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Purpose: To quantify radiologic imagecontrastenhancementusing gold nanoparticlescomparedto iodinatedcontrastmedia(CM)
over theentire diagnostic rangeof x-rayenergies. Method and Material s: A Perspexphantomwith 4mmcylindrical wells wasused
to simulate smallportions of vasculature.Eachwell wasloaded with eithergold nanoparticle solution or iodinated CM at equal
concentration (0.5077M radiopaque element). Thephantom was imagedunderfull scatterconditionsin computedradiography(CR)
(40-80 kVp) andcomputedtomography (CT) (80-140 kVp). Imagesobtainedat low energies(≈ 40 kVp) werevalidatedusing
diagnostic typegafchromic film (Gafchromic®XRQA). CdTedetector with MCA wasusedto obtaintransmissionspectra after x-ray
beamat 130 kVp passedthroughsolutionsof gold nanoparticles or iodinated CM. Results: CT andCR images wereevaluatedfor
contrast enhancementby contrast-to-noiseratio (CNR). Low energy results support previousfindings, with gold exhibiting a 60%
greater CNR thaniodine.Gold nanoparticlesalsodisplayedexcellent imagecontrastin CT, producingovertwo timesgreatersignal
thaniodinatedCM at 140kVp. Overthex-ray energy rangeof 70-100kVp, however, bothsamplesdisplayedsimilar contrastvalues.
CdTeattenuation spectra are in accordancewith imageresults wheregold nanoparticlesshowa greaterprobability of attenuationthan
iodinefor photonsbelowapproximately35 keV andabove80 keV. Conclusion: Dataindicates thata solutionbearing gold
nanoparticleswould beaneffectivealternative to iodinatedCM diagnostic radiologyparticularly at lower andhigherendsof x-ray
energiesusedin radiology, suchasmammographyand CT. Conflict of Interest(only if applicable): Fundingprovidedby NanoVic
(NanotechnologyVictoria, Ltc.)


