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RADIOTHERAPY COMBINED WITH AuNPs

Consists in irradiate the cells with ionizing radiation to destroy the macromolecules, as DNA.

Photons Charged particles ' '
Fig. | Dose before and after the tumor dur to radiotherapy
\ J with (a) photons, (b) charge particles and (c) charge particles
.. | . combined with AuNPs.
Limitations

Solution: Enrich the tumor with radiosensitizers in order to increase the
selectivity of the tumor to radiation.

S. Lacombe, E. Porcel, and E. Scifoni, “Particle therapy and nanomedicine: state of art and research perspectives”, Cancer Nanotechnol.



MONTE CARLO SIMULATIONS

+ Easy to simulate Do not use a realistic morphology

Several models available
At nanoscale, this can be problematic!

Implementation of detailed computational cell models in MC simulations

For each slice of the z-stack:

Acquisition of a confocal . . A specific tag number was associated
I:‘| > Preprocessin I:‘| > Segmentation [ > Bi i
P & & to each segmented component Binary File

microscopy z-stack

Import to TOPAS )




MONTE CARLO SIMULATIONS - U373 CELL LINE

Our first objective was to reproduce the radiobiological experiments performed at ICNAS and C2TN, in the absence and in the

presence of AuNPs.

GEOMETRY

Deposited energy in each voxel of the
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In the presence of AuNPs, simulations were conducted considering:

* the experimentally determined uptake of the AuNP-BBN 0.001
i 0 4 8 12 16
* the size of the AuNP core
. o . o Radiation dose (Gy)
* auniform distribution within the cell cytoplasm . . _ _
Fig. 3 Typical cell survival curves for high and low

LET radiation.
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SENSITIVE ENHANCEMENT RATIO
MC SIMULATION
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FUTURE WORK

Estimation of the direct and indirect DNA damage

Evaluating the ROS production as a function of NP size and number

Cell irradiation with RT protons (MDACC-UT)

Compare the results with experimental data.
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