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Abstract: It is a great challenge to develop organic room-temperature phosphorescence (RTP) due to
inhibition of the intersystem crossing and unstable triplet excitons. In order to solve these issues, our
group focused on the development of high performance (long lifetimes, high quantum yields, and
tunable colors) RTP materials based on the “host-guest doping method”. First, a new strategy for the
development of RTP materials with high quantum vyield and long lifetime was established. The
phosphorescence mechanisms were investigated and multi-stimulus responsive persistent
phosphorescence was realized. Second, fused ring small molecules and polymers with through-space
conjugation properties were developed to tune the triplet energy levels. Near IR phosphorescence was
realized for high resolution bioimaging. Finally, RTP materials with highly active triplet excitons were also
attempted to be used as photosensitizers for photoreactions, such as photodynamic therapy and
photopolymerization.
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