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Fabrication and Response Characteristics of the Light Addressable
Potentiometric Sensor for Detecting the Penicillin Concentration
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Abstract

In this study, we developed the measuring system based on light addressable potentiometric sensor for the quantitative
analysis of penicillin that is very important element in medicine and pharmacy, clinic. It is investigated the response
characteristics by enzyme reaction with penicillinase. First, the surface pre-treatment process of the Si;N4 was established.
The coupling agent was made using self assembled monolayer method and it was confirmed the immobilization process by
AFM. Also, as the measuring system, potentiostat, signal processing part etc. was made by LabVIEW software, it was reduced
detecting time as well as simplifying the system. Fabricated device was shown excellent pH response characteristics, 57 mV/
pH in the range of pH 2~11. The response characteristics was 60 mV/decade in the range of 0.1~10 mM.

Key Words : LAPS, penicillin, coupling agent, LabVIEW

LS I

S. Caras5©] ENFET(Enzyme Field Effect Transis-
ton)2] MES =Y4E o] T, AAGEEAS] 2 £
A2 H 53 L o] 83 vh=A| Y nlo] Al ] sHke]]
3 A77 A AAR ez Bkl s gl o]
E AN dubEl SAHL A 9ol &
A0 7129 wkgof o] AHE FAEo| 7
FEH A9HslE BAA7| 2, v Wi F
Zo M2 E EAA 712 FEE A5
22 gt} o] F A Y nlo| oA FF
}x] 153§ ENFET(Enzyme Field Effect Transistor),

e o
lo
rlr r-|\1-: o _{
M A
fr o ob 18 in

HO

78 =}E 38 (Department of Electronic Engineering, Kyungpook
National University, Korea)

xobgof) sk .2} 3}817] & 8 3H(Department of Molecular Science and
Technology, Ajou University, Korea)

AA) ek ARG B EA1F 3 (Department of Electronicand Informa-
tion Engineering, Kyungil University, Korea)

sexA B 8k A 2 A 7} F 8 (School of Electronic and Electrical
Engineering, Kyungpook National University)

*Corresponding author: jsw@ee.knu.ac.kr
(Received : May 20, 2004, Accepted : July 14, 2004)

ISFET(Ion Selective Field Effect Transistor)>*, LAPS
(Light Addressable Potentiometric Sensor)*®%5-0] t)i
oo}, WE SHEA, 2 AFY, U=A 3HE T
3 Az e £018 59 AL VA Ut °o] F
LAPS+ EIS(Electrolyte Insulator Semiconductor) 7-Z&
o] MR o) F& 2SI AP HAA Aol
AHIE Z4skes MAZA, FETH Al vlsf
ZFZAo] 7ty ol An, FRA Q] FRA
o3 tekst AAE AN B e AHE A
3 9lo] urea”, glucoset, penicillin®, salmonella”5
9] ulo] @AM, WAAA Fof] o] EH L glom o
YA nAdEY 2319 FE EX Y SRS 11
2%, 1RO 2 A& 234 o|n|A] Aol o
3 A7} 2ars) s QUrpe,

azy 2] LAPSE ©]-4-3t 8}8l/ato] 2 Alx ¢
A% A g g 8st= W 22 poly(vinylchlo-
ride)®, polyacrylamide!'!", gelatin'%5-2] 72} |
A A& ARSI 9lo] AR utel] gt Fateo] s}
X 3 A7 BEREE 59 EARAE AT

ofhshe B 71T, B3 Eulike Bt Be A%

-356—



AVAY FE AES A% FANY

BAREe] 23t g4 FHE Sl A4EA
A B gAY wiel] s} oz AP
&HA] et

upebd, £ Aol M o2l g A s ¢
st A7 ]Zg SEAEE 0
& AZFSATH?, o) & 9jste] Weko] olRIaFS 7t
7 J#8l3E APTMS(aminoprophytrimethoxysilane)
9} Glutaric acidg AH8-38to] AM BH 2 ALt
obAIZF LR HES ST olH T WYL AR o
e FAY F e, E4E EH3 ZE O
o] ope] ERES T ZFOR o]FoAEE, ¥
LA gdufopA| o] Aol 3
7R, g, 7182] LAPS 54 ]*‘%‘M]’\i
T Lock-in-Amp., A/DH 7], M AX}A, display
7 59 543 sk=do] ¥-E<8 Labviews ©]8-31o]
azeolFoz FHst P LHE ] o
of HUAA e & 42 Hreidio

—®—

\%

3¢S

Electrolyte I

8 1. (a) LAPSY] 71& /M=
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Fig. 3. Schematic diagram of the detecting system.
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Fig. 4. Labview program for signal detection.
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