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Motivations

“CAPIR" Center for Advanced Preclinical in vivo Research PET facility
Optical Imaging and Ultrasound Imaging facility
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Proton irradiation of small
animals
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Geant 400 ohysics

DICOM images in fadrontherapy application to performe preclinical studies
permits to handle DICOM medical images -

Leant4 version 4.10.03

Linear Energy Transfer &
Relative Riological Effectiveness

' i ’;g‘l..‘
e o s, > . y
P < v ,—‘< ) ’

hadrontherapy

3 pietro.pisciotta@Ins.infn.it



Application workflow and validation

‘ ~ Our custom
“ @ ‘ application
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Validation phase
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The fine tuning of our application takes two phases:
validation treatment simulation
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Nuclear Instruments and Methods in Physics
Research Section A: Accelerators,
Spectrometers, Detectors and Associated

Validation

Preliminary study for small animal preclinical hadrontherapy
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Validation
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Treatment simulation
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Treatment simulation
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MoVe-IT (INFN-project)

The aims of the project are:

% development of an innovative modelling for biologically optimized
treatment planning;

% design of devices for the plan verification
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Work Packages:

[)  Radiobiological modelling for TPS (Leader: S Hild);

2)  NICP and TCP (Leader: MG Pugliese)

3)  Biological Dosimetry (Leaders: W Tinganelli and G Russo)

4)  Facilities and beamline simulation (Leaders: GAP Cirrone and F Romano)
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% Experimental validation using gafchromic films and ionization chamber
% Preliminary in vivo test:

%  Small animal treatment plans;

%  Dose distribution and LET evaluation.

% Implementation within hadrontherapy advanced example;
% |Implementation RBE calculation.
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MoVe-IT: Myelopathy study

The aims of this project are:
% Tostudy /7 vivothe RBE along the Bragg peak that shows high LET values differences;

Preliminary dose distribution assessment:
RBE = 1 RBE = 150
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Conclusions

In our work, it was prepared the ground to perform future proton therapy pre-clinical studies

All the dosimetric measurements obtained were useful to determine:
o the efficiency of our Geant4 application,

* to define the possibility to use it as a support to radiation treatment planning, and
* to define the best small animal irradiation conditions.

Our Geant4 application has proved to be a valid instrument to study the dose distribution in different type of phantoms with very
variable geometry.

In the field of radiation oncology, the experimental design for mouse model may require specialized dosimetric techniques and
innovative tool to ensure that |ethal doses are delivered with sufficient accuracy.
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