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Purpose: Evaluationof theradiation characteristics and performanceof theDVS® implantable MOSFETdosimeterfor typical and
hypo-fractionatedprotocols.
Method and Materials: Thecommercially availableDVS is calibratedfor usein therangeof 150-250cGyperfractionup to 80 Gy.
Thedosimeterwasevaluatedto determineits radiation characteristics,includingresponseto energy, angular dependence,temperature,
anddoseshadowing.Dosimeterperformancewasalsovalidatedin a phantomsimulatingdifferentradiation treatmentconditions. A
high dosecalibrateddosimeter for usewith hypo-fractionatedprotocolsis introduced.Phantommeasurementswere performedto
validate this dosimeterin thedose perfraction rangeof 400-1200cGy. All phantomdata wasvalidatedusinga NIST-traceable
calibratedion chamber.
Results: TheDVS wasfound to havea verysmallenergy dependency(≤1.5%) in theCo60-18 MV range. With kV on-board
imaging, anover-responsewasonly measurable for dosesfrom kV-CBCT. Theradialangulardependencewasfoundto bewithin
1.4% and themaximumangular dependence(6%)wasobtainedfor beamstraveling throughthecoil andelectronics. A dosimeter
implantedin closeparallel alignmentwith thesagittal bodyaxis would minimizethis effect. SincetheDVS is calibratedat 37oC (for
useat bodytemperature),measurementsperformedat roomtemperaturerequirea correction factorof approximately1.033. Phantom
measurements (23oC, 37oC) resulted in values well within thespecified accuracyof 5%. Thedosimetercalibratedfor usein hypo-
fractionationapplicationsresultedin an averagevariability of -0.3%(σ=2.2%)from predicteddosein therangeof 400-1200cGyper
fraction.
Conclusions: This data suggeststhatDVS canbeused,togetherwith currentdeliveryandplanningtechniques,to optimizeradiation
treatment by measuring the dosedeliveredin thetreatmentarea. Testing showsthepotentialto use thehigh-dose calibrateddosimeter
with hypo-fractionatedradiation treatments.
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