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Fabrication of Lipid Sensor Utilizing Photosensitive
Water Soluble Polymer

Lee Soon Park, Gi Hyeon Kim, and Byung Ki Sohn
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SisN, ttete] 28 H pH-ISFETY AlolE H39| 90 lipase A4 14355t FET(field effect transistor) 3
AA(lipid) AME Ax3Gct. a4 Pt P4 2F2E £44 1EAY polyvinyl alcohol(PVA) ol 7
#4719 1-methyl-4-(formylstyryl) pyridinium methosulfate(SbQ)E 2 g A7l PVA-ShQE AHE-3 T PVA-SbQ
449 (SbQ 1mole%, 10 wt%) 200 uL, bovine serum albumin (BSA) 7.5 mg, lipase 10 mg2 2 74 ¥ fﬂ‘é}‘ﬂi $
A3 AL A ZH(photolithographic) 49 A 2A e Huto] AL A AZ A7k 458, spin coater?] 3 A
5,000~6,000 rpm, UV =327t 20~30%, FF5 @4 A7 30~402 2 ebkh o84 74 A3 *M‘
triaceting A AIRZ 3FEL W 10~100 mMe F5 HYAM FHAe #AHE el

Abstract

A FET(field effect transistor) type lipid sensor was fabricated by immobilizing lipase enzyme on the gate
of pH-ISFET(Si0,/SisN,). A water soluble polymer, polyvinyl alcohol(PVA) was modified with 1-methyl-4-(formyl-
styryl) pyridinium methosuifate(SbQ) to give a photosensitive membrane(PVA-SbQ) in which lipase was immobili-
zed. The optimum photolithographic conditions were 3 spin coating speed 5, 000~6,000 rpm. UV exposure time
20~30 seconds, developing time in water 30~40 seconds, and vacuum drying time 45 min. at room temperature
with the suspension containing PVA-SbQ aqueous solution(SbQ 1mol%, 10 wt%) 200 uL, bovine serum albumin
(BSA) 7.5 mg, and lipase 10 mg. The lipid sensor showed good linear calibration curve in the range of 10~100
mM triacetin as a lipid sample.
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7% 237191 1-methyl-4-(formylstyryl) pyridinium me-
thosulfate®] §4Jll 229) terephthaldehyde, y-picoline,
dimethyl sulfate= 2}2t A) 2k (Aldrich Chemical Co. )
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hydrolyzed, MW=77,000~79,000)& A}&3tgch.
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Scheme 1. Stilbazolium(SbQ) #BFAH7E Ze
PVA-SbQYl ¥4 R # spankg

Scheme 1. Preparation and photocrosslinking of PVA
modified with stilbazolium(SbQ) group,
PVA-SbQ.
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Fig. 1. Effect of spin coating speed on the film thick-
ness of the PVA-SbQ solution(Ml) and
BSA/lipase/PVA-SbQ solution([]).
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#gae Az Fb Q¥ Aoz AAH
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Fig. 2. Cross-sectional views of the lipid sensor fab-
rication process using PVA-SbQ photosensi-
tive polymer.
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o] &4 1L% 0.137M NaCl, 0.0027M KCI, 0.008M
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AFE A Ak, Ao ¢ FF¢ triacetine] 2| d
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gt 2 dYgdAe 89 Sa4ol FL tria-
ceting MHAst] A WM 54& 2AEHH.
Triacetin 50 mMol| & &9 He Fig.4o) e
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Fig. 3. Microscopic photograph of BSA/lipase immo-
bilized PVA-SbQ membrane.
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Scheme 2. Reaction of lipid sensor with triacetin
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Fig. 5. Calibration curve of lipid triacetin sensor.

OUTPUT VOLTAGE(mV)

v, & B

pH-ISFET uhet A 7ko] Ao} E(Si0x/SiN,) F91 $iel
A A (lipid) 28 &4 lipase® LASA L AL
FAste] FETH A2 AME Azs . ZAL 84
2dze 734 £44 TEAQ PVA-SHQE AR
stgon, A4 4 2A4S YA, PVA-
ShQ 8 H(SHQ 1 mol%, E5 10 wt%) AA| ¢ o
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