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5 2 4.42E-4 3.96E-4 4.52E-4 -2.3 4.52E-4 -2.3 4.84E-4 -9.5 4.03E-4 8.8
5) 3 3.81E-4 3.40E-4 3.80E-4 0.3 4.36E-4 -14.4 3.58E-4 6.0 4.10E-4 -7.6
5 4 3.41E-4 3.25E-4 3.40E-4 0.3 4.08E-4 -19.6 3.31E-4 29 3.45E-4 -1.2
6 3 2.95E-4 2.55E-4 3.75E-4 -27.1 2.54E-4 13.9 3.13E-4 -6.1 3.38E-4 -14.6
6 4 2.52E-4 2.32E-4 2.54E-4 -0.8 3.05E-4 -21.0 2.43E-4 3.6 2.60E-4 -3.2
6 5 2.24E-4 2.20E-4 2.18E-4 2.7 2.15E-4 4.0 2.16E-4 3.6 2.20E-4 1.8
7 3 2.31E-4 2.05E-4 2.03E-4 12.1 1.92E-4 16.9 2.20E-4 4.8 2.11E-4 8.7
7 4 1.97E-4 1.83E-4 2.18E-4 -10.7 1.77E-4 10.2 2.05E-4 -4.1 1.99E-4 -1.0
7 5 1.68E-4 1.65E-4 1.56E-4 7.1 1.66E-4 1.2 1.66E-4 1.2 1.69E-4 -0.6
7 6 1.51E-4 1.54E-4 1.61E-4 -6.6 1.52E-4 -0.7 151E-4 0.0 1.58E-4 -4.6
8 4 1.55E-4 1.50E-4 1.63E-4 -5.2 1.37E-4 11.6 1.49E-4 3.9 1.68E-4 -8.4
8 5 1.34E-4 1.32E-4 1.48E-4 -10.4 1.39E-4 -3.7 1.21E-4 9.7 1.27E-4 5.2
8 6 1.15E-4 1.18E-4 1.17E-4 -1.7 1.07E-4 7.0 1.06E-4 7.8 1.16E-4 -0.9
8 7 1.06E-4 1.10E-4 1.13E-4 -6.6 9.87E-5 6.9 1.08E-4 -1.9 1.08E-4 -1.9
9 4 122E-4 - 1.24E-4 -1.6 9.74E-5 20.2 9.73E-5 20.2 1.27E-4 -4.1
9 5 1.06E-4 1.09E-4 1.01E-4 4.7 9.64E-5 9.1 9.89E-5 6.7 1.00E-4 5.7
9 6 9.30E-5 9.59E-5 9.31E-5 -0.1 6.63E-5 28.7 9.17E-5 1.4 8.92E-5 4.1
9 7 8.20E-5 8.59E-5 8.27E-5 -0.9 7.01E-5 14.5 8.02E-5 2.2 7.86E-5 4.1
9 8 7.70E-5 8.13E-5 7.55E-5 1.9 7.44E-5 3.4 7.54E-5 21 7.27E-5 5.6
10 5 8.40E-5 8.96E-5 8.20E-5 2.4 6.02E-5 28.3 7.60E-5 9.5 8.53E-5 -15
10 6 7.40E-5 7.92E-5 7.70E-5 -4.1 5.41E-5 26.9 7.04E-5 4.9 7.12E-5 3.8
10 7 6.60E-5 7.05E-5 7.25E-5 -9.8 6.59E-5 0.2 6.41E-5 2.9 6.08E-5 7.9
10 8 6.00E-5 6.41E-5 6.02E-5 -0.3 6.11E-5 -1.8 5.48E-5 8.7 6.16E-5 -2.7
10 9 5.70E-5 6.14E-5 5.80E-5 -1.8 5.83E-5 -2.3 5.47E-5 4.0 5.35E-5 6.1
11 5 6.60E-5 - 6.95E-5 -5.3 4.57E-5 30.8 6.27E-5 5.0 5.39E-5 18.3
11 6 590E-5 | = ——- 6.43E-5 -9.0 5.09E-5 13.7 5.64E-5 4.4 5.80E-5 1.7
11 7 5.40E-5 ~  -—— 6.32E-5 -17.0 4.55E-5 15.7 4.90E-5 9.3 5.08E-5 5.9
11 8 490E-5 |  —— 4.95E-5 -1.0 3.81E-5 22.2 4.86E-5 0.8 4.88E-5 0.4
11 9 4.60E-5 | = —— 4.33E-5 5.9 4.37E-5 5.0 4.08E-5 113 4.52E-5 1.7
11 10 440E-5 |  —— 4.08E-5 7.3 4.26E-5 3.2 4.20E-5 4.5 4.14E-5 59
12 6 470E-5 | = ——— 4.87E-5 -3.6 3.50E-5 255 4.10E-5 12.8 4.97E-5 -5.7
12 7 430E-5 | —— 4.11E-5 4.4 3.16E-5 26.5 4.29E-5 0.2 4.13E-5 4.0
12 8 4.00E-5 & «~ ——- 4.08E-5 -2.0 3.24E-5 19.0 3.85E-5 3.8 3.86E-5 35
12 9 3.70E-5 | —— 3.73E-5 -0.8 3.25E-5 12.2 3.39E-5 8.4 3.86E-5 -4.3
12 10 350E5 | @ —— 3.59E-5 -2.6 3.42E-5 2.3 3.24E-5 7.4 3.36E-5 4.0
12 11 3580E5 | —— 3.46E-5 11 3.48E-5 0.6 3.27E-5 6.6 3.34E-5 4.6
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Introduction: Now day lonizing radiation has found increasing applications in cancer treatment. However, in the
treatment different kinds and size of tumors especially metastatic and small size tumors, conventional methods of
external radiation therapy are not common. In radionuclide therapy, the use of monoclonal antibodies has made it
possible to achieve maximum dose to small size tumor and minimum dose to healthy tissue. In the use of electrons
auger-emitter radionuclides, due to the short range and high cytotoxicity, there should be a high degree of precision.
For this reason, Monte Carlo methods and simulations can be used in higher accuracy. In this study, the cellular dose
of 111In radionuclide was calculated and validated using the Monte Carlo method.

Materials and Methods: In this research, the Geant4 Monte Carlo code was used with three low energy physical
models: Geant4-DNA, Livermore, Penelope and Standard Physics. Correspondingly, distribution of radiation from
radiation sources and the location of the source was considered uniform and randomly within the volume, respectively.
The results of MCNP and MIRD codes published data were used for comparison.

Results: In the correlation study, the S-value results of self and cross-absorption between the two codes indicated
show a good agreement between the data of the MCNP code and the results of different physics models of Geant4
code.

Conclusion: Although there are some differences between the results of the codes which are mentioned in results,
finally the comparison indicates that the acceptability use of Geant4 in the cellular dosimetry. So, for therapeutic and
diagnostic applications of the 111In as an auger electrons-emitter radionuclide we can recommend this code for dose
calculations.

Keywords: Radionuclide Therapy, Cellular Dosimetry, Auger Electron; Monte Carlo
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