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WP2: Outlook
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LInking Microdosimetry to Radiobiotogy: the MKN approach
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“Inter-cell” stochastic processes - Energy deposition (d,n)
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e Fluctuations play a major
role at the level of cellular
masses / volumes.
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o MCt-MKM evaluation
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MKM approaches:

e Non-Poisson
correction

e “Saturation”
correction (used
clinically)

e SMKM e DSMKM

e MCt-MKM
(time-resolved
MC approach)

o GSM?
(generalized
stochastic
microdosimetric
model).
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“Intra-cell” stochastic processes - Cell response (GSM?)
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Repair Kinetics investigations

o First order repair: v
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DSB Repair kinetics in V79 exposed with protons
e _ 52
d(Y - 6)/dt = —C(Y - ) and Scid (SC3VA) exposed woth Carbon ions.?

= 0(t) = (1+(6/Y(0))zt)/(zt + 1) Jakob, B., et al. (2020), Scientific Reports, 10(1), 1443.
?A. Carabe-Fernandez et al., Br. J. Radiol. 84 (2011)
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Track structure information from MD spectra (?)
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Track structure information from MD spectra (?)
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The Mixed field problem in treatment simulations: LET_ vs. full spectra

plan: prostate-03, ions: H
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The Mixed field problem in treatment simulations: pre- vs. post-mixing
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Model verification: clonogenic assay & DNA Repair Kinetics
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Objectives and Milestones

2021

Jan

Feb Mar

Apr

May Jun

Jul

Aug Sep Oct

Nov Dec

2022

Jan

Feb Mar

Apr

May Jun

Jul

Aug [Sep Oct

Nov Dec

M2.1 Evaluation of the effect that a
dose-average LET-based description of
radiation quality has on treatment
planning

M2.2 Preliminary development of
GSM2 model

M2.3 Radiobiological measurements
(protons - TPTC)

M2.4 Radiobiological measurements
(carbon ions - CNAO)

M2.5 GSM2 model optimization for
including inter and intra for including
inter and intra cells stochastic
fluctuations

M2.6 RBE measurements in
combination with WP1 (protons -
TPTC)

M2.7 RBE measurements in
combination with WP1 (carbon ions -
CNAO)

M2.8 GSM2 model validation and
benchmark
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Poisson regimes in treatments

Proton treatment (pediatric H&N case)
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Non-Poisson regimes in treatments

Carbon ion treatment (pediatric H&N case)
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The Mixed field problem in treatment simulations: LET_ vs. full spectra
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Mixture model analysis to reconstruct the phase space

MD spectrum
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Model verification: In vitro “split dose” experiments
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