AbstractID:6739Title: In vitro validation of tempor& optimizaion effectson cell suwival for a
singlefractionof radiation

Purpose: To expaimentally validate how temporalmodification of the applied dosepatern within a single fractionof radiationtherapyaffects
cell suvival.

Method and Materials: The linear quadratic (LQ) repairtime model predcts that, for a single fraction of dos, the degee of cell kill is
dependenbnthepatternof dose appied overaperiod of irradiaton. Previou$y, we demonstatedthat: (1) maximumecell kill is achievedusinga
“triangdar” temporaldosepatem (delvering the highestdosesduring the middle of a fracion andthe lowestat the beginnirg andend, and(2)
minimum cdl kill is achievedwith a“V -shaped’patern (deliveringthe lowestdosesat the middle of a fractionandthe highestat the begnning
and end). Furthermorethe model also predcted that cells with low a/f valueswill havea largerdifferencein survival basedon the appled
pattern of dose. Two cells lineswith low a/p values(PG-3, WiDr) and onewith a high o/ value(SQ-20b)werechosa for this study.For each
cell line, onegroupof cellsin a six-well platereceved 9 Gy in atriangulardosepatten, and the samedosewasdeliveredto a secondplateusing
aV-shapedpattern. Thedelvery time for eachdosepaternwas20 min. Cell survivalwasasgssedisinga clonogenicassay.

Results Forthe SQ-20bcels, irradiationwith both dosepatems resultedin only a 4.5% relativedifferencein cell survival (p>025). Howewer,
the triande and V-shapedpaterns resulted in relative cel survival differencesof 152% and 18.6% for both the PG-3 (p<0.025)and WiDr
(p<0.01) cell lines, respectively.

Conclusion: Thesereallts verify the assertbns of the modeling studyin vitro, andimply that the temporalpatternof applieddoseis another
variable to beconsideredn treamentplanninganddelivery.



