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Nanocompozites for X-ray Photonynamic Therapy of Deep Tumor Tissues

Photodynamic therapy (PDT) which is limited to the shallow tissue penetration (< 1 cm) of 
visible light. Since the PDT process can be initiated in deep tissues by X-ray irradiation 

(X-ray induced PDT, or XPDT), it has a great potential to treat tumors in internal organs. The 
presentation discusses the principles of photodynamic therapy (PDT), the main focus being on 
various nanoparticles used with or without photosensitizers, which allow the conversion of X-ray 
irradiation into UV-visible light. Much attention is given to the synthesis of nanoparticles and 
analysis of their characteristics such as size and spectral features. The developed microwave 
synthesis of X-ray nanophosphors based on BaGdF5 doped with rare-earth ions made it possible 
to obtain nanoparticles 3-17 nm in size with a significant decrease (at least an order of magnitude) 
in the synthesis time compared to the traditional solvothermal method. Using cytotoxicity testing 
and the flow cytometry cellular ROS assay, we demonstrated that the both nanoformulations 
were generally non-toxic at the tested concentration within one cell-cycle, while on biochemical 
level caused fast (within one hour) induction of nuclear and mitochondrial ROS. This research 
was funded by Russian Science Foundation grant number 19-15-00305.
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