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Participation in the PIANOFORTE Intensive
Course on Particle Irradiation

| had the opportunity to participate in the PIANOFORTE Intensive Course, “Particle Irradiation:
Molecular, Cellular and Tissue Effects”, held from 6 to 10 July 2026 at Centre Francgois Baclesse in Caen,
France. Organized by Prof. Siamak Haghdoost (Université de Caen Normandie) and Prof. Jacques
Balosso (CHU Grenoble), the course brought together (early career) researchers from different
disciplines and countries, creating an excellent environment for scientific exchange and
interdisciplinary learning.

Throughout the week, | attended lectures delivered by experts in radiobiology, radiation oncology,
molecular biology, nuclear medicine and epidemiology. The program covered the biological
foundations of particle therapy, including the concepts of linear energy transfer (LET) and relative
biological effectiveness (RBE), mechanisms of DNA damage and repair, tumor radioresistance,
hypoxia, normal tissue effects, and the clinical rationale for proton and carbon ion therapy. Additional
lectures introduced emerging topics such as non-coding RNAs, lipidomics, theranostics, radiation-
induced immune responses and carcinogenesis. One aspect | particularly appreciated was how the
course consistently linked fundamental biological mechanisms with their clinical implications,
highlighting the importance of integrating biology into the development and optimization of particle
therapy. In addition to the lectures, participants worked in multidisciplinary groups to prepare and
present on a topic related to particle radiation. This activity encouraged collaboration between
participants with diverse scientific backgrounds and provided an opportunity to discuss current
research challenges from multiple perspectives.

A highlight of this course was the study visit to CYCLHAD (Cyclotron for Hadron Therapy). During the
visit, we had the opportunity to learn about the cyclotron infrastructure, the production and delivery
of proton beams for research and therapy, and the ongoing developments toward carbon ion
irradiation. It was also particularly interesting to see the ProteusOne system used for proton therapy.

Overall, participating in this course was an enriching scientific and educational experience. It provided
a comprehensive overview of current developments and challenges in particle therapy and expanded
my perspective on the future directions of particle radiation research and therapy. The knowledge
gained during the course will support my PhD research on proton minibeam radiotherapy by
strengthening my understanding of the radiobiological mechanisms underlying particle irradiation.
This perspective will complement my work on treatment planning and contribute to a more
comprehensive view of the factors involved in optimizing particle therapy. Beyond the scientific
content, the course also offered valuable opportunities to connect with researchers from different
fields and backgrounds, making it a highly rewarding experience both personally and professionally.

| am grateful to the PIANOFORTE Partnership for supporting my participation in this course and for
providing the opportunity to learn from leading experts while engaging with an international
community of researchers in particle radiation.
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