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[bookmark: _GoBack]In the RACE project, we want to develop an accurate comparison between in silico and in vitro analysis to better quantify the effect of radiations on cancer human cells. This study is specifically focused on in vitro evaluation of radiation damages on 3D melanoma and chondrosarcoma human cells coupled with gadolinium nanoparticles to improve cancer treatment by radiation therapy. 3D cultured cells will be irradiated using a self-contained X-ray system X-RAD 320 delivering a precise radiation dosage (from 1 to 10 Gy). In order to achieve cell population modeling, the CPOP++ program, an open-source and C++ cross-platform, is being developed for the geometrical representation of 2D and 3D cell populations including a specific cell mesh coupled with a multi-agent system. Physical and radiochemical processes from Geant4-DNA are used to simulate the interactions of particles with cell cultures using or not gadolinium nanoparticles. Cluster ionizations will be then quantified and compared to foci produced by fluorescence microscopy.






