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Purpose: Treatmentplanning for X-ray ActivatedAugerelectronradiotherapy requiresCT datasets correlatedto thedistribution of
preloadedhigh Z radiosensitizer moleculesin cellular DNA. Thestudy’s aim wasto evaluatea polychromaticmicroCT scanneranda
synchrotron monochromaticCT systemfor theirabilit y to measurethespatialdistribution of iodineincorporatedin DNA.

Method and Materials: The Skyscan1074microCTsystemproducesimagesat 20-40 kVp with a 736×512elementCCDcamera.
CT imageswere acquiredat 40 kVp and 1000 µA. The synchrotronproducesa tunable(6-35 keV) monochromaticbeamwith a beam
profile of 0.1×2.8cm2 and a 1.5k×1kCCDcamerawith focusing lensesto obtainCT imageswith pixel sizesof 4.5-9.0µm. CT
images wereacquiredabove(33.8keV) andbelow (32.5keV) iodine’s K-edgebindingenergyof 33.169keV. Phantomswere
constructedfrom acrylic for thebenchtopmicroCT systemor glassmicro-hematocritcapillary tubesfor thesynchrotron based
monochromaticCT system. Iodinecontrastagent(Reno-30) wasdilutedwith distilled-deionized waterin concentrations0.05-25 mg I
ml-1.

Results:Results from the microCT systemandthesynchrotron K-edgesubtraction data werefit usinglinearregression.Thefi t
parametersfor theSkyscan andCAMD (33.8keV) datawereCT# =2.39+ 29.7×[I] with χν2=0.282and CT# =6.80+ 82.74×[I] with
χν2=1.37 respectively. Thefit parametersfor theK-edgesubtractionwere[I] meas= -0.00968+ 0.677×[I] known with χν2=1.61.

Conclusions:Noiselimited the microCT’s accuracy at low iodineconcentrations.K-edgesubtractionusingmonochromatic x-raysis
promisingbut theglasscapillary tubeshaveprovedtoo attenuatingfor testmeasurements.Measurementof 0.06mg I ml-1 
(corresponding to 18%thymidinereplacement) appearedfeasible.Theimaging methodsarebeingappliedto studyingChinese
hamsterovarycellscontaining iododeoxyuridine-labeledDNA to verify themagnitudeanddistribution of iodineincorporationin cell
samples.


