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Development and application of voxel model in radiation protection
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Abstract: The body will inevitably suffer some radiation damages when the body is accepting radioactive materials or radiation of
active or passive exposure. Organ dose and effective dose are important indicators to assess the radiation hazards to the body.
However, organ dose and effective dose cannot be measured directly, and different tissues and organs show different
radiosensitivities, causing different degrees of radiation injury. More and more researchers have been dedicated to develop
computational human and animal simulation models. Combined with Monte Carlo (MC) statistical software, the irradiation dose
distributions of the body in the real conditions are simulated. The rapid development of the voxel model based on the anatomy data
of the real body in recent years greatly improves the research on radiation protection. The voxel model is closer to the real body,
because the model is combined with CT tomography and constructed by corpse frozen sections photo data. The recent development
of domestic and international human and animal voxel models and their applications in radiation protection were briefly
introduced, while the researches on the voxel model were comprehensively reviewed and the research difficulties were deeply
discussed in this paper. The experimental date that the real body cannot be measured were more accurately simulated and calculated
by applying a more accurate model in the follow-up work in order to achieve a better radiation protection.
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Tab.1 Research survey of domestic and international human voxel model after 2000

Year Author Model type Application

2000 Xu X", et al VIP-Man Radioprotection

2001 Saito K", et al Adult male Otoko Radioprotection

2004 Nagaoka T%, et al Adult male and female Radiofrequency electromagnetic field
2004 Lee CY, et al Adult male KORMAN Radioprotection

2003 Kramer RY, et al Adult male MAX Radioprotection

2004 Kramer R", et al Adult female FAX Radioprotection

2004 Shi CY'", et al Pregnant female Radioprotection

2005 Dimbylow P"*, et al Adult female NAOMI Radioprotection

2006 Kramer R", et al MAX06 and FAX06 Correction about bones
2004 Zeng 7", et al Adult male CVP Dose assessment of space staff
2005 Zhang BQ"", et al Chinese adult male Radioprotection

2006 Lee C", et al children Radioprotection

2007 Zhang GZ'™, et al Adult male VCH Radioprotection

2007 Anonymous'"? Reference man Radioprotection

2010 Ferrari P, et al NUDEL Radioprotection

2012 Liu LY"Y, et al Adult male CRAM and adult female CREAF Radioprotection

2012 Tang XB"", et al Pregnant female Internal radiation dosimetry of special populations
2013 Sun WJ'", et al Astronauts VCH-F Space radiation dosimetry
2013 Xu YH", et al Adult male VPCF Radiation dosimetry
2013 Sun WJ*, et al Chinese adult male Radiation dosimetry
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Tab.2 Research survey of domestic and international animal voxel model

Year Author Model type Application

2004 Segars WP, et al 4-D digital mouse Molecular imaging study
2007 Bitar A™, et al Mouse Internal radiation dose calculation
2008 Wu L™, et al Rat Organ dose calculation

2008 Laura P™ et al Canine anatomic phantom Targeted therapy clinical dose study
2009 Boutaleb S, et al Mouse Targeted therapy clinical dose study
2010 Zhang XM, et al Nude mouse Internal radiation dose calculation
2010 HUST group Rat Internal radiation dose calculation
2010 Mohammadi A", et al Mouse Internal radiation dose calculation
2011 Kinases™, et al Mouse and frog Internal radiation dose calculation
2013 Caffrey EA™, et al Crab Internal radiation dose calculation
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