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Abstract : Disposable, amperometric glucose sensor was constructed using platinised carbon paste electrode. The

sensor response was studied by amperometry and cyclic voltammetry applying sample solutions on the strip-type elec-
trode. Platinization of screen-printed carbon paste electrode effectively improved the electrochemical reversibility of
a mediator and the analytical characteristics of the sensor. The heterogeneous rate constant for [Fe(CN)s]*™"~ was
145X 102 cm*s™". An applied potential of 0.3 V vs. Ag/AgCl resulted in the best selectivity for glucose. The appar-
ent Michaelis-Menten constant for glucose on the strip sensor, K<, was 24.5 mM. To evaluate the analytical per-
formance of the glucose sensor strip, a correlation study was performed with the NOVA S.P. Ultra M analyzer for
30 serum samples containing 80~297 mg/dL of glucose: the correlation coefficient value was 0.983. It can be seen
that the strip sensor has satisfactory precision and accuracy.
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2.1. Ale} ‘

B d¥ol A8 glucose oxidase(GOD, EC 1.1.34, type
VII-S, 180,000 units/g, from aspergillus niger), B-D(+)
glucose, ascorbic acid(AA), uric acid(UA), acetaminophen
(APY= Sigmark(St. Louis, MO, USA)8l A|Z0]3, poly(vinyl
alcohol)(PVA, MW. 22,000)2 FlukaAHRonkonkoma, NY,
USA)9l AFS AMS-3I3L, potassium ferricyanideS Junseir}
(Tokyo, Japan)e] A|F-S A3t} chloroplatinic acid, ferric
chloride™= Yakuri*K(Tokyo, Japan)®] A|%-& AM&3lgdch 2E
H A=A AMS-Sh= carbon paste(TU-15ST), silver paste
(LS-506]y=  Asahi*H(Tokyo, Japan)2] A|&-%-, insulator paste
(CR-10) R A3HAl= (F)A-238rd T2 (Seoul, Korea)?] A|F
< 7}z A8t B ¥42 Nissui pharmaceuticallH(Tokyo,
Japan)?] &4 H2AZ AFE FY3Y FH7F 5 mE H7}
T AN, AlE EHe SdtishidogRe AlFust
o} A5 AAA = polyester(PE) TE-S AR5t T} o)2le] &
2 7 Edolv 9389 5 EFAYSFolU B %S
Tl & she AlkS ARgEIon, galo] AR o o]24
AF 18 MQ - cm)E AR}

2.2. Hx|

Strip H=-2 ®WERME screen printer(MSP 1508, P)EAAhE
ARgate] AZsiAct. HA R g B Axe ASY, AY
4 3 A 4%E %7kl 918l Nova Biomedicalte] A3}
24 71(Model Stat Profile Ultra M, Waltham, MAYS 7%
22 . Ba E AAAG wiixleE EFDAY % dis-
penser(model 100XL, USAYE ARE-3la] Aol =8kt

Chronoamperometry(CA), cyclic voltammetry(CV) 5¢] =
71318482 EG&G PARC 273A Potentiostat/Galvanostat
(Princeton, NJ, USA)lIA $=831%it}. Platinizing 2@ AR

T cell> AA ARSI, FHAFL Pt plateS AM-3IS
o, 718332 saturated calomel electrode(SCEYS AME3153
o} A28 pseudo-reference electrode®] A5 H7M= high im-
pedance input 16-chennel voltameter® A}-83}$ 3, Orion
double junction Ag/AgCl = (Model 90-20y& 7|&HZ0o
ARE3IATE. PojRl data= A/D WIS AX PO ARSI

23. Y358 g4 M3 HEt
Screen printing 3742 3@AIZ JPHr}, 3 GA 2= PEH
5 9o 947 9 NERAFH R2ATS silver pasteR T

T F 130°CelA 52 B¢ ASAATE F iA GA= F
=2 carbon pasteE AME-Ele] ZEE B 140°CoA] 15
S AsAT. 2HEAFe] A7 diameter7F 2 mm?] 9
FoE2 Az v dARE AAgo] HE insulator
pasteE ZUW 3 F 140°ColA 5% B2t AsAAT AR
strip =2 -02 V vs. SCE%IX chloroplatinic acid(3 wt%)
9} lead acetate(0.01 wt%)¥3E LA x}Ls5le] ZHEAZ)
AGAIZE Pt blacks =F319T}. Pseudo-reference electrode=
screen printing®l Ag A9 ¥HL 03 M FeCl; €94 10
£7} chloridationdtd A 25t} A28 Ag/AgCl pseudo-
reference electrode= & ©]&F2 Al £ 3 M KCl £
o 3027 A T ALgETE

Pt blacks =538 HF $oll 4% dispenserS AFE3le] o
A2 ferricyanide®} GODE ¥AEAIZ] & decicator 2FolA]
WHLE(24~26°C)} FE(50~55%)2 FRI8 16417F B9t

HE 0}{1 offt,

o

AR & AYES ST E49) mediatorS: FUE B

AA717] fiste] BAKIEZ PVAS ARE-sIAT).

HETE Ax B 2EY A1) AR 140 mM NaCl
S X FskE 50 mM phosphate buffered saline(PBS), pH
74 &4S ARSI

3. &% & nE

AFEH Pt blackSs E=FT AT WIS /MAE)
A% shte] WHolm biosensorolA daE] $-&HX kY
olfrEE (1) A=Y FHAS /ML, () L oS
YR 7] wj&oltt. £ AFoIME= screen printing 715 0]
3l carbon pasted=+2] mediatore] it H]7}E AL A
A3k7] 913 Pt blackS =F3HTH

Fig. 12 Pt blacks =a¢ A3 =FsA] g d39)
[Fe(CN)g]*ll i3t cyclic voltammogram®]t}. Pt black®.& A
7] =7 AL 10 mM [Fe(CN)g]oll tisl 7121 A7)
38t 41 WehHAThFig la): Epu=0276 V, En=0.198
V, AE;=69 mV, infi,=1.06. 18]\ Z=F3R] % A3
gl 223}, B peak’t BAEA] WUTHFig. 1b). 3 Pt
blacks =3¢ AFA [Fe(CN)6l*"oll thdt heterogencous
rate constante 1.45X 107 cm - s7'0)t}. Fig. 2= scan rate®]

a

10 -
1 °7 b
-10 .
-20 —
I i I ! T
08 0.6 0.4 0.2 0.0 -0.2
EN vs. Ag/AgCIH

Fig. 1. Cyclic voltammograms for 10 mM ferrocyanide at the pla-
tinized (a) and the unplatinized (b) carbon paste electrode: scan
rate, 60 mV/s; electrolyte, PBS (140 mM NacCl).
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Fig. 2. Cyclic voltammograms of platinized carbon paste electrode
for 10 mM ferrocyanide at different scan rate : a) 20, b) 40, c) 60, d)
80, e) 100, f) 150, g) 200, h) 300 mV/sec. Inset figure shows the
dependence of the peak current on the square root of the scan rate.

H3lo] wE [Fe(CN)sl*“4] cyclic voltammogram®)T}. scan
rate %0l 20~200 mV/secdl HHoNAM = Atsl-Sdpeak D917+
HE}A] oFkor, scan rate’t 71l wel k3t Speak A
FAE Z718ITHFig. 2A). peak AFaS scan rate®] AlFol
HlE e #d = QAUTHFig. 2B). § 4¥ AFZHH
mediator [Fe(CN)s]* 7} 432} wkgolm A 7122 wkg
Ae & F Uk AFE U3 § 2EY AT AUEE F
371 981 03 V vs. Ag/AgCl(240 mM NaCl) ZZ13}l|A
AREE %% 2 2% ip(uA) = 14.7£0.5(meant SD,
n=37)2] g HoAFH, EAAF(%)ye 3.08°.

WE .02 V vs. SCE A8 wgAIZke] wE Pt
black %o} sl 7)91% Al&=7] WIS Loprs] aiA
CVE ZALSITHFig. 3). Fig. 32 10 mM [Fe(CN)e]* 9
cyclic voltammogram®|th, =& AjZto] ZAFLE H=EH ¢
EY=E Pt black®] Yo] BolAH, H=e] FHARE wby 7
7] W&ol g3 AFL S7H dok 22y -l Vel
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Fig. 3. Cyclic voltammograms of varing period of chloroplatinic
acid deposition on the carbon paste electrode. a) 30, b) 60, ¢) 120, d)
180 sec.
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A3)E- glucose AANA AEHAE A2 Aol & IF
< vt HAe] FAFHE 257 A8l GOD 2 media-
tor7l =UE A= 11.1 mM glucoseE L E9E 484G Hoj=
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Biosensor7} ARE-El= AL AA Fgo 2 9% FAA
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Fig. 4. Current response dependence on the potential of 11.1 mM

glucose at platinized carbon paste electrode incorporating GOD
and [Fe(CN)s]*~.
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Fig. 5. Effect of pH on the sensitivity of [Fe(CN)]*/GOD immo-
bilized strip sensor.
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Fig. 6. Cyclic voltammogram of 10 mM [Fe(CN)¢]* (a), 1.14 mM
ascorbic acid (b), 1.32 mM acetaminophen (c) at the platinized
carbon paste electrode. Scan rate, 60 mV/s.

mM2] [Fe(CN)s]*, 1.32 mMe] AP, 1.14 mM2] AA°| g
cyclic voltammograme|th. AP AA 4R3lg)=&= Zbzh 038 V
3} 0.37 VolaL [Fe(CN)s]* Atsls= 0.28 voll Hlsl] B} &
& AfelA veldtt el B thdh selectivity coefficient
(S) B 2 Aoz Ao

S = Vruc = |1 x 100%

P |IgluC|

L= 11,1 mM glucose 0.3 V 273 steady-state HF
o), 1= WelE2E2 AA(L.14 mM) = UA(1.41 mM)2
0.3 VoMo HFgtoln, 243 AA9 UAY S, a2 ztzt 87
%, T1%C1th. 2 AellA] A" AASE UAY =& A4 o
A9 By Hgolnz A Fdd) HEY e B £
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Fig. 7 Pt blackS =33 AFE o)&3ld A=a Alx9]
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ek AATHL e Ao A, 222 mMIER] 2L B
7428 HaFthy = -2.7625-0.656x, 1 :-0.9989). CAS |83
o AH7] “Michaelis-Menten constant”(K,,) at< 3= W
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Fig. 7. Glucose calibration determined with [Fe(CN)¢]>/GOD
immobilized strip in PBS at 0.3 V vs Ag/AgCl.
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Fig. 8. Lineweaver-Burk plot obtained from Fig. 7.
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Fig. 9. Linear regression of the glucose strip sensor against NOVA
glucose values. The solid line is the regression line and the dotted
line is the 1 : 1 line.
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