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The ORIGIN pFOiECt (Optical Fibre Dose Imaging for Adaptive

Brachytherapy) aims at developing instruments and methods for
real-time dosimetry and source localization during brachytherapy (BT)

treatments.

Accurate source placement, through
IN-vivo dosimetry, is crucial to
puarantee the dose prescribed to
the target area, while ensuring
Minimum exposure to the
surrounding organs at risk.
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The ORIGIN system will be integrated
into existing clinical BT treatment
planning, and it will consistin an
array of optical fiber dosimeters,
made of inorganic scintillating
materials, readout by Silicon
Photomultipliers (SiPMs).
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Treatment plan sources Dose rate | Implantations
Low Dose Rate (LDR) 23] seeds 0.4-2 Gy/h | permanent
High Dose Rate (HDR) 192Ir/%%Coseeds | >12 Gy/h temporary

Scintillation properties measurement

Optical fiber-based dosimeters

Scintillators in fine-grain powder form dispersed in a

Characterization of scintillating materials in use for brachytherapy fiber-based dosimeters
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Novel measurement technique making use of the
single-photon counting capability of the SiPMW
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T values have a general validity while the obtained LYeff values are specific
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Energy deposition with GEANT4 Light propagation with ZEMAX OpticStudio®

Ray tracing method relies on
approximate solutions of
Maxwell's equations

(optical object dimensions >>A)

« System geometry implementation
« QOptical properties of the materials:
« QOptical loss
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« Light source was extracted by the deposited energy
and ionization trails simulated in Geant4

« Direction cosines (isotropy)

Particles simulated tracking the path in 10 um steps, where for
every step the direction was smeared accounting for multiple
scattering and the energy deposition (E dep) was randomly chosen

according to a Landau-Vavilov distribution _ _ .
Light collection efficiency:
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This study has allowed to qualify and optimize the manufacturing process of the fiber-tip dosimeter

The method to evaluate the LY and the t of scintillators can be applied to a large class of materials



