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Purpose: The goal of this reseah is to developa novel methodfor quantifying relative magnetic moment o&ny smal object
appearingin MRI images This method may be &ful in evaluatinghe magnetic characteristics of localizedcrobleedsn the brain
or naroparticles of contrst gents. Wehave successfullydewveloped a 2D version apptd only to long narow cylindrical oljects [1-
2]. A key featureof this mettod is in the extracton of the desed information from MRI datawithout any a priori informaion.
Method and Materials: The complex signafrom a spheical object ina concetric sphercal region is given in[3]. The signal
contins three unknowns: effective proton dersity, volume d the obgct, and magnetic moment. €hcenter of theobject canbe
determined by nmimizing the aygregae sigral from the spheital regbn. The magnetimoment can be dieted from the composite
compkx signals of thee comentric spheres. Whethethe obgct is paranagnetc or diamagnete (relative towater) can be detenined
from the imagnary pat of the mmplex sigral. Both the thermal noise andthe discete vaxels were hdudedin simulations and were
studied by the error ppagdion method. Results: The cenér of the spheigal objectwasdetemined wihin 0.3 voxel from its true
cener. With a properchoiceof theecto time, the magnetic moemtof the obgctcan be deterined within 5%of the actual magnetic
moment. This resut hasbeen coffirmed by both simuations ard error propagation analysi€onclusion: Our prelminary study
demongrates the feabkility of the new method that can be used tzaately quantly the magnéic momentof a voxelwide object
sud as microbleeds orimplanted nanogarticleswithoutanya priori informaton.
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