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Purpose: To characterizetheresponseof implantableMOSFET dosimetersto 192Ir HDR radiation.

Method and Materi als: Sicel Technologies,Inc. hasdevelopedan implantableMOSFET detectorthat is read telemetricallyby an
inductively coupledantenna. All testswereperformed in Virtual WaterTM phantoms. To test detector responseto doserates near
thosedelivered by 192Ir HDR sources,detectors wereirradiatedat four SADs by a 60Co source. Detectorresponseto 60Co relativeto
192Ir energieswastestedby alternating fractionsbetween60Co and192Ir. Theeffect of accumulated dose was testedwith detectorsat 3,
4, and 5 cm from an 192Ir source. The rotational and longitudinal angular responseswere tested by irradiatingthe dosimeters at
varying orientationsaroundthesource.

Results: Differences in detectorresponsedueto varying 60Co doserateswere not statistically measurable. The detectorsweremore
sensitive to 192Ir than 60Co energies,and demonstrated a nonlinear accumulated doseeffect. This effect wascharacterizedby three
third-order polynomials fit to datafrom detectorsplacedat threedifferentdistancesfrom thesource.Thedetectors havelit tle angular
dependenceexceptwhenthedetector is irradiatedwith thecoil andelectronics assemblyalignedbetweentheMOSFETsandincident
radiation. This orientation causesa -15.3%differencein response.

Conclusion: Dose rates between 22 and 84 cGy/min do not measurably affect detector response. The energy responseand
accumulated doseeffect have beencharacterized.The angular response of the detectorsis minimal exceptwhenthe MOSFETs are
irradiatedthroughthecoil andelectronicsassembly. This effectmaybeminimizedby establishingproperorientationin implantation
protocols. A calibration curve obtained with 192Ir would allow the dosimeterto be usedfor absolute dose measurements with 192Ir
HDR radiation.
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