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Participating in the PIANOFORTE intensive 

course on particle irradiation: molecular, 

cellular and tissue effects in Caen, France 
 

The PIANOFORTE intensive course on particle irradiation effects was held from July 6th to 

July 12th, 2025, in Caen, France, at the hospital complex Centre François Baclesse. During 

the course, I had an opportunity to learn from eminent experts in the field of radiation 

protection, with topics covering the theoretical aspects of radiation’s influence from 

physical, chemical and biological point of view to novel methods of implementing this 

knowledge in clinical and research capacity.  

The lectures were held ex-cathedra and offered a comprehensive introduction to particle 

irradiation, comparing the proton and heavy ion irradiation modalities to conventional 

photon treatments. We were also introduced to targeted radionuclides therapy, mechanics 

of carcinogenesis, as well as epidemiological studies on radiation-related second primary 

cancers. One of the most interesting things I learned was Tissue Organization Field Theory 

(TOFT), that places the origin of cancer in tissue, as opposed to the Somatic Mutation 

Theory (SMT) for which cancer is a cellular-level disease, challenging the common 

explanation of origin of cancer.  

At the beginning of the course, we were split into groups, in which we combined our 

expertise in different areas of radiation protection to make a presentation about a topic 

related to the course. My group consisted of a radiation biologist, pharmacist, radiation 

oncologist and me as a physicist, and our presentation was about feasibility of proton 

treatment, as opposed to the photon treatment, from Monte Carlo simulation studies to 

clinical perspectives.  

At the end of the course, we visited CYCLHAD facility for proton irradiation, with heavy ion 

irradiation modality currently under commission. It was very interesting to see the 

ProteusONE machine for proton treatment, and the infrastructure for future heavy ion 

beams that will be available for therapeutic purposes, but also research in radiobiology and 

physics.  

The course was very well organized, and the relevant topics were covered extensively in the 

lectures presented, with the CYCLHAD visit as a highlight of the course. I would highly 

recommend it to everyone interested in radiation protection and particle irradiation. 


