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Dose estimation of Auger electrons using fluorescent nuclear track detector
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Targeted radioisotope therapy is known as the effective treatment for
metastatic cancer. In this study, we evaluated the absorbed dose of Auger electrons emitted by
Cu-64, which is used for the targeted radioisotope therapy. By adjusting the depth of focus of a
confocal microscope, signals of Auger electrons are discriminated from that of beta particles (i.e.,

beta-rays and positrons). The obtained results are in agreement with simulations using Geant4 and
PHITS, which are famous radiation simulators. Using simulation results, we evaluate the surviving
fractions of CHO wild type cells and xrs5 cells as a function of the absorbed dose. From the value
of the absorbed dose, relative biological effectiveness (RBE) is evaluated. The RBE of Cu-64 is
almost equivalent to that of C ions. This_finding implies that low-energy electrons (i.e., Auger
electrons) have a great contribution to kill living cells.
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LET (keV/um) D10 (Gy) RBE D10 (Gy) RBE
Gamma
0.3 6.37 1 1.18 1
(Co-60)

Proton 1.1 5.31 1.20 1.16 1.02
c 13 3.79 1.68 0.91 1.30
70 2.49 2.56 0.94 1.26
Fe 200 1.89 3.37 1.00 1.18
Cu-64 - 2.23 2.53 0.92 1.12
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