Polymer (Korea) Vol. 26, No. 5, pp 634~643 (2002)

Felolu= LB BEE o148 ey 2
BEAR 22 S5l BE A7

oAgT  ET - ARET - HAS
Azeieta gatoiel sher ekt feldsha B vt she)
(2002 4€ 229 A<, 20029 9€ 11 =)

Studies on the Patter ning of Polyimide LB Film
and Its Application for Bioelectronic Device

Se Young Oh*, Joon Kyu Park, Chan Moon Chung”, and Jeong Woo Choi

Department of Chemical Engineering, Sogang University, Seoul 121-742, Korea
*Department of Chemistry, Yonsei University, Wonju, Kangwon-do 220-710, Korea
fe-mail : syoh@sogang.ac.kr
(Received April 22, 2002; accepted September 11, 2002)

S ofF: 18} FAFE WAl sulfonyloxyimide moietyS 7FA3L 1 polyamic acid B2

LB 7112 ol&3te] Ax3 vt 200 TollM 147 &2k dAlgel ojs) 234 Z2olv]= LB

e Qi) Polyamic acid¥ THF—pyridine &&1E 71X 1 FF ol 98] At e
g9} 1EAE 44RA FT-IR, 'H-NMRS] #3434 Z4<S B3 4% - A4S 519
. UV hthography o“ﬂtj: AMgsRe] F 71 $loll AlxE g Zlolv|= LB FE 9 vlo]lag

ofglo] sd& AxsIAtt. F4E vlolaR o] RS wel F A9 A EY URloR o
4 cytochrome ¢ WHEAF B A 3FAI T XV]ZEJE] cytochrome ¢ ©HEAF 2] 22 - x“]
3}8kd 542 cyclic voltammetry$t AFMS 8 A8 0w BEAA LA &8 754
dsiA = AESIT

ABSTRACT : Ultrathin film of polyamic acid having benzene and sulfonyloxyimide moieties was
prepared using the Langmuir—Blodgett (LB) technique, and then photosensitive polyimide LB
film was obtained by the thermal treatment of precursor polyamic acid multilayers at
200 C for 1 hr. The polyamic acid was synthesized by condensation polymerization under
THF and pyridine cosolvent. All monomers and polymers were identified through elemental
analysis, FT—IR and '"H-NMR spectroscopic measurements. The microarray patterning of
photosensitive polyimide LB film on a gold substrate was generated with a deep UV litho—
graphy technique. The well—characterized monolayer of cytochrome ¢ was immobilized on
the microarray patterns using two different self—assembly processes. Physical and elec—
trochemical properties of the self—assembled cytochrome ¢ monolayer were investigated
based on cyclic voltammetry and atomic force microscopy (AFM). Also, its application in

bioelectronic device was examined.

Keywords : photosensitive polyimide LB film, micro array pattern, cytochrome c, self-assembly, elec-
trochemical property.
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Scheme 1. Synthetic routes of (a) DHBTA and (b)
NDSC monomers.
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Scheme 2. Synthesis of polyamic acid.
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Figure 1. Immobilization procedure of cytochrome
c on a patterned gold substrate.
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Scheme 3. Self—assembly processes of cytochrome c.
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Figure 2. FT—IR spectra of (a) DHBTA, (b) NDSC,
and (c) polyamic acid.
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Figure 5. FT—IR spectra of (a) polyamic acid alkyl
amine salt and (b) polyimide LB film.
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Figure 6. UV Visible spectra of polyimide LB films
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Figure 9. Positive tone images of polyimide LB
films having (a) 7 layers and (b) 15 layers; (Left)
X 50 and (Right) x400.
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Figure 10. Cyclic voltammograms of cytochrome c
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Figure 12. AFM images of cytochrome ¢ immobilized
with (a) carboxylic acid alkanethiolate and (b) mixed
alkanethiolate monolayer.
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