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The photodynamic therapy (PDT) is a non-invasive treatment of cancers based on photodynamic
reactions involving Reactive Oxygen Species (ROS).

Appropriate dye molecules denoted photosensitizers are able to generate singlet oxygen (cytotoxic
species) for PDT applications, should present several properties to kill tumour cells; low toxicity,
selective accumulation on cancer cells, high absorption in the Visible/near-IR region to have the
maximum light absorbed in the skin, and efficient intersystem crossing (ISC) to obtain high singlet
oxygen quantum yield.

In order to perform this photomedical technique, it would be suitable to use a mesoporous silica core-
shell of several nanometers size as drug carrier of photosensitizer. Mesoporous silica core-shell
nanoparticles are selected due to their low-toxicity, tuneable size and a surface which is easily
functionalized. In this sense different photosensitizers are grafted on the external surface of the
nanoparticle. The silica nanoparticles were synthesized by so-gel process in order to control the
particles size (around 30 nm), shape (spherical) and porosity.

Different photosensitizers are selected to be grafted at the external surface of the shell of silica NP:
commercial Rose Bengal and new halogenated Boron DiPyrromethene (BODIPY) because of their
strong VIS/NIR absorption bands and the high intersystem crossing (ISC) efficiency which shows high
singlet oxygen production.
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Figures. (left) Silica Nanoparticle Core-Shell TEM image and (right) the schematic representation of
BODIPY grafted on nanoparticle shell.
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