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Proton FLASH Irradiation Setup for Preclinical
Studies at HZB
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The HZB cyclotron continues to provide protons for eye tumor treatment in collaboration with the Charité —
Universitidtsmedizin Berlin after 24 years and more than 4400 patients so far. With the perspective of broad-
ening its research capabilities in the field of radiation therapy, intensive effort has been dedicated towards
proton FLASH irradiation, which requires ultra-high dose rates or beam intensities.

By combining a fast and reliable switch-off mechanism, accurate dosimetry, and a double-scattering beam
nozzle with a static 3D-printed range modulator, HZB is now able to deliver a dose rate above 150 Gy/s within
a flat circular irradiation field of 18 mm diameter and a 27 mm spread-out Bragg peak with a distal fall-off
of 1 mm in water. The reproducibility of the delivered dose meets the clinical acceptance criteria for a total
irradiation time as low as 2.5 ms.

The first experiments with this setup were used on fibroblastic and sarcoma organoids. By adapting the design
to a 35 mm lateral field and using optimal accelerator tuning to increase beam transmission, similar or even
higher dose rates are expected, satisfying thus the FLASH conditions for eye-tumor treatment with protons.

Funding Agency

Footnotes

I have read and accept the Privacy Policy Statement

Yes

Primary author: KOURKAFAS, Georgios (Helmholtz-Zentrum Berlin fiir Materialien und Energie)

Co-authors: BUNDESMANN, Jirgen (Helmholtz-Zentrum Berlin fiir Materialien und Energie); DENKER, An-
drea (Helmholtz-Zentrum Berlin fiir Materialien und Energie); DITTWALD, Alina (Helmholtz-Zentrum Berlin fir
Materialien und Energie); FANSELOW, Timo (Helmholtz-Zentrum Berlin fiir Materialien und Energie); HEUFELDER,
Jens (Charité - Universitidtsmedizin Berlin); MUEHLDOREFER, philip (Berliner Hochschule fuer Technik); WEBER,
Andreas (Charité - Universitidtsmedizin Berlin)

Presenter: KOURKAFAS, Georgios (Helmholtz-Zentrum Berlin fir Materialien und Energie)

Session Classification: Thursday Poster Session



Track Classification: MC8: Applications of Accelerators, Technology Transfer and Industrial Rela-
tions and Outreach: MC8.U01: Medical Applications



