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93 poly(NiPAAmM-X-Y)E @48t o|F ojf&3le pyrroled M7)5i81d wioz Z§siq
H2A/HEAE TA9) 23 3l= polymer compositeE quartz crystal microbalance o) §
et @718 84& 7HE polypyrrole composite RE2 wHEAQd o g YA,
A4 T LCST 2xolA dr1a Fsl/84 A9l 71908k n8A) 2899 B&/42
&/do] quartz crystal microbalance 49| W3} Wzlz FFEYr) olzj gt AL Az} A8
7} 3127 composite electrode AlojolA] o] 2 &9 =uEx BAED, polymer composite®) AHA
o] x4 {F2€ conformation Wil x YHF VA7 YL ¢ 4 AU wy ol
MagE A718Q A3 o8 polymer composite?] E2lH AAL WAL 5 A= §&
g A Aglo 2 A Hlo] AN A sh5sic)

ABSTRACT: To develope new type bio sensors on the basis of non-metallic electrodes, we
tried to synthesize thermo sensitive/electro conductive polymer composites using NiPAAm
copolymers, and polypyrrole by electro polymerization on the quartz crystal microbalance elec-
trode surface. Synthesized polymer composite having electroactive polypyrrole moiety showed
repeated responses which were derived from electric oxidation/reduction signal at LCST tem-
perature of thermo sensitive moiety and those responses could be detected by mass changes
on the quartz crystal microbalance. These phenomena are related to the migration of ions
from electrolyte solution to polymer composite film and relevant conformation changes at
phase transition temperature of polymer composite. Therefore this system can be applied to
very useful system of transforming the electric bio-signal to the change of physical properties
of polymer composites.

Keywords: thermo-sensitive and electro-active, bolyelectrolyte, signal response mass change,
Dolypyrrole, quartz micro balance.
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Figure 1. Schematic representation for the tempera-
ture dependant conformation changes of NiPAAm co-
polymer between complexation and decomplexation
with redoxed polypyrrole.
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Figure 2. Schmetic chemical synthesis and structure
of PNBA.
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Figure 3. Schmetic chemical synthesis and structure
of PNBL
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Figure 4. Polymerization of pyrrole in aqueous solu-
tion of 0.05w/w% poly(NiPAAm-co-BMA-co-AA)
{(90.3: 4.7 : 5 for molar ratio in feed) at constant current
density(0.02 mA/cm?, 20 mC/cm? charged consumed).
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Figure 5. Repeated mass change of PPy/poly
(NiPAAm-co-BMA-co-AA)(90.3:4.7:5)  composite
film in response to potential change(in aqueous solu-
tion of 0.1 M NaCl, sweep rate ; 20 mV/sec, at 22 C).
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Figure 6. Repeated mass change of PPy/poly
(NiPAAm-co-BMA-co-AAX90.3:4.7:5)  composite
film in response to potential change(in aqueous solu-
tion of 0.1 M NaCl, sweep rate ; 20 mV/sec, at 43 C).
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Figure 7. Repeated mass change of PPy/poly
(NiPAAm-co-BMA-co-1Ac)(90.3: 4.7 : 5) composite film
in response to potential change(in aqueous solution of
0.1 M NaClIO,, sweep rate ; 20 mV/sec, at 22 C).
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Figure 8. Repeated mass change of PPy/poly
(NiPAAm-co-BMA-co-1Ac) (90.3:4.7:5) composite film
in response to potential change(in aqueous solution of
0.1 M NaClO,, sweep rate ; 20 mV/sec, at 37 C).
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(b)
Figure 9. SEM images for the surface of PNBI on ap-

plying different electrical signals at 22°C. (a)
quenched surface after oxidation and (b) quenched
surface after reduction.
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Figure 10. SEM images for the surface of PNBI on
applying different electrical signals at LCST(37 °C). (a)
quenched surface after oxidation and (b) quenched
surface after reduction.
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