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Purpose: The purpose of this study wasto determine if aluminum oxide (Al2O3) detectors
could be used for in-vivo dosimetery. The first specific aim of this project was to
characterizethe performance of a commerciallyavailable aluminum oxide detectorsystem
for in-vivo dosimetry. Thesecondspecific aim of this studywasto comparetheaccuracy of
the newaluminum oxidedetector to a commercially available MOSFET system in side-by-
sidepatient measurements.

Method and Materi als: The dosimeterswereevaluated for: 1) Signaldecay;2) Field size
dependence; 3) Energy dependence; 4) Angular dependence;and 5) their reusability using
the Landauer,InLight MicroStar system.In-Vivo dosimetry measurementsweretakenfor 53
patientstreatedon a Varian 21EX using(Al2O3) dosimetersand 67 patients using OneDose
Mosfets.

Results: The variation between dosimeters was evaluated and found to be ±1.6%. The
dosimetersappearedto over-respond in the first 10 minutes,however, after 10 minutesthe
chips were within 1 percent of the steady-state reading. Unlike other detectors,the Al 2O3

dosimetersshowed no field size, energy, or angular dependence. In testing the Al 2O3

reusability, it was found that the half life of the OSL material was 5.14 ± 0.01 hours.The
agreement betweenthe dosimetersandthecalculateddosesfor thein-vivo dosimetry patients
was-1.9±5.9%. The OneDose agreementbetweenmosfetandcalculated dosewasfoundto
be -1.3±8.5%.

Conclusion: Al 2O3 dosimeterscan be a convenient, inexpensive alternative to TLDs,
MOSFETS,andDiodes. Theagreementbetweencalculatedandmeasureddosesfor in-vivo
dosimetry QA is comparable to TLDs, MOSFETS, and Diodes.The dosimeters can be
quickly readandanalyzedafter 10 minutes(to allow timefor signaldecay). Thedosimeters
do not appearto havean energy,field size, angular,or sensitivi ty dependence.In addition,
underspecific conditions, thedetectors canbeerasedandre-used.


