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Purpose: To experimentally validate how temporalmodification of theapplied dosepattern within a single fractionof radiationtherapyaffects
cell survival.

Method and Materia ls: The linear quadratic (LQ) repair-time model predicts that, for a single fraction of dose, the degree of cell kill is
dependenton thepatternof dose applied overa period of irradiation. Previously, we demonstratedthat:(1) maximumcell kil l is achievedusinga
“triangular” temporaldosepattern (delivering thehighestdosesduringthemiddle of a fraction andthelowestat thebeginning andend), and(2)
minimum cell kill is achievedwith a “V -shaped”pattern (deliveringthelowestdosesat themiddle of a fractionandthehighestat thebeginning
and end). Furthermore,the model alsopredicted that cells with low α/β valueswill havea larger differencein survival basedon the applied
patternof dose.Two cells lineswith low α/β values(PC-3, WiDr) and onewith a high α/β value(SQ-20b)werechosen for this study.For each
cell line, onegroupof cells in a six-well platereceived9 Gy in a triangulardosepattern, and thesamedosewasdeliveredto a secondplateusing
a V-shapedpattern. Thedelivery time for eachdosepatternwas20 min. Cell survivalwasassessedusinga clonogenicassay.

Results: For theSQ-20bcells, irradiationwith bothdosepatterns resulted in only a 4.5% relativedifferencein cell survival (p>0.25). However,
the triangle and V-shapedpatterns resulted in relative cell survival differencesof 15.2% and 18.6% for both the PC-3 (p<0.025)and WiDr
(p<0.01) cell lines,respectively.

Conclusion: Theseresults verify the assertionsof the modeling study in vitro, andimply that the temporalpatternof applieddoseis another
variable to beconsideredin treatmentplanninganddelivery.


