GOLD NANOPARTICLES AS RADIOSENSITIZERS IN CANCER RADIOTHERAPY: A MONTE CARLO STUDY
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The best agreement with the experimental data is obtained
when simulations using the realistic cell model are
performed, in the absence and in the presence of AuNPs.

The results obtained using a spherical cell model vary a lot
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@ high Z NP with the size of the cell and the nucleus [4].
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Figure 1. Interaction between the radiation and the NP [1]. »107°F —4— Geometry 1 1N " 10-8 —4— Geometry 1
1 —+ Geometry 2 —+— Geometry 2
OBIJECTIVE _4] "t Geometry3 10-10] —t— Geometry 3
10 i —+— Cell Phantom AN —+— Cell Phantom
c 4o . . 0 2 4 6 8 10 0 2 7 6 8 10
Develop realistic simulations to model the effect of AUNPs pose (Gy) Dose (Gy)

. . Figure 4. Comparison of the experimental survival curve with the ones obtained by MC
on the bIOIOglcaI response of GBMs and compare the results simulation, in the absence of AuNPs, for (a) U87 and (b) U373 cell lines.
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Figure 5. Comparison between the measured survival fractions and MC simulations
for different AuNPs concentrations and the two GBM cell lines: (a) 20 pg/ml for the
U87 line; (b) 10 pug/ml, (c) 20 pg/ml, and (c) 40 pg/mil for the U373 line.

Figure 2. Realistic cell geometry modeling. (a) central slice of the confocal microscopy

image and (b) the reconstructed cell phantom defined in TOPAS of GBM cell line U87;
(c) central slice of the confocal microscopy stack and (d) the equivalent slice of the CONCLUSION .
reconstructed cell phantom defined in TOPAS of GBM cell line U373. Realistic cell geometry modeling was essential to

benchmark the simulations against the experimental
results with a Co-60 source.
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