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SynopsisMonte Carlo track structure codes are commonly used for predicting the radio-induced biological dam-
ages at the cellular scale. However most of them are based on semi-empirical cross sections as well as the use of
water as surrogate of the biological matter. The aim of this work is to presdmnaimade Monte Carlo code,

called TILDA-V, based on a quantum-mechanical cross section data base able to model all the proton- and sec-
ondary electron-induced collisions in both water and DNA.

Understanding the radiation-induced effects atnucleotide equivalent unit of hydrated DNA, name-
the cellular level is of prime importance for predict- ly, a nucleobase-pair plus a sugar phosphate group
ing the future of irradiated biological organisms. both surrounded by a hydration shell composed by
Thus, whether it is in radiobiology to identify the 18 water molecules. Intra-comparisons between
DNA critical lesions or in medicine to adapt the water and hydrated DNA in terms of proton range
radio-therapeutic protocols, an accurate knowledgeand stopping power will be presented in this work.
of the numerous interactions induced by charged
particles in living matter is required. To do that, 120 ———m
Monte-Carlo track-structure codes represent theg | 0
most suitable and powerful tools, in particular for
modeling the full slowing-down of the ionizing par-
ticles in biological matter. However, it iworth
mentioning that such numerical codes are reliable S ¢ ,
only if the input database used for modeling the-g 60 .
charged particle induced interactions is precise and2 )
complete. In this context, the literature reports sev-g 4o .
eral numerical codes for proton and electrons | 1
transport in water, the latter being commonly usedi; 20 .
as surrogate of the living medium. i 1

The current work aims at going beyond this arti- 0 e T e
fice with the development of aevent-by-event Incident proton energy (keV)

Monte Carlo code called TILDA-V - based on a ) ) ) ,

complete set of multiple-differential and total cross Figure 1. Electronic stopping power (induced by

sections for describing all the inelastic and elastic H'/H") in water and hydrated DNA (blue and red
. . line, respectively). Experimental data for water are

processes occurring throughout the slowing-down reported for comparison.

of protons in water and DNA [1]TILDA-V (an

acronym forTransport d'onsL ourdsDansAqua &

Vivo) refers to an extension of tAéLDA code pre- _

viously developed by Champiat al. [2]. It is cur- 511]2'\0/'49'6‘- Quinto et al 2015J. Phys. Conf. Ser. 583

rently based on a complete set of quantum- . ,

mecr{anical Cross sectionspfor all the elegtron- an 2] C. Champioret al 2005Radiat. Res. 163 222-231

i i ; ; 3] M. E. Galasskt al 2012Phys. Med. Biol. 57 2081-
proton/hydrogen-induced interactions in water aszg99 alasser & yS 10

well as in biological targets including the DNA nu- 41 c. championet al 2012 Phys. Med. Biol. 57 3039-

cleobases as well as the sugar-phosphate backbongsg

[3-5]. [5] J. M. Montiet al 2014Appl. Radiat. |sotopes 83 105-
Finally, a realistic description of the biological 108

medium has been considered by modeling a typical
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