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Modern biomedical methods play a crucial role in ensuring safety at large fusion facilities like 

ITER. One of the key radiation risks involves neutron emission, reaching around 14 MeV, 

generated by fusion reactions. An additional danger comes from tritium, which emits beta particles. 

Although beta radiation has low penetration, it poses a serious threat when ingested, causing DNA 

damage and increasing risks of cancer and other diseases. 

To mitigate these risks, ITER utilizes extensive biomonitoring and biosensors to track radiation 

exposure and promptly respond to excessive doses, thereby preventing radiation-induced illnesses 

among personnel. Antioxidants, such as vitamins C and E, are also important in protecting cells, as 

they effectively reduce oxidative stress and cellular damage caused by radiation exposure [1]. 

In addition, Russia is developing pioneering regulatory standards specifically for fusion and 

hybrid reactors [2]. These guidelines aim to adapt radiation safety controls to the unique conditions 

of ITER and other future domestic installations, setting new benchmarks in fusion safety 

management.   

The work was carried out with the financial support of the State Atomic Energy Corporation 

Rosatom within the framework of State Contract No. N.4a.241.19.24.1024 dated March 20, 2024 

“Development, pilot production, testing and preparation for the supply of special equipment to 

ensure the fulfillment of Russian obligations under the ITER project in 2024." 

References 

[1]. Gao Yu, et al., Serum 8-Hydroxy-2'-Deoxyguanosine Level as a Potential Biomarker of 

Oxidative DNA Damage Induced by Ionizing Radiation in Human Peripheral Blood, Dose-

response: A Publication of International Hormesis Society, vol. 17, no. 1, p. 

1559325818820649, (2019). https://doi.org/10.1177/1559325818820649  

[2]. A.M. Kirkin, A.V. Kuryndin, R.B. Sharafutdinov, Possible Criteria for Classifying Controlled 

Fusion Installations as Nuclear Energy Facilities, Nuclear and Radiation Safety, no. 3 (109), 

pp. 5-15, (2023).  

                                                 
*)

  abstracts of this report in Russian 

mailto:support@iterrf.ru
file:///C:/Users/m.budaeva/Downloads/info@mipt.ru
https://www.fpl.gpi.ru/Zvenigorod/LII/E/ru/JA-Budaeva.pdf

