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CCB Krakow proton center

Structure and relevant data/equipment
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e Access to proton beams in Gantry rooms for experiments
 Anonymized patient data for TP studies and protocol development
* Radiobiology labs equipped to perform in vitro experiments (from 2023)
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Translational research at CCB proton center

Physics, radiation biology, and oncology to improve clinical protocols

Computations Radiobiology &
and modelling Experiments

< h

Biologically weighted
treatment planning
(LET and other quantities)

Quality assurance Detectors for range monitoring
and therapy adaptation
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% The IiClab health pole

3 research teams and 1 Bio Exp platform Scientific Challenges :
IJClab Heath Pole Propose new instrumental, methodological and
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18 researches understanding of living organisms and enhance the
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Irradiation facilities

Alto beamline
CCB IFJ PAN H Health Pole of IJC Lab

* Clinical proton beams 70-230  From 2025 different ion beams
MeV/u at energy ranges relevant for
radiobiology and detector
e Scanned proton pencil beams characterization
operated at therapeutic, low and
FLASH beam rates » Passive scattering and a variety

of beam rates including FLASH
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Monte Carlo simulation methods

Alto beamline
CCB IFJ PAN H o Loh

* Clinical beam model and  Modeling and characterization
clinical/DICOM data interface of Bio-ALTO facility beamline
with GATE and GPU/FRED MC
codes

Scientific committee of GATE/Geant4 collaboration
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Detector characterization and calibration

Alto beamline
CCB IFJ PAN H o Lo

 TimePix / microdosimetry  Microdosimeter /collab. CSIC
e Passive detectors « Diamond detector /collab.
Grenoble

* Grounding nanodosimetry lab
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Inconsistency of clinical trials
Comparing proton vs carbon ion therapy
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Contents lists available at ScienceDirect
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Radiotherapy and Oncology

journal homepage: www.thegreenjournal.com

Original Article

Freedom of biochemical progression

Results of a prospective randomized trial on long-term effectiveness () o< 0.0014
of protons and carbon ions in prostate cancer: LEM I and o/ = 2 Gy featy
overestimates the RBE R ; :
Time [years)
Tanja Eichkorn *®“%*, Christian P. Karger ™, Stephan Brons °, Stefan Alexander Koerber >, Number at risk: n (%)
Thomas Mielke *¢, Thomas Haberer "¢, Juergen Debus *”~%<!, Klaus Herfarth *><* s 46 (100) 45 (9
o Strata —+ Protons ~+— Candon i

2 Department of Radiation Oncology, Heidelberg University Hospital, Germany; ® National Center for Radiation Oncology (NCRO), Heidelberg Institute for Radiation Oncology (HIRO); » 45 (100) 43 (9 B e " e
¢ National Center for Tumor Diseases (NCT), Heidelberg; ¢ Clinical Cooperation Unit Radiation Oncology (E050), German Cancer Research Center (DKFZ), Heidelberg; ¢ Heidelberg Ion ) ‘ ey | )
Beam Therapy Center (HIT), Heidelberg; fGerman Cancer Consortium (DKTK), Partner Site Heidelberg, German Cancer Research Center (DKFZ); and & Dept. of Medical Physics in o 1 Ly T B
Radiation Oncology, German Cancer Research Center, Heidelberg, Germany . - ) Bed s = e

s

-

@

$

O

p=0.86

}nmc [years)
Number at risk: n (%)

46 (100) 46 (100) 46 (100) 45 (98) 45 (98) 45(98) 44 (96) 43 (93) 40(87) 12 (26)
45 (100) 44 (98) 43 (96) 41(91) 41(91) 41(91) 40(89) 40(89) 40(89) 12 (27)

’cﬂc%@ antoni.rucinski@ifj.edu.pl J | ‘ | Teve fears

Strata



mailto:antoni.rucinski@ifj.edu.pl

Dose becomes inadequate at microscopic levels

The hypothesis: Similar clustering leads to similar biological effect
Cell/DNA damage: Micro/nano-scopic concepts

Local ionization cluster size on the
nanometer scale is the starting
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 Radiation damage iIs a stochastic quantity on the micro- and nanoscopic
level, there fore the modeling solution must use micro- and/or nanodosimetric
distributions rather than average quantities (LET, absorbed dose).
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Biology weighted treatment planning beyond RBE-LET

Objectives: Detectors, biology, and modeling in micro and nano scales

Long-term objectives !!!

* Applying microscale TimePix detectors for LET-RBE characterization in proton and
ion beams (CCB IFJ PAN, |JCLab)

 Development of nanoscale detectors for characterization of ionization detail and
cluster dose in nanoscale for proton and ion beam therapy (CCB IFJ PAN)

 Development of new radiobiology assays for quantification of simple and complex
DNA double-strand breaks in proton, ion, and FLASH beams (CCB IFJ PAN, |JCLab)

 Development of condensed history and track structure Monte Carlo simulation
methods (IJCLab, CCB IFJ PAN)

e Experimental validation of detectors, radiobiological assays, nanoparticle effects,
and simulation methods in proton (CCB), ion (lJCLab), and FLASH (CCB) beams.
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Summary

* Both facilities show synergetic and complementary expertise and infrastructure

e |rradiation facilities

e Monte Carlo simulation methods

e Detectors

* We request 2k€ per facility per year (8k€ in total for 2 years) for traveling
required to detailed specific research goals

 CCB IFJ PAN team: A. Rucinski, J. Gajewski, P. Bilski, R. Kopec
e |JC Lab Health Pole: M.-A. Verdier, Q. Mouchard, A. Leite, P. Laniece
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