FIRST RESULTS OF AN ONCOLOGICAL

BRACHYTHERAPY FIBER DOSIMETER
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The ORIGIN project aims to deliver photonics-enabled, adaptive, and more effective diagnostics-driven brachytherapy for cancer treatment through advanced real-
time radiation dose imaging and radioactive source localization. This goal will be achieved by developing a 16 to 32 optical fiber-based system with scintillating light
detected by Silicon PhotoMultiplier (SiPM). In brachytherapy, the radioactive source is implanted into the patient’s body and clinical treatments are categorized as
either Low Dose Rate (LDR: 0.4-2 Gy/h) or High Dose rate (HDR: >12 Gy/h). Identifying a combination of scintillating material, SiPM detector, and readout
electronics is a complex process, since in the LDR case the key indicators are sensitivity and minimum detectable signal, while in the HDR case an extended linearity
range is instead crucial. The first characterization obtained both in the laboratory and in the clinical environment are reported.

LABORATORY CHARACTERIZATION
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Brachytherapy is divided into LDR, The choice of the SiPM is essential to cope the requirements and their characterization was performed by
where the radioactive sources (125)), comparing 3 key indicators. The signal associated with an X-ray or y-ray interaction consists of a trail of single
known as seeds, remain implanted photons, due to the long decay time (z) of the baseline scintillators, and, thus, dosimetry is on photon counting.
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Dynamic range / Gy/s £6 10 Gy/s In HDR, where a large linearity range is required, it is better to use a small area SiPM.
linearity In LDR, where the MDS is important, sensors with lower DCR and increased PDE (even cooled) shall be considered.

Single fiber system: commissioning of the system for HDR brachytherapy at LDR measurements with a single radioactive seed (%I - 0.4 mCi) were
Ospedale del Circolo di Varese (IT) - June 2021, 1x1 mm?2 SiPM performed at the Galway Clinic (IE).
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The ™r source (4.84 Cl) and the fiber dosimeter (YVO) were inserted into * To improve the spatial resolution LYSO scintillator can be used since the
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PERFORMANCE @ 1.5 p.e. light is “compressed”, the threshold could be increased reducing the DCR.
Two indicators: The spatial resolution is:  Still working on the statistical resolution testing cooled SiPMs, reducing
2 e <1 mm for distances < 5cm the DCR and allowing to decrease the threshold and increase the rate.
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