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The extreme radiotoxicity of Auger electrons and their exquisite capacity to irradiate specific

molecular sites has prompted scientists to extensively investigate their radiobiological effects

[1].  In radiotherapy Auger-electron emitting radionuclides are of great  interest  because of

their short range, which is a very important feature to protect normal tissue adjacent to the

targeted tumour  [2].  This unique feature offers some distinct  advantages compared to  the

more commonly used long-range beta electrons, such as a reduced cross-fire irradiation of

non-target healthy cells and a higher ionisation density within the immediate vicinity of the

decay site, which is generally associated with high(er) biological effectiveness [2][3][4][5][6]

[7]. Auger-emitting radionuclides have shown very promising effects in vitro and in vivo in

animal  studies  over  the  last  decade  [8][9].  Emission  spectra  of  Auger-electron  emitting

radionuclides  are  essential  for  dosimetric  calculations  to  quantify  the  biological  damage

delivered  to  the  target  [6].  In  the past  three decades  several  authors  published calculated

emission  spectra  of  selected  radionuclides  using  either  deterministic  or  Monte  Carlo

computational methods [10][6][11].

Geant4.10.04 extended example (radioactive decay 01) have been used in this study [12][13]

[14]. We compared results obtained with Geant4 and the ANU model to other data sets for I-

123, I-124 and I-125  [2].  Yield ratios of Geant4 and other data sets  to ANU are plotted.

Performance of Geant4 and a recently developed Monte Carlo model of Auger cascades have

been compared. Good agreement with the published data is found [15].

[1] R. W. Howell, “Auger processes in the 21st century,” vol. 84, no. 12, pp. 959–975, 2012.

[2] B. Q. Lee, H. Nikjoo, J. Ekman, P. Jonsson, A. E. Stuchbery, and T. Kibedi, “A stochastic cascade model for Auger-electron 

emitting radionuclides,” Int J Radiat Biol, vol. 92, no. 11, pp. 641–653, 2016.

[3] T. M. Behr et al., “Therapeutic efficacy and dose-limiting toxicity of auger-electron vs. beta emitters in radioimmunotherapy with 

internalizing antibodies: Evaluation of125I- vs.131I-labeled CO17-1A in a human colorectal cancer model,” Int. J. Cancer, vol. 76,

no. 5, pp. 738–748, 1998.

[4] A. I. Kassis, “The amazing world of Auger electrons,” Int. J. Radiat. Biol., vol. 80, no. 11–12, pp. 789–803, Jan. 2004.

[5] F. Buchegger, F. Perillo-Adamer, Y. M. Dupertuis, and A. Bischof Delaloye, “Auger radiation targeted into DNA: A therapy 

perspective,” Eur. J. Nucl. Med. Mol. Imaging, vol. 33, no. 11, pp. 1352–1363, 2006.

[6] H. Nikjoo, D. Emfietzoglou, and D. E. Charlton, “The Auger effect in physical and biological research,” Int. J. Radiat. Biol., vol. 

84, no. 12, pp. 1011–1026, Jan. 2008.

[7] C. Rebischung et al., “First human treatment of resistant neoplastic meningitis by intrathecal administration of MTX 

Plus125IUdR,” Int. J. Radiat. Biol., vol. 84, no. 12, pp. 1123–1129, 2008.

[8] A. P. Kiess et al., “Auger Radiopharmaceutical Therapy Targeting Prostate-Specific Membrane Antigen,” J. Nucl. Med., vol. 56, 

no. 9, pp. 1401–1407, 2015.

[9] Koumarianou, “Radiolabeling and in vitro evaluation of 67Ga-NOTA-modular nanotransporter – A potential Auger electron 

emitting EGFR-targeted radiotherapeutic,” vol. 41, no. 6, pp. 441–449, 2015.

[10] R. W. Howell, “Radiation spectra for Auger-electron emitting radionuclides.” .

[11] E. Pomplun, “Auger Electron Spectra - The Basic Data for Understanding the Auger Effect,” Acta Oncol. (Madr)., vol. 39, no. 6, 

pp. 673–679, 2000.

[12] S. Incerti et al., “Simulation of Auger electron emission from nanometer-size gold targets using the Geant4 Monte Carlo simulation

toolkit,” Nucl. Instruments Methods Phys. Res. Sect. B Beam Interact. with Mater. Atoms, vol. 372, no. Supplement C, pp. 91–101, 

2016.

[13] S. Agostinelli et al., “Geant4—a simulation toolkit,” Nucl. Instruments Methods Phys. Res. Sect. A Accel. Spectrometers, Detect. 

Assoc. Equip., vol. 506, no. 3, pp. 250–303, 2003.

[14] J. Allison et al., “Recent developments in Geant4,” Nucl. Instruments Methods Phys. Res. Sect. A Accel. Spectrometers, Detect. 

Assoc. Equip., vol. 835, pp. 186–225, 2016.



[15] M. Alotiby et al., “Measurement of the intensity ratio of Auger and conversion electrons for the electron capture decay of125I,” 

Phys. Med. Biol., vol. 63, no. 6, pp. 1–9, 2018.


