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Introduction: Nowadays, the field of radionuclide metrology plays an important role in nuclear medicine service
(NMS). Usually before any procedure in nuclear medicine it’s important to check if the amount of radioactive
material administered to the patient is adequate and effective. However, it’s necessary to establish correction
factors for each sample, geometry and volume considering the associated uncertainties.

The aim of this study is to characterize two radionuclides: 5Ga and °1Tl, to implement a new in situ calibration
methodology. According to CNEN-NN-3.05, a nuclear medicine service must have at least one activimeter, which
is daily used. Thus, without compromising the routine procedures of an NMS and avoiding damage to heavy and

delicate equipment to be moved, we can justify favoritism by implementing an “in situ” calibration technique.

Methodology: In order to ensure that the routine of procedures in a NMS isn’t interrupted and to avoid probable
damage on equipment to be moved, it’s easy to justify favoritism through the implementation “in situ" calibration
technique. In this work, two radionuclides were characterized: ’Ga and *™Tc, using the penEasy program, as
general use of the PENELOPE Monte Carlo system, to study the response in the CRC-25R ionization chamber
varying parameters that influence its response characteristics; and the results of the MC simulations were compared
with experimental measurements obtained at the Radiopharmacy Center at IPEN. It was varied the depth of the
vials in the chamber and the volume of the radioactive substance inside the vial. The simulation results were
obtained in order to evaluate the ideal position (height) for activity measurements for each radioactive source with
different volumes of radioactive solution inside the vial. Volumes were varied from 0.5 ml to 3.0 ml and 4x108
simulated particles were kept throughout the study. In this paper, the region with the highest sensitivity of the
ionization chamber was considered. In other words, the height in the detector that presented the highest value of
energy deposited by the simulation. The results were presented through the response of the deposited energy
(eV/Story). The simulations were accomplished varying the height of the vial position from 0 to 20 cm along the

well.

Results:. In the first analysis, it’s possible to observe that the well-type ionization chamber has similar response
characteristics for all radionuclides in this study. These results are observed both in experimental measurements
and in MMC simulations. Therefore, the height with greater efficiency depends on the radionuclide and the volume
inside the vial. The comparative results of the activimeter’s behavior by varying the volume and distance of the
10R-Shott vial containing the §’Ga radionuclide, verifying the agreement of the simulated and experimental data

were throughout the study. For this radionuclide, the results were normalized at point of position of 6 cm, where
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was observed a better efficiency at this point of the chamber in the experimental results. The comparative results
of the behavior of the activimeter by varying the volume and distance of the 10R-Shott vial containing the 21Tl
radionuclide. Through a comparative analysis it can be observed the agreement of the simulated and experimental
data were throughout the study. For this radionuclide, the first 3 volumes were normalized at point 6 cm and the

other volumes at point 7.

Conclusions: It’s possible to observe a relationship between the vial and the distance from the bottom of the
detector, which assumes an increasing behavior. The greatest deposition of energy can be measured between 5cm
and 7cm in relation to the bottom of the well. From these heights, photons start to escape from the detector through
the opening of the equipment, reducing the efficiency of the sensitive volume in absorbing the photons by
approximately £20%. Also can be observed that the uncertainty component that most contributes to these values
is the calibration factor. This value is determined by the equipment manufacturer, provided in the user’s manual,

determined for each radionuclide to be measured.
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