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TECHNOLOGY

FEATURES BENEFITS
Protons trigger pB nuclear fusion reactions Generation of energetic alpha particles with high LET 

(complex DNA damage)

Enhanced treatment efficacy and selectivity with the 
same proton beam

Prompt gamma-ray radiation is simultaneously 
generated through other nuclear reactions

Treatment and diagnostic capabilities at the same 
time

Proton-Boron Capture Therapy (PBCT) strongly enhances proton-therapy cancer 
treatment efficacy and selectivity by triggering nuclear fusion events inside the 
tumour through generation of energetic alpha particles. As a result, the radiation dose 
released into the tumour is increased and killing effect on cancer cells is enhanced, 
simultaneously reducing occurrence of unwanted side effects on healthy tissues.



RESULTS

ELI Beamlines is an international user facility that 
is involved in the development and operation of 
state-of-the-art laser systems, including some of 
the most powerful lasers in the world.

The National Institute for Nuclear Physics (INFN) is 
the Italian research agency dedicated to the study 
of the fundamental constituents of matter and the 
laws that govern them.

Several experiments in vitro, using human 
prostate cancer line DU145, have been carried 
out. A significant increase in cellular lethality and 
chromosome aberration complexity has been 
recorded.
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HOW DOES IT WORK?
• Injection of a standard borated solution into 

the human body.
• Body irradiation using protons (identical to 

conventional protontherapy).
• Interaction of protons with B atoms taken up 

by the tumor.
• pB nuclear reactions are triggered.
• Alpha particles are generated in the human 

body.
• Alpha particles release their energy locally 

(only in the cancer region).
• Simultaneous prompt gamma rays are 

generated and used for online monitoring of 
the treatment.


