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Heavy metal-free near infrared-to-visible photon upconversion with a thermally activated
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Near-infrared (NIR)-to-visible photon upconversion based on triplet-triplet annihilation
(TTA-UC) is desired for biological applications such as photodynamic therapy and
optogenetics. While there exist some examples of NIR-to-visible TTA-UC, these employ triplet
sensitizers containing heavy metals that are not biocompatible. In this study, we focused on a
thermally activated delayed fluorescence (TADF) molecule and designed a novel heavy metal-
free triplet sensitizer to achieve NIR-to-visible TTA-UC. We chose 2,5,8,11-tetra-tert-
butylperylene (TTBP) as the acceptor. NIR-to-blue TTA-UC emission was observed in the
donor-acceptor mixed solution.
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Fig. 1. The chemical structure of D1 Fig. 2. UC emission spectra for D1 and
TTBP in chloroform
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