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and experimental validation of biologically effective doses in the presence of motion

Purpose:

A beamtrackingsystemfor scannedion beamswas developedo compensaténtrafradionalmotion.A novelmethodto cdculate
biologically eff ectivedoses for chargedparicles (especilly carbonions)in the presenceof motion wasimplementedand
expeimentallyvalidaed

Method and Materials:

Thetracking systemadats pendl beampositionsaccordingto targetmotion in quasirealtime. Lateralpositionadaptatioris
performedwith thebean scannng system longitudinalrange compensatin with adedicatedenergymoduhtion systenmthatincludes
absorbemataial of adustable thicknes. To validatethe calculation of biologicaly effectivedosedistributionsin the presencef
motion,amediumtilled containemwith Chinesehamsterovary cdls wasirradiatedon a sliding table(3D biologicaldosimetry).Cell
survival wasmeasiredfor threeirradiation schemesLl. statonarytarget 2.moving targetwithouttracking,3. moving targetwith
tracking Measurectel survival was convertedto biologically effective dosesandcomparedo calculationsFurthermore,
measurerents of the stationay setupand trackingirradation under motion wereconmpareddirectly to validatethe funcionality of the
beamtrading system.

Results:

Theaveagerelativedifferexceshetweermeasiredandcalculate biologically effectivedosesD (Dcai/Dmeas1) in thetargetareawere
-5%+9%, 5%+9%and-6%+8% for the stationarymoving targetandtracking irradiation,respetively. Differencesbeween
calculationsaandmeasirementsvere comparakbe to relative variationsin biologically effective dosesof the experimentatlataof 11%
(individual measurements}-he differencebetweerstaonaryandtracking irradiation(1-Deomy Dsta) Was6%x+9%.

Conclusion:
Theperfamanceof thebean tracking sysem wassuccesfuly validatedwith 3D biologicaldosimety by cell survival measuements.
Resultsof thenovelmethodto calaulate biologcially effective dos distributionsarein goodagreementwvith measurediata.
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