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We synthesized a temperature-responsive polymer (poly(N-isopropylacrylamide);
PNIPAM) bearing a fluorescent perylenetetracarboxylic diimide (PTCDI) group. Dynamic and static light
scattering measurement indicated that the PTCDI-PNIPAM forms aggregates in cold water and that the
aggregate consists of ~2,000 polymer chains. The aggregation at low temperatures was concluded to be due
to the 1t -1t stacking of the PTCDI groups. The 1 -1t stacking of the PTCDI was concluded to suppress the
dissociation of PNIPAM chains in the cooling process and enhanced the hysteresis in transmittance,
diameter, and fluorescence spectrum.
Bright spots attributable to single PTCDI-PNIPAM chains were observed in confocal fluorescence microscope
images of the spin-coated samples. However, the bright spots disappeared by the addition of hot water
over the samples, possibly due to the removal from the substrate.
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Scheme 1. Synthesis scheme of PTCDI-PNIPAM.
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Figure 1. Concentration dependence of

hydrodynamic diameter D, for PTCDI-PNIPAM
aqueous solutions.
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Figure 2. Absorption spectra of PTCDI-PNIPAM
aqueous and THF solutions.
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Figure 3. Temperature dependence of
Transmittance for PTCDI-PNIPAM aqueous
solutions.
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Figure 4. Temperature dependence of
hydrodynamic diameter Dy for

PTCDI-PNIPAM aqueous solutions.
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Figure 5. Fluorescence spectra of
PTCDI-PNIPAM aqueous solution (0.1 mg
mL™") during heating.

Figure 6. Typical fluorescence image of
PTCDI-PNIPAM spin-coated on a cover
glass (10 pmx10pm).

5. FERIFEERLHE
(Fa#EE] GF 21
(D TPhotophysical and temperature-responsive
properties of  poly(N-isopropylacrylamide)
bearing a perylenediimide group | Shinjiro
Machida, Yuma Uchihashi, Noriaki Ikeda, The
Third KIT International Workshop on Advanced
Polymer Materials and Fiber Science. -3 27 4£
2 H24 H, S TEMHER Y (5THD)
QIR VLV PAINERETLRIWN-A YT
2T 7 YT I RO LT
IEESE 2T WIRBEE, ITHE _/F, #hH
FHE, % 63 [MlE D FHRFRRE. P 26
F5H0 28 A, AHREEZ®ES GER)

6. WFZERHAE

(1) Wrgefks
WIH 2 —H% (MACHIDA Shinjiro)
TS T oSk R « TERarsest -
W=

etk s 29862316



