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in this work, the bianca model was applied to simulate the survival of cells irradiated with protons and carbon ions
delivered to a tumour located in the distal part of the human torso. bianca has been applied to predict cell survival in
experimental situations previously described in publications, such as those of et al ( 2018 ) and et al ( 2018 ), but it is
the first time that the model is applied to simulate the survival of cells in a typical patient treatment scenario. for that
purpose, the model input parameters have been derived from the bianca database describing the cell survival of v79
cells as a function of ion type and energy, and then bianca was applied to predict cell survival in two opposing fields
of range-equivalent protons or c-ions, assuming that the dose absorbed by the tumour is uniform within the distal
part of the body (i.e. in the region where the ions are spread). the dose absorbed was calculated using the pencil-

beam approximation; the dose was normalized at the centre of the region with the highest dose. the bianca
simulations were carried out at the hit clinic of the german cancer research center in heidelberg, and the results

obtained for the c-ion and proton beams are compared with the experimental data of carante et al ( 2018 ), which
were obtained by exposing human diploid fibroblast cells (hdf) to accelerated carbon ions and protons delivered in
the distal part of the body to a tumour located in the distal part of the body. her father and mother were so excited

about this opportunity that they told everyone about the mission call. when bianka and her boyfriend told their family,
her father then told the whole congregation at sunday service, with an audible gasp of relief, because he knew the

congregation would support the young missionaries. on may 18, 2012, bianka and her boyfriend were given the
privilege of baptism. when the missionaries left the house, bianka and her father cried and hugged. bianka couldnt

believe that god had answered her prayers so fast.
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