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Microdosimetry calculations of gadolinium neutron capture therapy and
assessment of relative biological effectiveness of gadolinium dose using Geant 4

Masud Golshani, Ali Asghar Mowlavi*, Behnam Azadegan
Physics Department, Hakim Sabzevari University, Sabzevar, Iran.

One of challenges in gadolinium neutron capture therapy is assessment of relative biological
effectiveness (RBE) of auger and internal conversion electrons dose originated from gadolinium
neutron capture reaction. In this paper we have estimated the RBE factor of such electrons around
the DNA molecule based on microdosimetry theory represented in ICRU 40 using Geant 4, with
capability of transport of very low energy electrons. Also the cellular dosimetry calculation has
been carried out considering different distribution of gadolinium in sub cellular level. If
gadolinium penetrates in the vicinity of the cell nucleus and in the immediate proximity of DNA
molecules, it deposits the high dose with RBE factor a value of 9.45.

Key words: GANCT, microdosimetry, cellular dosimetry, RBE
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