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Photodynamic therapy (PDT) is a minimally invasive potential therapeutic intervention for cancer, 

which has become a subject of interest in recent decades. PDT involves three components: light, 

oxygen, and a photosensitizer. When irradiated with light of a suitable wavelength, a photosensitizer 

absorbs the energy and generates reactive oxygenated species (ROS) or singlet oxygen (SO), 

responsible for the cell-killing and therapeutic effects. PDT, however, is ineffective for tumors 

located deep under the skin due to the short penetration depth in tissues of the visible light required 

by conventional photosensitizers. A potential solution to remove this drawback is the use of 

nanoscintillators. Upon x-rays excitation, the light generated by the nanoscintillators activates the 

photosensitizers through energy transfer to produce SO [1]. X-ray-activated PDT(X-PDT) therefore 

combines radio- and photo-dynamic therapies for a more efficient tumor destruction. 

We present the results on hybrid fluorescent nanotubes working as X-PDT agents. An ionic self-

assembly strategy is used to functionalize the surface of inorganic chrysotile scintillating nanotubes 

( Mg3Si2O5(OH)4 ) with efficient SO-sensitizer dyes, whose properties are preserved from the in 

vitro to the in vivo condition [2]. The occurrence of energy transfer from the chrysotile to different 

photosensitizers (Bengal Rose, Erythrosine B and porphyrin TPPS4) has been verified, together 

with the subsequent production of 1O2 under X-ray excitation. Finally, in vitro experiments are 

reported to verify the low cytotoxicity associated with the presence of functionalized nanotubes in 

the cellular environment. Therefore, chrysotile nanotubes can be considered as promising materials 

to be used as nanoscintillator for X-PDT. 
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