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The application of two-photon excitation (TPE) for the photosensitization of singlet oxygen in
photodynamic therapy (PDT) increases the penetration depth and spatial selectivity, reducing the
photodamage of healthy tissues. The difficulty of detecting photochemical reactions in the
extremely small excitation volume of TPE presents a great barrier to the characterization of newly
developed photosensitizers tailored for TPE. The direct detection of singlet oxygen (02) by its
intrinsic phosphorescence at 1270 nm is very challenging, because of the extremely low quantum
yield of this emission (10°-107) and the low quantum efficiency of photodetectors.

Hollow-core photonic crystal fibres (HC-PCFs) are state-of-the-art optofluidic systems that have the
ability to solve these problems. The potential of HC-PCF for applications in chemical sensing and
photochemistry is beginning to be realised, including the ultra-sensitive detection of fluorescence
with attomole sensitivity [1] and sensing luminescence of singlet oxygen at 1270 nm [2]. HC-PCF is
particularly promising for the study of two-photon photosensitization since two-photon excitation
can be sustained over long path-lengths of within the fibre core [4] without transmission losses.

Single-ring anti-resonant reflection (ARR) fibre is a newly developed type of HC-PCF that significantly
reduces the complexity and guidance losses in the core compared to previous generations [4]. We
will report an investigation of the use of single-ring anti-resonant HC-PCF for the detection of two-
photon photosensitized singlet oxygen, using a well-established fluorescent probe, singlet oxygen
sensor green (SOSG) [5]. This novel approach exploits the long path-length over which TPE can be
sustained and the co-confinement of both photosensitizer and fluorescent probe along this
extended excitation path.
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