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Quinine, an essential antimalarial medicine and key ingredient of tonic water, has a glowing
history in fluorescence spectroscopy. But can this historic compound inspire new
breakthroughs in organic light-emitting materials? Specifically, can it help us understand and
control thermally activated delayed fluorescence (TADF), a phenomenon that dramatically
enhances organic light-emitting diode (OLED) efficiency and enables new sensing
technologies?

The key to TADF is charge transfer, and quinine offers unique insights into how we can control
this process at the molecular level. Unlike traditional donor-acceptor systems that require two
different molecular components, quinine-based systems can achieve similar effects within a
single chromophore, thus simplifying design and reducing energy loss pathways.

In this seminar, | will present three interconnected research threads from my group exploring
the photophysical properties of quinine and its analogues. First, we investigate how different
counterions in quinine salts influence the formation of excimers and dimers at high
concentrations and reveal fundamental principles about molecular aggregation and emission.
Second, we examine just how 'close' molecular fragments need to be to activate through-
space charge transfer (TSCT) in quinine analogues, and how we can tune this interaction to
generate delayed emission from single-chromophore systems. Finally, we explore whether
these advantageous properties can be retained when we move beyond the quinoline scaffold
entirely, opening pathways to new emitter designs.

This single-chromophore approach offers a significant advantage: with only one ftriplet state to
manage, we can achieve better control over energy loss mechanisms, which is a critical step
toward more efficient light-emitting materials and more sensitive molecular probes.
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