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Purpose: The knowledgeof local partialoxygenpressure(pO2)in malignanttumorsis importantdueto theeffect of hypoxia,or low
oxygenconcentrationon tumoraggressivenessandresponseto radiation therapy.ThreedimensionalESEOI is oneof the few
noninvasivemodalitiesthat providea quantitative, spatially resolvedmeasureof pO2 insidetumor.Thespatial resolution is definedby
the gradient field magnitudeandthereforeis limited by theimagerfrequencybandwidth.By using themultiple magneticfield B0

technique(MB0) we haveextendedtheeffective bandwidth of theimagerandacquiredimageswith betterspatialresolution.Method
and Materials: A phantomwith the same spin probe(OX063H)usedfor small animal imagingwasalsoemployedin this study. Our
pulseimagerdesignallowsusto use high microwavepowerandachieve frequencybandwidth of 20MHz.This bandwidthis sufficient
to imagea 2cmlong sample using50 mT/m gradientin thesingleB0 (SB0)technique. In theMB0 technique,thesameexperimentis
repeatedat multiple B0 valuesto increasetheefficient acquisition bandwidth.Results: Using SB0andMB0 methods,we obtained3D
images of our phantom with spatial resolution of 0.5mm.This is a largeimprovementcomparedto the1.4mmresolution for current
ESEOI protocol and1.3mm resolution of continuouswave EPROI, bothusedin smallanimalimaging. ThemeasuredT2 uncertainty
wasabout 5%.Conclusion: TheMB0 methodwasfoundto betechnicallymorecomplicatedthantheSB0methodbut lesssusceptible
to instrumentallimitationsin applying largergradientfields.These results pavethewayfor high resolution ESEOI in smallanimal
imaging. This makes ESEOIa more powerful tool for understandingthe tumor physiologybasedon 3D pO2 imaging.


