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Creation of high efficiency photochrome/ fluorophore FRET system in Pickering Emulsion
(‘Nara Institute of Science and Technology)
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It is known from previous studies in our laboratory that some terarylene photochromes exhibit highly
efficient ring-opening reactions induced by halogen radicals generated by X-rays. Since this reaction can
induce the cycloreversion with of more than 3000 molecules per single stimuli, X-rays can be detected
with high sensitivity. Therefore, it is expected to be applied to X-ray sensors.! However, so far our
process suffers from a low detection contrast relying on color change and only works in solution. We
aimed here to improve X-ray sensitivity and create a molecular system in gel state to expand the scope
of applications. To do so, our X-ray sensitive photochrome has been coupled with a carefully chosen
fluorophore, to enable Forster Resonance Energy Transfer (FRET). In this study, the Pickering Emulsion
technique’ was used to prepare capsules containing Nile Red (donor) and our X-ray sensitive
photochrome (10) whose closed-form will act as the acceptor moiety necessary to the energy transfer
(Fig.1). Photochemical measurements and analysis were performed on the system. Photochromic
switching was observed with a significant decrease in the fluorescence intensity of Nile Red indicating
efficient FRET inside the capsules (Fig.2).
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Fig.1 Fluorescent switching by photochrome Fig.2 Emission intensity change after UV irradiation
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