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Purpose: We investigateoptimal fractionationschedules for radiotherapyof cancemhich maximize suwiving fraction of nomal
tissueandtumor control probabilty (TCP). Optimal fractionaton schedutsarecomputeduponassumptn of tumorreoxygenatiorat
differert rates

Method and Materials: We corsider an optimization problemfor fractionaed radiotheapywhere the dosefractionsshouldbe
optimizedto maximizeTCP and suwival fractionof normal cells suroundirg thetumor. We assmetha atumorconssts of aerolic
cellswith normalconcentrationof oxygen andhypoxic cdls with low concentraion of oxygenwhich are resstantto radiotherapyWe
utilize atwo level population modelwhereonly live oxygenatedandhypoxiccellsare preent Cells disapgarfrom the sysemwhen
theyarekilled. It is alsoassunedthat thehypoxicfractionof tumoris oxygenatediuringthe courseof treatmentWe uss a
reaxygenationmodelwherea portion of surviving hypoxic cdls becanesoxygenatedafterirradiationwith eachdosefraction.The
cell suwvival is simulaedusingthe linearquadratioLQ) model.A minimum of the objectivefunction is foundusng a version of
guasiNewton algorithm.

Results We haveobhtained optimized doseschedukswhich arenon-uniform andreoxygenatiomatedependentDosefractiors are
increasingwith fractionnumberif the hypoxic tumorportion becomesreaxygended. Survivalfractionof normaltissuefor optimized
fractiorationschedutsis greaterby a facior of 2+3 thanthe surviving fraction of normaltissuecalculatedusinguniform dose
scheduks.

Conclusiors: Numericalresuts indicatethat optimizeddosefractionaton schedutswith variable dosefractionsizescanimprove
therapeuticratio of radotherpyfor thetumorswhich undergothe procesf reoxygenation.



