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Purpose: Recentin vitro experiments at CERN have demonstrated a superior biological effectivenessfor antiprotons relative to
protons. A continuedconcernis the normal tissuedoseresulting from annihilation neutrons.UsingMonteCarlo simulationsof a CT-
basedanthropomorphichuman phantom, we quantify the physical dosefrom annihilation byproductsand presentthe first organ
specific calculations of normal tissueequivalent dosefrom neutrons in antiproton therapy.Method and Material s: MCNPX and
FLUKA wereutilized to modelantiproton irradiationof the segmentedwhole-body phantomof a 38 yearold malerepresenting the
ICRP referenceman.The fluence was tallied as a function of energyand organtype for a 75 MeV antiproton pencil beamwith a
Bragg peak locatedin the frontal lobeof the phantom’sbrain. Physical dosewascalculatedfor eachorganasa function of energy
usingfluenceto kermaconversioncoefficients(ICRU-63).Finally, using energydependent radiationweighting factors(ICRP-60), the
equivalent dosefrom neutronswasestimatedfor eachorgan.Results: The resultsindicatea neutron fluenceon theorderof 10-5 cm-2 
per incident antiproton for the bladderandcolon,anda neutronfluenceon theorderof 10-4 cm-2 perincidentantiprotonfor thethyroid
andesophagus.As anticipated,thephysical and equivalentdosesaredependenton the irradiation geometry andtheproximity of the
organsto the Bragg peak; of the organstallied, boneand thyroid received the highestphysical and equivalent dosefor the given
irradiation protocol.Theestimatesof organphysicalandequivalentdoseandtheir uncertaintiesare discussed.Conclusion: We have
developed an anthropomorphic Monte Carlo model for antiproton therapy.The model providesa methodfor more sophisticated
biological modelingof treatmentresponsesuchascostbasis analysis of TCPand NTCPrelativeto othertreatmentmodalities.


