Dose Rate Determination for Preclinical Total Body Irradiation
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INTRODUCTION

o The accuracy of delivered radiation dose of radiotherapy
methods are key factors for preclinical radiobiology
applications and research studies.

Large dose discrepancies are seen in publications due to
lacking dosimetry details related to irradiation protocols.

This work exemplifies the accurate determination of the
dose rate for total body irradiation (TBI), a classic
radiobiologic and immunologic experimental method.

Our study demonstrates that physics expertise and
consultation are crucial for accurate dose delivery in
preclinical studies.
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Fig. 1. The configurations used for dose measurements. a) In-air
calibration setup; b) the solid water phantom; c) the small water
box phantom; d) the silicon rubber mouse phantom; e) the silicon
rubber rat phantom; and f) the mouse pie cage. Fully opened
collimator with the maximum irradiation field, 26.4 x 26.4 cm?,
projected on the steel plate at a 65 cm focal spot distance.

RESULTS

» The Monte Carlo simulated dose rates (DW Mc) and the measured dose rates (Dwu:) show favorable agreement, as seen in Table 2. On average, the relative dose rate difference was 2.3%.
» Large deviations present when comparing the dose rates to the hand calculations based on lookup tables and the commonly used reference calibration dose rate.

» In a TBI setting, the reference calibration geometry at an extended source-to-surface distance and a large reference field size is likely to overestimate true photon scatter: 16% for a large solid water slab, 27% for a small water box, and 31%, 36%, and

30% for mouse phantom, rat phantom, and mouse phantom in a pie cage, respectively, shown in Table 3.

Table 3. Relative dose rate differences calculated using the point dose hand calculation method
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CONCLUSIONS REFERENCES ACKNOWLEDGEMENTS

O Small changes in TBI experimental setup could result in large dose rate
variations.

O MC simulations and the corresponding measurements specific to a designed
experimental setup are vital for accurate preclinical dosimetry and reproducibility
of radiobiological findings.

O Physics consultation is highly recommended for all radiobiological
investigations.
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