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Bl The reSPECT project for a flexible and fast total body nuclear imaging
- diagnoses with high-Z organic scintillators
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» Use plastic scintillators instead of inorganic crystals to profit from their fast signal, ease of manipulation and low cost.
» Plastic scintillators are not optimised for the detection of gamma rays via photoelectric effect.
» The idea is to enrich our organic scintillators with high-Z impurities (e.g. Bismuth or Cerium) [1]

B The reSPECT detection system [ BEl High-Z plastic scintillators Il

The reSPECT detection system will have a modular structure » We produced samples of high-Z organic scintillat?rs
able to revolve around the patient, enabling multi-angle data » Transparency turns out to be good up to very high
acquisition. concentrations

MODULE Side View » We performed test with laboratory sources and
| different readout systems

Rotating detection
Ring

Each module will consist of a 3D-
printed tungsten frame that serves
both as a collimator and as a
container of the scintillator segments.

PVT matrix
high-Z impurities
(Bismuth 2-10%)

Scintillator Side View The readout will be performed
by SPAD array silicon-based
photodetectors arranged in
small-size pixels, individually
coupled to the scintillator ad ——
segments. The Polymerisation | !
occurs directly inside the holes.
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» The performances of the scintillator prototypes
produced have been compared with those of the
commercial alternatives (Eljen Technology) in
terms of light output and time resolution.

» The MC simulations showed that a 10% Bismuth
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B Expected performances GG

» The expected performances of the reSPECT detection system have
been obtained through Monte Carlo simulations.

» The simulated scintillators have a 10% Bismuth concentration.

» The reSPECT detection system allows to realize a total-body SPECT.

SNl SENSITIVITY PER SYSTEM SPATIAL [, — VRI RADIOMETABOLIC concentration is needed to ensure good imaging
DETECTION MODULE RESOLUTION  rE2Y  RATECAPABILITY oot  compriance  DOSIMETRY
SYSTEM @140 keV (FWHM) @10 cm COMPLIANCE performances.
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*The spatial resolution can be improved by adjusting the geometrical parameters. available on EJ-256 (Pb
the market.

» Light collection efficiency BPANREYIR(E]
Is crucial in this geometry! mpIEV.UA(:Y

B Timing performances IIIEIEIzIE

_ » The scintillator exploited Sample Time Resolution
Light Output m ™\, and enriched shows also i (Statistic Error)
[a.u.] . L — better performances in EJ-256 (Pb 1.5%)
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