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Evaluation of the effect of the concentration of bismuth and gold
nanoparticles in dose enhancement in proton therapy of the brain tumor
using Monte Carlo simulation

M. Zhalehjoo, A. Hadadi", D. Sardari
Abstract:

Recently, proton therapy in the presence of various nanoparticles has been noticed due to
increasing the received dose to the tumor. In this method, nanoparticles with high atomic numbers
such as gold and bismuth, nanoparticles are first concentrated in the tumor region. The tumor
region is then irradiated with a proton beam. Interactions of protons with nanoparticles
accumulated in the tumor can increase the dose compared to conventional proton therapy. The
aim of this work is dose assessment for brain cancer proton therapy in presence of different
nanoparticles including Au and Bi»Os. All simulations were done by using MCNPX2.6 code. The
brain was simulated by using a Snyder head phantom and the energy of the protons that their
Bragg-Peak were located in the tumor region were obtained. Dose enhancement in the tumor was
assessed in present of different nanoparticles Au and Bi,O3 separately at different concentrations
of 10, 40, 70, and 100 mg/g tumor and a diameter of 30 nm. The highest dose enhancement in
tumors and lowest healthy brain tissue was related to proton therapy by using Bi»Os and Au
nanoparticles causing 1.15% and 0.88% dose enhancement in the tumor, respectively.
Keywords: Proton therapy, Nanoparticles, Brain tumor, Monte Carlo simulation,
MCNPX code.
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