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 CCB IFJ PAN Krakow proton therapy center
 ProTheRaMon platform for PET range monitoring simulations
e Sensitivity simulations

e Simulations of patient treatments

* First experiment

e Literature
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Translational research at CCB proton center

Physics, radiation biology, and oncology to improve clinical protocols

Computations
and modelling

Biologically and LET weighted Quality assurance Detectors for range monitoring
treatment planning for therapy adaptation
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ProTheRaMon framework

PET activity production and reconstruction simulations

o Stage 1: Data pre-processing,
o Stage 2: GATE Monte Carlo simulation of 3+ emitting isotope production,
o Stage 3: Activity map modeling,
e Stage 4: GATE Monte Carlo simulation of B+ emission and PET acquisition, & [AJF
o Stage 5: CASTOR image reconstruction. g, '
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3+ production with proton beams
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Table 1. Isotopes scored in the form of

production maps.

isotope half-time [s]
150 122.2
40 70.6
N 597.9
e 1223.4
¢ 19.2
Op 149.9
B 458.2

o PLP
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J-PET for range monitoring in PT

J-PET operation principle Sensitivity Range estimation
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Range shift detection In patients

Patient simulation studies with J-PET 94 patients x 27 scenarios
(24 shifts + 2 CT cal. + reference)

Activity BEV — Range " Range diff. In-room PET imaging protocol

In-beam PET imaging protocol
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From the J-PET ring to the J-PET head
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From the J-PET ring to the J-PET head
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J-PET for range monitoring in PT

Experimental validation with proton beams at CCB
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OBP setup
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The first J-PET image acquired with protons
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The first J-PET image acquired with protons
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The first J-PET image acquired with protons
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- Proton nozzle
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Activity vs. dose range I
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Summary

e ProTheRaMon: The simulation framework based on FRED, GATE, and CASTOR
for predicting PET activity production and emission for any PET system

* Patient simulation studies show relationship between activity and dose range for
~100 patients

 From the J-PET ring to the J-PET heads

* First experimental results demonstrate feasibility of the J-PET to acquire PET
signal in the off-line mode and monitor range of proton SOBP fields

* Simulations and experiments with J-PET suggest feasibility of the clinical
application

* Next steps: On-line acquisition of the PET signal and clinical translation.
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