AbstractID: 6824 Title: A semi-analytical model of biological effectiveness for treatment
planning in light ion radiotherapy

Purpose: To formulatea fag and accurat modd to predict the biological effectivenessof light ion beamsalongtheir penetration
depthsin tissue for ther applicationsin radioherapy.

Method and Materials: A simpe modelof light ion Bragg peaksis usedin conjuncton with a detailedprobabiistic model of the
sutseqentbiological processsin individualcells The physical modeltakesinto accountenergyloss its stragding, andthereduction
of primary paricles’ fluen@ due to nuclearreactons but produds of thesereactons are not followed at all. The biological model
takesinto accaunt the stochatic naure of individual particle traversas througha cell nucleus distinguishesetweentwo classeof
DNA lesonsof differert severity,andcan alsoaccount for cellularrepairsuccesprobabilities.

Results: The simple physcal modelerablesto correcty representhe Braggpeaksof protonsandlight ionsup to carbon.Deviations
from experimentaldeph-dosedistributions occurfor heavierions at higherincidentenergiesdueto the neglect of nuclearreaction
products.However,fragmentsplay only a minor role with resgect to biological effectsof ion beans. Cell suwival alongthe beam
penerationdepthfor light ions up to carbonandwith rangesn waterup to appiox. 15 cm, predictedwith the combired physical and
biological model,is in excelent agreenentwith expeimental daia.

Conclusion: This work indicatesthe potential applications of the presentbiological model in treatmentplanring in radiotherapy.
Furthe improvenentmight be expectedif a full Braggpeakmodel is incorporatedThe semiandytical natureof the preseh scheme
erables advancedcalalationsthatare necessaryfor truly biological optimization in light ion radiotheapy, including the optimization
of multiple-portintensitymodulatedradiotrerapywith ion beamsandmaximizationof conplicationfreetumorcure



