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Abstract

Recently, radiation sensitive polymer gels are being used as a reliable
dosimetry method for three-dimensional (3D) verification of radiation doses
in clinical use. Some properties of gel dosimeters have made them useful in
verifying complex situations in electron therapy. The aim of this work is to
mmvestigate the capability of normoxic polymer gel for determining electron
dose distributions in presence of small heterogeneities (bone & air).
Different cylindrical phantoms containing MAGIC-type gel were used
under the slab phantoms during irradiation. MR images of irradiated gel
phantoms were obtained to determine their R2 relaxation maps. 1D and 2D
lateral dose profiles were acquired at depth of 1 and 4em for two energies 8§
and 15MeV and then compared with lateral dose profiles measured by
diode detector. In addition, 3D dose distributions at two oricntations,
transverse and axial were measured by MAGIC gel dosimeter.

Dose resolution for MRI gel images at the range of 0-10Gy was less than
1.55Gy. Mean dose difference and distance to agreement (DTA) were
%2.57 and 2.15mm respectively. The results for 8MeV electron beam under
bone heterogeneity showed a reduction in dose of approximately %50 at
depth lem. Similarly for 15MeV electron beam under bone heterogeneity
showed a reduction in dose of approximately %30 and %10 at depth 1 and
4em respectively. But for 8MeV electron beam under air heterogeneity
observed an increase in dose of approximately %350 at depth 1em. Also, for
I5MeV electron beam under air heterogeneity observed an increase in dose
of approximately %20 and %45 respectively. Our study shows, electron
beam distributions are significantly altered in the presence of tissuc
inhomogeneities such as bone and air cavities which are related to mass
stopping and mass scattering powers of heterogenecous materials. In
conclusion, the gel dosimeters specially of the normoxic polymer types due
to its properties: tissue equivalent, energy independent and 3D dose
visualization capabilitics are good detectors for obtaining 2D and 3D
electron dose distributions.

Keywords: Polymer gel dosimetry, Electron beam, Heterogencous slab
phantom, MRI, diode dosimetry, 3D dosimetry



