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® Conventional Proton RT ® Proton Minibeam RT
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» Difference b/w Conventional Proton RT and Proton Minibeam RT
v' Conventional proton RT v" Proton minibeam RT(pMBRT)
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T. Schneider, Physica Medica, 100 (2022) 64-71

skin normal tissue tumour

* Mechanisms of proton minibeam : tissue sparing effect
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Introduction

« Generating minibeam

Multi-slit Collimator

Proton beam nozzle (MSC)
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 PVDR : a measure of healthy tissue sparing & lateral dose uniformity
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Introduction

* |n previous study
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Materials and Methods

» Geometry of MSC
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Materials and Methods

» Experimental setup for mice irradiation of pMBRT




Results

» Surface & Depth dose distribution of Minibeam

Mouse Set-up
« Chamber and electrometer used for dosimetry

« UNIDOS Romeo Electrometer * Advanced Markus Chamber




Results

» Lateral dose profile of Minibeam (at mice setup position, 5cm)
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» The lateral dose profile at the location where the mice were set up was measured with
the EBTS3.

« The average PVDR through each peak and valley is about 4.83.



Results

* Number of surviving bone marrow cells in each study group
« Animal Exp. 1 (May. 2023)

e Relative standard deviation | Survival
Study group bone marrow cells (RSD)
Average rate
9.61 x 10° 100 %
3.57 x 10° 1.13 37%
6.63 x 10° 2.22 69.0 %

« Animal Exp. 2 (June. 2023)

AT LI Relative standard deviation | Survival
Study group bone marrow cells (RSD) -
Average fate

5.00 x 10° 100 %

1.95 x 108 0.71 39 %

4.78 x 10° 1.16 95.6 %



We evaluated the effectiveness of pMBRT utilizing a multislit collimator
through animal experiments.

The survived bone marrow cells in the femurs of mice was counted and
compared between broad proton beam group and minibeam group.

The numbers of survived bone marrow cells in the minibeam group were 1.9
and 2.5 times higher than those of the broad beam group, respectively.

The results of this study will provide an insights into the potential benefits of
PMBRT for cancer treatment and its ability to spare normal tissues and
organs near the beam entrance.
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