuzey 5o blank 82092 WA TmTen'ld aunaulugia -1 vV e +1 v

) ¥V ¥
Taomaiia leadn Taunumms Sasinszua luifiud 30 aa

3.4.3.3 msanmamn v
o = 9/ c{ L7 a 9/
MANNTUUDINTINAITno VAU asudunldanmsasioialude 3.4.3.1
o c;L 9o = 9/ g :Ug o U = = i ujj =Y
ANUFUN Ina1nn1saovauetTua Instdvaaiinaaz yiaveiann ve st Infheiia
Vv P "
g @nuduldetndidsednsinihmanududuludunisflaonnsnasansiv

5EHINANUDLIU A UasLUANRN TUSIN Y Microsoft Excel)

= = o Y v a J
3.4,3.4 MsnnEdas manaiuvavylunsimsazringlna
F
A5793905 2 MU0 YN TaLme blank Toosiinis Jaleaaiviies

r 8 2/
Tuaansimungauismee 30 asuid nhumnndestialymsing oving Tny

3435 Msfnuna e
s danglne Wudu 0001 Mlumsaramorlommaiives any

1 ¥ 3
g 0.1 MoApn 5 anenlusni=1 v e v Taamaiinlenan Tammutums i 30 a5

o

g ~ 9 = 3 v 3 9 1 o o o [y &
Taonnasanda Itasud Tnunnash wdminy %RSD (wos G uivedandvuuumnasgu

@ e o

UNNT)

3.4.3.6 N15UTDINIS1T 11UV
b4 1
i IihnSDU5eR0a15azae Prussian Blue  ¥1939930

msazmeng laa udu 0.001 M Aremailn laadnTaaunuums 148asiaunuiifensinde

¥
=

9 ¥ v
3.4.2.2 Mimsnaassdir lae ludoaiinnuazoindindenisasioda Sufinnszuaiinad

e
o

' ' H 4
ﬁ]uﬂi$ﬁﬂﬂ‘i$uﬁﬁﬁﬁ1ﬁ<}ﬁﬂﬂﬂ31 50% ﬂlﬂﬁﬂﬁzllﬁﬁqﬁ%'lﬂﬂ'liﬂi'J‘D’?ﬂﬂ%ﬂ[l‘iﬂ IUIUATIN

D.

[ o § 2 oy 4 o :
asvinvum linscuganaundonsanie wdunsetiavo i Tndh
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3.43.7 msms S nanglaaludiedha
3.4.3.7.1 MsAseNmMsaza1efi10819 4 Too15loa-1o% (8 oU)
@ o v = 3 o, [ kY
Fam15020819 & Toa1510a-10% (8 vouH) 0.5 TN aza1ed e
msazaevoamaiivolos pH 5 iudu 0.1 M mmsazaeasluviaialsuing 25 ml 1da
YsvlSinasdremsazarovloaiativivios pH 5 ifudu 0.1 M 1hwnsiaSademailnly
adnTaununms aunulugia -1 v 8a+1v dhimsasndadeiidumsazaemasgu

3 ¥ k4
nglna Wudu 1.0 M Aseaz 25 pl fvianun 5 ass

3.4.3.7.2 MsimsuNmsagaei e MaSesfmndons ile-lad
@ o I &4 A A = o o v
FimaaTeminiesiunasniii Te-lad 0.5 a5y azaredae
msazmafotilaivies plr 5 a0, 1 Minensazatvasluaasadsinag 25 ml uda
UsuilsesarasagsmevemulatnGles pH-5 dndu 0 M shunsoniagremaiinla
aan Tpakmums snnuludag -1 v 834 v Sndsesadadandsidunisazaneninsgiu

@ £ ¥
ng Inedudu 1.0 Maseae 2550 B inanua s ase

= L T d‘l d§| = T d o
3.43.7.3 MalesgNmTasaIEn 1019 nTeinmnaous o uadosa-naa
= ] o [l 4 ¥ = a
Unladsatotiunsomunaous o adosa-naa 1.0 ml 0
myazasndIuanaiilsums 25ml 1l S es dvesazaeile alpiivles pH 5
8 9 o @ = = =1 1 = o
WuAY 0.10M aans v indsemnain laanliaui i ns aunuliye -1 v 89 +1 vV s

E b 14
AT Tad e ALY mon s gmog Iag iaduaio M aseds 25 iianua 5 ase

3437403105810 50006990819 nglnau nglaa-a
FI015 730019 nglndu nglad-A 0.5 nSu azaledae
msavmedeaaiviies pH 5 Wudu 0.1 M mensazaiwasluviasalsuins 25 ml uga
YsulSunsareamsazareeantiilos pH 5 Wudu 0.1 M iunasieSadlemaiiales
aanTaunums qunulugia-1v fa+1v iimsasniadiedtmumsazaonasgm

£ 3 Vv
nglad dudu 1.0 M asaay 25 pl Hivianua 5 A
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3.4.3.7.5 MSINIBNA15020 1800819 Glucose Injection 50%
Ui)ae5@99619 Glucose Injection 50% 1.0 ml ina1sazaly
asluviainlsmes 25 mudnlsudsumsdemsazaeroamativivies pH 5 idudu 0.1 M
hwasniademaiin laain Taunumms aunuluge -1 v 89 +1 v iinsasiaiedaess

¥ ¥ v
@umsazanenasgung Ind Wudy 1.0 M asaay 25 ul inianua 5 a3

wnanstluenansianulidmsumsldnuienisfinwiviniu ldeugalimihluldusslosiiunis

lidnsdilagiadu dnvivnuiilvidaulasient wagdesdnadadadvesenasynasaninisualuly
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UNN 4

Han1snaass tazenisiewa

PI5A383) Prussian Blue

tidamsazaeInunmSomanae loer Tumeosa (D) anududu 0.002 M USuas
0.3 ml uay A150¢a10 looou (1) Aa0 158 ANUTNTU 0.002 M U513 0.5 m! ldluwiada
Y3105 25 ml USulSunasdasmsagaiolnlimdeunan 156 anududu 0.1 M pH 2 9214

td'd.d u’ -y
19092018 Prussian Blue MUY

4.1 msa e Ivhon]daumelagimmlseansmmwresvadeamsmaeudae

Prussian Blue (Fe2+Fe3+)

o
Var ey

4.1.1 MuuaaH n::mmﬁmﬂﬂum‘mmaﬂ’amu

viune Tulpgmy 300 T

DRI AU 0,05 Vis

529708 I 084 +40.5 %

gD Ag/AgCl

11 7he 07 Falihnsada fs

a2 Wihldnde Taurten s lyed awansnging Pussian Blue (6™ Fe”)

4.1.2 nadevnily lawe 17

o or ) 9 o d’.’
Mruaaazvomalislunisnaaod 13aed
21502818 K,[Fe(CN),] 0.002 M

] &Y =
wuuna i lasau 300 M

RS INITALAY 0.05 Vis
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losndn Taaumnu Tuunsuued 0.002 M K,[Fe(CN),] tianddagiil 4.1

7501 b
azso' I
= a
— =750
112501
075077 -0.250.\\ /0250 D750 | 1.250

E{V ¥s. Ag/‘AGCl}

JUn 41 lan@nTrammi Tiuns Wue $0.002 M KF(CN),] i8as1emini0.05 vis Tagldaai
5u1lg9Rasaasazany Prussian Bhie 3nnT1laasR N3 An0dnTnduve unani
#nd 1w H10.380 v/ naznistiaesanguindnd ity 0-v (@ Tangalidsulyadae

A58 Mo Prussian Blue, (b)1aNl5Uil390 26m5a%a78 Prussian Blue

115 714 v W laaan 1aaunaTmms aidena e i sutg edae
m15agans Prussian . Blue dxWngsia T hoonmastitod Jendntaanmy Tunnsuii 14
ﬂwﬂﬂ‘i"’;ﬁﬂ%'uﬂqaﬁaaﬁ“lsa:aw Prassian Blile (1999061502010 Prussian’ Blue (7A91015
wiey algazate Inunmdenenses lreTues g (1) uazansazaislgoou (1) nao 5@

7

4 -+ [~ o oy a A a Y g
Yail Fe'/ Fe “lvosilsenal immandudanatanann)aeusiaphsouivsnaiintiem

Mmldinamsi g vlaaa g

42 msfnmannzimnzalun3AsI0%n H,0,
4.2.1 M -3 Mvnzavdmdumsnsaoialalasomulosoonlesd
nAMIasIamsasate H,0, Wudu 0.001 M lumsazaeommlasiwies
ANt 0.1 M7 pH 3, 4, 5, 6, 7 uaz 8 Sremaiiauoume Tswns IansieasnNduiug

Aa317 4.2
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5500 |
| e
T 1 . = -
i = e
gk B - == i A
=500 : . : .
0 250 500 750 1000
tis

gﬂﬁ 42 youie TsHASHUTIMTIING § TH HO, Wud-0.8065 M\, fiAnaslumsazaie
Womvasvles ud1i0a M 1 pH 3 83 pH-8 250105 25w TaoiRuansazane
71,0, 530 23]l 7109 100500 Sanszudoendmdu fgnd i 1 v lushanm
1000 391 Tﬂﬂiﬂ%’a‘iy’a"lwﬁwﬁﬂs}’uﬂzaﬁ’wmsasma Prussian, Blue:(a) pH 3, (b) pH 4,
(c) pH 5,4d) pH 6, (¢) pH 7 l1ag (f) pH 8

2000 el — 0 B Y £ VYA O TS LR Y Sbtededttiedny B V" Q1% 8
&
| Py L 2
1500 ol *
- L
gmoo =
-
e
500
|
0 + L. _r__.._.. - ‘. | | S ,j,i,,,‘r _ R R i e T ST T IO E

2 3 4 5 6 7 8 9
pH

JUN 43 anuduiusszninem pH anqvesmsazaedoamaiiviosanududy 0.1 M
Aunszudendiadun lAnnmsasiviadsazais 1,0, Wudu 0.001 M Aduma

¥ 1
200 il Tag g TrlfAdsu1gedearsazats Prussian Blue

1NN 4.3 e unssudd Idvesmsazaeromuativiwes anududu 0.1 M #

pH 3,4, 5, 6,7 uaz 8 Wua1f pH 5 Inszuaunniigafo 1800 pA eanuilunsaanasioz
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o

] E ) o A Yt o d? == o & = o Ao
mlnszudeondiadui fa ldluuaTdugeluaud pH 5 ndanniiunszugeondiaduiiia
¥ 3
Idazinua Tdufianas
= = o aaa ) o 3y 9
HamsAny pH Mminzanlumsnal§isuneendwduveang Tnaanududy
1.0 mM T 0.1 M Womwlativiwosh pH fnee uaziilonaona pH meududnd il uay
1 r b4 v 2
Yswanszua i dweraslugali 4.3 szmul®uilo pa - gevudSuanszumiiniy
v v 4
WTENIGIgan pH 5.0 udnfSinanszua Wihheranas drudndlifiniuzaos ana
x v ¥ ] v " )
({10 pH 1LY IN31271 Prussian blue ftndouuud TWihfilsulye wooglumnnzasaild
1dleTasulon Tudinaudrlgedudtoesudlnzioog luan izl uiwazi1difa
aznoudiiuiionnBussian blue Finiouotzngaeonania uazinliasazaionglas

a Y] o ) o £ 72 o o oA
NAAENDUAIY ﬂ11ﬂwaﬂ1§ﬂﬂﬁ6%ﬂﬁ1ﬂtﬂaﬂu ﬂﬂuuﬁ]ﬂlﬁ@ﬂal“]f pHS.0 Lﬂumﬂmmxﬁmwmx

4 P é‘,’ A = i o 9 o 3 ' 3
Tanszuagign uag lifangnon Mons Muaswiialami pH mmsantazit Ininnas)

4.2.2 DA IMATALNY
v1onas b0 Tl i) SualgeR 185 ag 990 Prissian Blue 519 7a 1,0, Tu
asazamevoatdatividos pr 5 Wudu 0.1 M Avumaiialanan launuuns Tassuuny

¥ [
Aaddnd TWih 0075 v 89 =10 v Awsnsinsannumie Isaaplaaunslunnsy 7 18uana

0.250 0.250 0.750
E(V vs. Ag/iAsCl )

U 44 TandnTraunuTuunsuves 0.001 M 1,0, Tumisazatewommativives pH 5 dudu

0.750

0.1M  #dasimsaunuaieg Taelddq Inihnlsuliedieasazatn Prussian Blue
(a) 0.005 V/s, (b) 0.01 V/s, (¢) 0.05 V/s, (d) 0.075 V/s, (e) 0.1 V/s, () 0.25 V/s, (g) 0.5
V/s, (h) 0.75 V/s
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sasmsaunuinade laadn TaaunyTuunsy Wodivsasinsaunulusrednd i
0.75 84 +1.0 v dwahl¥nszua lWfheendiadu @muidndlnih 0.15 v) fudu dwes
ASEUADDABIATY HAZOATINITANNUY nﬁeﬂmmaaﬂﬂﬂﬂﬁﬁagﬂﬁ 4.5 uaraennuduiug
SENINANTLUTONTIATUNUSATINTAUAY 0.005 V/s 53 0.75 V/s 22 1dnnudusiufidly
HUATI AITUMS y = 80.344x + 2.118 uaz U1 R 1AY 0.9956 WUISATIATAUAY 0.75

" 1 ¥ H
vis  inszumlgisereendmdulddanuiiga osnndd Ilfhfidsilysdreasazae

]
L =

Prussian Blue ¥ H,O, 1iAn13359uA3iu nioimzdrtuiusnaimidunvuiiliia

o ] '

= Y 3/ d? o o é o Y a .
nszua Iiheondindu Idusdiainssr-aeanidisndii 1¥iAad uasAse15e 119 Prussian
blue tazi M Ifafis )5 98200588919 Prussian Bliefi5on31 adsorbtion control 910

’ 1 1 F ' ¥
JU 45wy wodnsnisemamaiu g 0005 Vs 83 0.75W5 i lH Idnszumivudiu

T o 4 dy 1 ana ) o o_ 3
ot1atudues s s8R s e ndindusiong Tna§na Taw adserbtion control

80 e . _E L LW/ Sodtan — S T G Y a1 Q J BN
60 -
F e
g ¢ y=80.344x + 21188
— 20, 2 |
R=10.9956 :

v /] N~ S ~T

0.005 “0.105 0.205 0305 0.405~ 0:505 .0.605 0.705
V (Wis)

gﬁﬁ 4.5 aswluaasnnuduiussenianseiaoondiadu Adnd b 0.15 v fu sasims
AUAUVDINITASTIDTAAIIAZAIY H,0, 19udu 0.001 M Tuarsazarevoaila
ilos pH 5 1udiu 0.1 M masﬂfa"lwﬁwﬁﬂ%’uﬂqaﬁ"aﬂmsa:mﬂ Prussian Blue A9
maiia landn Taunuwms
uiagl
dionasansluaasnnuduiugseninanssuaoondindy fUsInfinowossng

= 1 @ o I W <3| £ Y w P
MIALUNY 0.005 V/s 03 0.75 V/is wunanuauiiusianyuziludulng asgii 4.6
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8.5
7.5
6.5
5.5
=
ﬂ 4.5
= 3.5
e
2.5
1.5
0.5

0.005_~0.405 0.205.10.305// 0.405 0.505 0.605 0.705

1/2

V(Vis)

s 4.6 nvlugasanuduitissennssigopndinty fusinficoswessas1ns duny
VoINS IVIATISaSAIY H,0, Wid 0.001 M ludisazalwvomunativivos pa 5
2% T
o, Mase Il iS inls o doaraaane Prassian Blue aamaiin landn

Trannuims

3107 4.3 AT ESERINERs IR U sELaY N RS thRendiadurea
H,0, wilonuaiziifududs SINAHNA BANS WA TS T s e nGIAT
fusinftgesneasints mumt wodt laastlduidu il Fadumstidudisamsaraves
st Hid (adsorbion dontrol) AoUINAYFATs0onTGRtEH
4.2.3 HIUTOLYDIM TN
dlonSeuionniaunulusouit 1oufisoudi 200w nszuaifhozituiy
S AU ELYRIMS AL ML Aagulii.az uﬁm’inﬁmﬁﬂﬂﬁﬁ%‘ma@ﬂv?nﬂ%’umaanq'Iﬂm’flu
lelasumesoonlarids  wwiimlfisoeondiaduveslalasoumosoonlud Tud uoondou

aolll Teelumanluildudzaaiamd2 Wi
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T

1.250

0500 0 0500 0.750
E-{V-vs.Ag/AgCl)

3N 4.7 laadn T TusRs uuaassausoumsainuainnsnsdvia 1,0, Wudu 0.001 M

1250 -0.750

DRI 0.05 Vs Taeldad I ulgedvnisazats Prussian Blue (a)
0,005 V/s,4b) 0.01-V/s,{c)0:05 Vs, (@)0.075 Vis-e)-0-1 Vis,(D0.25 V/s, () 0. 5 Vs,
(h) 0.75°V/s 50U0 25, 50,755 100,125,150, 175, 200

43 msfinganuRvIllihinuSudseiemsaaie Prussian Blue 1ages 6 englnaoondina
4.3.1 MsAnET N NN Teanglnahdiidunse

INNIGAPL MIAA NS NMIZEY. nua IMatsazanavemuaivives pH 5

dudu0.0M winsaudnshnisnsada Ho, fldnnnsilgaTensening Tnady

= £ d o =2 < = o A’i =8 o
ng Inseangiandaiiwendningnessusnadmdiin daxmansaou 1 ainsoanssesnm
a & o L o A =4

TumsTiaged i liasmn saal A ilsannmsazate immdouendgs Tan Tuilose

(D) wazmsasatalooay (M naslse (Pe ) Altoglidis agau Prussiad Blue Tnefi ¥/ Fe™

o 1 a o an = o = o o

uesdilsznon Barlwensiialljnsooondinfudes ~Ho, Tuihifudna

@

i a g { e = 2 9 = o
uanlagudidnaseumuSaarmihdah ife st T laday
o A (v Y v A o oA
11031 4.8 VIS vdedaeatsazatw  Prussian  Blue 1Wnszimoondiadud
duiusiuanduduvesng Taauduasslugasanududu 0.001 M §10.010 M Tned

AUMSANUAURUTAD y = 9.0091x-+82.045 A1 R* (1 0.9782 LazA 1AW UImIAD 9.0091
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250 | -
200
150
=100 -
b= y=9.0091x + 82.045
L 2
50 R’ =09782
0 _‘ > | g D
0 2 4 6 8 10 12

Concentration (mM)

= o — =i o \ ) o
sUn 438 AN DIETLTUAT TSR NI VAR IS as 0 1e1A 5§ 1UNg Tnaiy
nizuaesnaasy 15803 105 auny 0.05°V7s Jusa -1V fer1 v lugisazae
b4 T
Wommlptinalos pH -5 Wil 0. M Tneda llihinlsvalyedwosagas Prussian

BlueLiizasagaang Inpoondiad asaviasemadialandalalinywns

4.3.2 MRS
3 E' {1
psfneInsia Yo T UATea deansaza e Prussian Blue LagA5 9
¥
dreng Inaeondina asa93nas aymsazatesiuiios pH 5 (haidiu 0.1 M fanua 30 9a

FARNTUT 30 A1 AIFN UM 1IN TIARNID f.

43.3 MsfnnUasIialudTsnIIamsacawngina
Detection Limit = (3 xSD.)/ Slope
uag Quantification Limit = (10 x SD.) / Slope
Tav  SD. = midhudsavuiasgiuvesdaiomin Background (58 30 A%9)
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19 -0.130 185.0
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o g
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v 1
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¥ ] 2 [
o o

AsaNnsI9A NSl (RA)  ATINRTI99 AFLUE (nA)
1 180.0 16 170.0
2 185.0 17 183.0
3 184.0 18 184.0
4 176:0 19 185.0
k) 177.0 20 184.0
6 1760 21 178.0
f7 182.0 22 182.0
8 188.0 23 188.0
9 179.0 24 180.0
10 182.0 25 169.0
11 176:0 26 175.0
12 188.0 27 170.0
13 189.0 28 174.0
14 184.0 29 188.0
15 179.0 30 187.0

Aunde 180.733

SD. 5723
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3. AnnamaaditalumsnsioTa
fi1 Detection Limit (mM) = (3 x SD.)/ Slope
= (3 x5.723 nA) /(9.009 nA / mM)
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y=6.2x + 133.33
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-6 -4 =2 0 2 4 6 8
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s 9.2 awduiugssninifSmdnssiey fosooandasuivamituduyo s

wn g Tung Ine-Tav 1997 | Wildals ;98 e Prassian blugiinz#Tedagng Tnaoon

FiAd 1329 1AMUNA LA LHAAN L IARDUNNG

ATk UAT IR o nns T e F U s daudat e g AT g M

H Ea 1
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UNUAT y = 0 92 IARNUITUTUVDINTA 20819 D 21,5048 mM
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q' v [¥) = a o Jd o & ¥ os 1 9 Aaa
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v v
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AT N5 TR AR LBRRN RN

o gy o e & ' 3y
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i v v
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WA T BRSO s 0zaea TNy, 1.0 M ursasaTevlosniiilos pH 5

¥ ¥ b4 .
WA U0 M e 25 piiihs 119w s afeta) dadre-25ml, (b) 1Aunsafi 1,
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