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Abstract 
Statement of the Problem: A dose calibrator containing an ionization chamber is a device manufactured to measure the exact activity of a radioactive dose delivered to patients in nuclear medicine. It usually consists of a gas-filled enclosure between two conducting electrodes (the anode and cathode). In this research, for the first time, a novel solid-state material, namely Polycarbonate-Bismuth Oxide (PC-Bi2O3) nanocomposite was used at 50 wt% of the inclusions instead of the gas, which exhibited higher electric currents rather than the gas due to higher density. The nanocomposite was connected to an electrometer at a fixed voltage of 400 V, and then irradiated by beta-emitters of 90Y, and 32P radioisotopes. The amounts of electric charges were recorded during the irradiation at a fixed distance of 5 cm, in a time interval of 15 s. The interaction mechanisms of beta particles with matter are categorized in two sections, electron excitation and ionization, in which electrons interact with the particles traversing the material via the Coulomb electric field. In fact, increasing the weight fraction of the Bi2O3 nanoparticles into the Polycarbonate matrix led to a linear decrease of the range of beta particles in the composite material and increased the total stopping power considering the more dissipation charged particles, including Bremsstrahlung radiation.
Conclusion & Significance: The electric currents passed through the nanocomposite against the beta rays of 90Y, and 32P radioisotopes were calibrated by the Capintec dose calibrator repeated at four consecutive days, which showed discrepancies as 2.1%, 4.5% for 90Y, and 32P respectively. This research revealed that the cost-benefit Polycarbonate-Bismuth Oxide nanocomposite could be considered a novel dose calibrator to be used in nuclear medicine centers.
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