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Purpose:This investigationwas initiatedto determinetheradiobiologicenhancementfor
x-ray irradiationof cellsin thepresenceof citrate-stabilizedgold nanoparticles.

Method and materials: Citrate-stabilized gold nanoparticles were addedto a strain of
lymphomacellsin suspensionat a concentrationof 0.017mg of gold perml. Cell
suspensionspreparedincluded a two shamcontrols, andtwo sampleswith gold
nanoparticles. Oneshamand onegold nanoparticle basedsamplewere irradiatedwith x-
rayphotonsfrom a clinical x-raydevice (120kVp, 6.67mm Al equivalentbeam). A
total dose of 0.91Gy wasdeliveredin two approximately equalparts (24 hour
separation).Thenon-irradiatedcell suspensionsweretreatedidentically. Cell survival
for non-irradiatedcell suspensionsandirradiated cell suspensionsweredeterminedover
72 hoursusingmethylenebluedyeexclusion.

Results: Theratio of live:deadcellsfor all cell suspensionswas7.5:1at thestart of the
experiment.After 72 hours,theirradiatedcells exhibiteda ratio approximately50%
lower thanthenon-irradiatedcells. Theirradiatedcell suspensionwith gold
nanoparticlesshowedenhanced cell killing.

Conclusions: Evenat thelow gold concentrationandlow x-ray energy, gold
nanoparticlesexhibit some enhancement of cell killing. Furtherstudies areongoing
usingincreasinggold concentrationsand varying radiationdoses. It is likely thatthe
presenceof higherZ materials contributesto secondary electrondosein a waythatmay
bedescribedonly throughmicrodosimetry methods.
Gold nanoparticle-enhancedradiationtherapy is a possible outcomeof this work.
Additional effort is directedtowardfunctionalizedgold nanoparticlesusingtargeting
moieties for specificcancers. This work contributestowardan understandingof the
therapeuticenhancementthatmaybeexpected with specific concentrationsof gold
nanoparticles.
Supportedby: NIH R01CA119412-01


