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Abstract
PET imagining community is in progress of developing total-body PET systems in order to
increase the sensitivity of detection system by enlarging the axial field-of-view (AFOV).
Achieving higher sensitivity can decrease the time of scan or the injected dose. One of the
approaches to increase AFOV is to increase the amount of detection rings while another,
cost-effective possibility is to detect gamma quanta by means of plastic scintillators,
oriented along the patients body [1, 2]. Such solution maintains the size of readout system,
independently on AFOV. Here a prototype with 50 cm AFQV is be presented, which is the
first step towards the total-body PET based on plastic strips. The prototype is also a first
test of multi photon (multi gamma) [3] and positronium imaging methods [4] on patients.

Materials and methods
A mobile, modular prototype of the J-PET detector, a PET scanner based on plastic
scintillators, is being commissioned at the Jagiellonian University this year. The system is
built out of 24 modules, composed of 50 cm long 13 scintillator strips, read out by a SiPMs
(Fig. 1). Each module converts an analogue response to the digital data independently.
Acquisition system is based on trigger-less FPGA technology divided into few steps,
maintaining the modularity of the system: TDC conversion based on MVT by means of
LVDS buffers [5], concentration of signals from each end of the module and final
aggregation of data streams with possibility to produce initial image in real-time [6].

Fig 1. Mobile, modular J-PET prototype, built out of 24 modules. Each module is
composed of 13 scintillator strips, read out by a SiPM array from both sides.

System performance with point-like source
Preliminary results acquired with point-like “°Na source placed at center of FOV are
presented in Figs 2 and 3. System resolutions are satisfactory apart from spatial
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Fig 4. (top) Signal processing scheme. Each SiPM signal is amplified, then split into two
and then converted with TDC unit on FPGA chip. (bottom) Time difference between
two thresholds set on the same value for each SiPM.
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Fig 3. Point-like source image reconstructed with CASTOR software on (left) from the
front view (XY plane) and (right) from the top (ZX plane).

Conclusions and Perspectives for TB J-PET
Commissioning of the 50 cm FOV modular plastic J-PET scanner has been completed at the
Jagiellonian University and preliminary checks show that it is ready to perform tests on clinical
patients. First ex-vivo images using the J-PET prototype have been recently demonstrated [3, 4].

Tab 1. Comparison of selected features of Modular and Total Body J-PET
scanners with other, crystal based PET devices.

Moreover first in-vivo images with patients were taken in March (Fig. 5), results of which are also Modular Total Body . Philips . G
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Total Body scanner based on plastic scintillators is under
development. It will possess high sensitivity and improved
resolution along Z axis due to application of WLS readout [7]
improving spatial resolution of the system to <5 mm.
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