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Abstract Color-tunable luminescent supramolecular hydrogel with white-light emission is widely applied in the fields of
light-emitting materials and fluorescence sensors due to their good physicochemical and biochemical properties. Using
[S-cyclodextrin, a class of cyclic oligosaccharide with seven D-glucose units linked by a-1,4-glucose bonds, and laponite as
staring materials, we herein developed a photo-luminescent supramolecular hydrogel from laponite and pseudorotaxane that
was constructed by the threading of ethylenediamine-modified S-cyclodextrins onto the poly(propylene glycol) bis(2-amiono-
propylether) (PPG-NH,) chain. The supramolecular hydrogel properties thus obtained were characterized by rheological ex-
periments, zeta potential measurements and scanning electron microscopy (SEM). The results showed that the supramolecu-
lar hydrogel possessed satisfactory mechanical properties, negative charges and porous three-dimensional structure. Then,
thioflavin T (ThT) and 4-(4-dimethylaminostyryl)-1-methylpyridinium (DASPI), two typical distorted intramolecular charge
transfer (TICT) molecules with dramatically increased fluorescence when the molecules are in confined region, were selected
as model substrates. Generally, ThT and DASPI had almost no fluorescent emission at an excitation wavelength of 412 nm.
By comparing the normalized fluorescence emission spectrum of ThT and the UV-visible absorption spectrum of DASPI, we
found that the UV-Vis absorption band of DASPI showed a good overlap with the fluorescence emission band of ThT. There-
fore, the fluorescence resonance energy transfer (FRET) process would occur between ThT and DASPI in the lapo-
nite/pseudorotaxane supermolecular hydrogel phase, where ThT acted as an energy donor and DASPI acted as an energy
receptor. Then the fluorescence behavior of ThT/DASPI pairs in the supramolecular hydrogel phase was investigated. The
results showed, after two TICT dyes, ThT and DASPI, were introduced in the hydrogel, the efficient FRET between ThT and
DASPI led to the different emission colors including white light through adjusting the ratios of dyes. The convenient prepara-
tion and tunable luminescent behaviors of this supramolecular hydrogel will open a new practical path for water-based func-
tional soft materials.
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Scheme 1  The schematic illustration of the supramolecular hydrogel
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Figure 1 (a) Pictures of supramolecular hydrogel (Laponite/PPR=
2.4/0.097 wt%); (b) Frequency (w) sweep tests of supramolecular hydro-
gel at @=0.01~100 rad/s, strain (y)=1% at 25 C; (c) Strain sweep tests
of supramolecular hydrogel at y=0.01%~100%, ©=6.28 radss'; (d)
Continuous step strain tests of supramolecular hydrogels at y=0.1% and
100%
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Figure 2 (a) Zate potential of Laponite/PPR=2.4/0.097 wt% in aque-
ous solution; (b) SEM images of supramolecular hydrogel
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Figure 3 (a) Normalized fluorescence emission spectrum of ThT in the
gel state and UV absorption spectrum of DASPI in solution state; (b)
emission spectrum of ThT and DASPI in solution
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Figure 4 (a) Fluorescence emission spectra of hydrogel with ThT and
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changes based on the fluorescence emission spectra. (¢) Photos of hydro-
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