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Purpose: To characterize the dosimetry of a previously describedcylindrical phantomfor usein 3-dimensionalintensity modulated
radiation therapy(IMRT)-based in vitro cell experiments andvalidatethephantomby comparing its performance in vitro to a standard
experimentalsetup.

Method and Materials: The phantomwasloadedwith a stack of three6-well tissue-culture plates. An IMRT plan with a single
PTV encompassingall plateswas created anddeliveredin the phantom. Calculateddoseswere compared to thosemeasuredusing
both an array of thermoluminescencedosimeters(TLDs) and fi lm placedin the phantom. In vitro validation was performed by
deliveringanarrayof dosesfrom 0–10 Gy to two humancancercell lines(A549 andSCC116)usingboth thephantomanda standard
experimentalsetup employing a single openfield. Percentageof viable cells post-irradiation(%Via) wascomparedfor both setups
usingthe diphenylamine(DPA) assay.

Results:ThepercentdifferencesbetweenTLD measurementsandcorrespondingpointsin thetreatmentplanrangedfrom -1.3%-2.9%
(p>0.05 for all cases). Averagepoint-by-point percentdosedifference (%Ddiff ) betweeneachfilm andthe correspondingcalculated
doseplane rangedfrom 1.6%-3.1%, while the%Ddiff at which 95%of thefilm pointsagreedto ≤3.0%rangedfrom 2.8%-4.1%. These
resultsshow good general agreementbetweenmeasuredand predicteddose. Comparison of the two experimentalsetupsrevealed
averagedifferencesin %Via of 1.28%and3.26% for SCC116and A549, respectively(p>0.05for all cases).

Conclusions: Goodgeneral agreement between calculatedandTLD andfilm measureddose within thephantomunderexperimental
conditions,alongwith strongagreementin cell response when usingthephantomversusa standardexperimentalsetupshowthat the
phantom is a useful, efficient, anddynamictool for 3-dimensional in vitro cell experiments.
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