
AbstractID: 7338 Title: The development of a new radiochromic film protocol for three-
dimensional and beta dosimetry

Purpose: To developa film-specificcorrectionfactor for radiochromic fi lm (RCF)when exposedto 60Co in a parallelgeometryand to
use this techniquewith three-dimensional and beta dosimetry.

Method and Materi als: Radiochromic fi lms wereplacedin a Vi rtual WaterTM phantomat 100 SSDand exposed to 60Co radiation
usingboth paralleland orthogonal exposuretechniques.Thedoserate wasdeterminedusinganExradinA12 ionization chamberat 5
cm depth in thesamephantom.Responsecurvesweregeneratedfor eachtechniqueusinga novel film readoutprotocol employingan
i900 Microtek flatbed scannerand localized background subtraction. Severalfilm readouttechniqueswere investigatedincluding
transmissionandreflective modes. Al l fil ms were scannedsimultaneously using a film templateto ensuremillimeter alignmentfor
pre- and post-irradiation scans. A correction factor was determined to accountfor the different responseof RCF to parallel and
orthogonal exposures. This correction factor was then applied to a parallel 60Co exposureto allow comparison with an orthogonal
exposurefrom a NIST-traceable 90Sr ophthalmic applicator. Theophthalmic exposurewasconductedusinga certified technique.

Results:Thedepthdoseexposure method resultedin anaverage overresponseat depths> 1 cm of 5% and15%andwasproportional
to fil m thickness.Film-specific correction factorsweredetermined for EBT andHD-810 radiochromic films. Using thesecorrection
factors,theparallelexposure method waswithin the3.5% uncertainty of theophthalmicapplicator. An accuratefilm readoutprotocol
wasessential to obtaining precise resultsandit wasdeterminedthat thereflective black andwhite protocolwasthemostreliableand
reproducible.

Conclusion: A “manypoints” calibrationmethodwasdevelopedusinga single film exposedto 60Co in a parallel(on-edge)geometry.
This technique,along with a film-specif ic correctionfactor, allowsfor improved accuracywhenapplied to 3D andbetadosimetry.


