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Development of Circular Polarized-Polymer Film by Anisotropic Molecular Gelation
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The new polymer film that has a chiroptical (circular dichroism and circular
polarized luminescence) property was developed by using self-assembled chiral nanostructure. These films
exhibit interesting chiroptical properties that can be easily alternated between positive and negative
values by thermal treatment. This phenomenon is based on the self-assembly behavior of glutamic acid
derivatives.

Moreover, we describe a detail mechanism of the changing chiroptical property by spectroscopic
measurement and transmission electron microscopy. To the best of our knowledge, this is the first report
of chiral orientation control in the self—assemgly of small molecules in a solid polymer matrix. We
believe that this method has the potential for producing novel and interesting chiroptical materials.
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Fig. 1 Chemical structure of L-glutamide lipid
derived fluorescent dyes.
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Fig. 2 (a) TEM image of g.-Pyr gel (0.5 mM) in
toluene. (b) UV-vis, (c) fluorescence and (d) CD
spectra of gL-Pyr (0.5 mM) in toluene at 10 °C
(blue line) and 60 °C (red line).
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Fig. 3 (a) Photo image of gL-Pyr-incorporated
EVA film. Thermal treatment temperature
dependent spectral changes of the gL-Pyr-
incorporated EVA film. (b) CD and CPL spectra,
and (b) UV-vis and fluorescence spectra. Blue
line: film without thermal treatment; green line:
with thermal treatment at 110 °C; and red line:
with thermal treatment at 150 °C. Measurement
temperature is 25 °C. Excitation wavelength =
350 nm.
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Fig. 4 Plots of the thermal treatment temperature
dependent CD intensity change of gL-Pyr-
incorporated EVA films at 355 nm.
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Fig. 5 Thermal treatment temperature dependent
spectral changes of the go-Pyr-incorporated EVA
film. (b) CD and CPL spectra, and (b) UV-vis and
fluorescence spectra. Blue line: film without
thermal treatment; green line: with thermal
treatment at 110 °C; and red line: with thermal
treatment at 150 °C. Measurement temperature is
25 °C. Excitation wavelength = 350 nm.
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Fig. 6 TEM images of gL-Pyr-incorporated EVA
films (a) without thermal treatment, and (b) with
thermal treatment at 150 °C.
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Fig. 7 Thermal treatment temperature dependent
CD and CPL spectral changes of the
gL-Pyr2-incorporated EVA film. Blue line: film
without thermal treatment; green line: with
thermal treatment at 120 °C; and red line: with
thermal treatment at 150 °C. Measurement
temperature is 25 °C. Excitation wavelength =
350 nm.
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