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Introduction

During the past two decades, individual voxel phantoms and radiation transport calculations were applied for the calibration of ix
vivo gamma spectrometers that, which are used to assess the radionuclide content in patients' organs and tissues. According to this

approach, the counting rate of gamma spectrometers is recalculated in terms of radionuclide content using in silico simulation of

gamma ray transport from inside the body of a patient into the sensitive volume of a detector, which is typically placed near the
patient. However, voxel phantom calibration of in vivo gamma spectrometers is not free of numerous uncertain factors. One of the

biggest uncertainty factor is related with unsatistactory reproducibility of the patient setup from the CT scanner table (where the data
for individual voxel phantom creation are obtained) to the table of the in vivo gamma spectrometer. The new approach to reduce the

uncertainties is illustrated on the example of the project “Definition of principal parameters of the biokinetic model for actinide
distribution during contamination through wound surfaces”.

Methods: A mixture of three transuranium radionuclides (¥°Pu + 2 Am + ©/Pu) was administered to the animals (four pigs). The use
of #/Pu privides an option of direct plutonium measurements including in vivo spectrometry, because of well detectable gamma rays of
100 keV, whereas direct in vive measurements for 2”Pu are almost impossible due to low gamma ray that are emitted by this
radionuclide. During two months of observation, the pigs were investigated using skull and liver with the germanium gamma ray
detector Canberra-Packard. The detector was calibrated using the Monte Carlo (MCNP5) calculations in voxel phantom geometry
retrieved using the software OEDIPE according to the MRI scans. = =
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Discussion

On the other hand, radiotherapy has accumulated much experience in
obtaining patient's setup reproducibility. To achieve these goals,
several fixation devices, such as thermoplastic masks and vacuum
bags are used. These masks are typically shaped to fit the patient's
face and (optionally) shoulders at the moment of diagnostic CT scans.
The bags are filled with silica gel that hardens upon pumping the air
our during the sirst setup of the patient.

We suggest the use of these masks to reduce uncertainties in the
patient setup for in vivo gamma spectrometry. Calculated results for
the examined pigs show that such devices can eliminate the bias of the
radioactive actinide assessment in bones by tens of percents.




