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Purpose: To investigate the rate of MRI imagedegradation in a three-dimensional dosimetermade of ion exchangeresin
beadslabeledwith ferrous ionsand to compare the rate to MRI imagedegradation in a three-dimensional ferrous-gel
dosimeter.

Method and Materials: A three-dimensional dosimeter material wasmadeby labeling cation exchangeresin beads with
ferrous ions.After hydrati on, the beadscontain a low pH solution. Adding ferrous ionsmakeseachbeada self-contained
Fri cke chemical dosimeter. A container packed with thesebeadsforms a tissueequivalent three-dimensionaldosimeter.
Dosimeter samplesexposedto 6 MV x-rays and evaluated using MRI showa linear R1 versusdoseresponseof 0.10to 0.09sec-

1 Gy-1 similar to a ferrous-gel dosimeter. Diffusion of ferric ions is problematic for ferrous-gel dosimeters,asdif fusion results
in rapid blurrin g of dosedistr ibution informati on. For comparison, two sample vials were prepared, eachconsistingof a layer
of unlabeled beadsinterfacedto a layer of either ferrous or ferric ion labeledbeads.MRI scansof R2, which is proportion al to
ferro us and ferric ion concentrati on, versus distancefr om the beadlayer interfacewere made of the vialswhen constructed
and six dayslater. To evaluate chemical diffusion, scan resultswere fi t to the error function complement and changesbetween
initial and final scanswere usedto calculate the diffusion constants.

Results: Diffusion constants for ferrous and ferric ions in the ion exchangeresin beaddosimeter were 1.5x 10-5 and 2.5x 10-6 
cm2/hr, respectively. Theseare significantly lessthan the ferric ion diffu sion constant in ferrous-gel dosimeters, which is 1.5x
10-2 cm2/hr.

Conclusion: In comparison to the imageblurring of a ferrous-gel dosimeter, blur rin g of dosedistribu tion information due to
diffusion doesnot appear to be a problemwith the ion exchangeresin beaddosimeter material.


