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Abstract
Photodynamic therapy is a technique for the treatment of cancers and other diseases, such as age-related macular degeneration or bacterial infections requiring the use of an efficient oxygen photosensitizer. The activation of such photosensitizers by two-photon excitation offers several advantages, including an increased penetration depth of the excitation beam in tissues thanks to the use of near infrared wavelengths and an intrinsic three-dimensional resolution allowing for better spatial control of singlet generation.
We have developed different strategies to obtain efficient photosensitizers for combined two-photon photodynamic therapy and fluorescence imaging:
- non-porphyrinic quadrupolar two-photon absorbers have been designed to exhibit photosensitizing properties. They have then been covalently grafted on a phosphorous-based dendrimeric scaffold, and the resulting dendrimers have been decorated with water-solubilizing oligoethyleneglycol chains or mannose groups to target lectins overexpressed by cancer cells.1
- Biocompatible fluorenylporphyrin- and fluorenylphthalocyanine-based architectures bearing water-solubilizing groups have been synthesized, exhibiting maintained singlet oxygen quantum yields as well as enhanced fluorescence quantum yields and two-photon absorption cross sections in comparison with reference tetraphenylporphyrins.2,3 Alternatively, the encapsulation of their simpler hydrophobic analogues in biocompatible polymeric nanoparticles also gave promising results.4
- Multifunctional periodic mesoporous organosilica nanoparticles (PMO NPs) integrating two silylated chromophores in their three-dimensional matrix to maximize non-radiative energy transfer from a two-photon absorbing quadrupolar donor to a porphyrinic acceptor exhibit substantial two-photon absorption properties and targeting capability for two-photon photodynamic therapy and imaging.5,6
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