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Luminescent materials have been paid numerous attentions because they are key
materials for organic electronics, sensors, biomedical applications, and so on. In
typical luminescent materials, aggregation-induced quenching is a critical problem in
solid state although they show the strong emission in solution state. Thus, it is
strongly required to develop novel luminescent materials that can realize the strong
fluorescence even in solid state.

In this work, novel luminescent core-shell nanoparticles (NPs) with cross-linked
aggregation-induced emission (AIE) cores have been developed by a facile one-pot
method based on self-assembly of an amphiphilic block copolymer. An AIE structure
has an opposite fluorescent behavior as typical luminescent materials; that is, an AIE
structure exhibit the fluorescence in an aggregated state. Core-shell NPs with an
immobilized cross-linked AIE cores can give the fluorescence behavior independent of
molecular state because of the cross-linked and aggregated AIE core. The obtained NPs
with cross-linked tetraphenylethylene (TPE)-based AIE cores, NP(Th/TPE) and
NP(Th/TPE/BTz), exhibited good fluorescent behaviors both in solution (THF,
chloroform, toluene, methanol, etc) and thin film state. Even in good solvents for
TPE-based AIE structure (e.g., THF, chloroform), the fluorescence was clearly observed
in NP(Th/TPE) and NP(Th/TPE/BTz), which indicated the formation of cross-linked
TPE-based AIE cores as expected. Furthermore, the color tuning was achieved by
adjusting cross-linked TPE-based AIE core structure. Consequently, the obtained
results demonstrated that the immobilization of AIE structure into NPs could be a
promising method to realize high-performance luminescent materials.
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