AbstractlD:8397Title: EnhancedEnagy Transferfrom MegaVoltageRadidion to the
TumorCell Killing SingletOxygenby Semicondutive Nanoparticles

Purpse To invedigate a novel enagy transfer pahway from 6 MV therapeuticX-rays to Quantumdots (QDs), which further

activates Photofrin to produce reactive singlet oxygen speces by a processknown as Foser ResonanceEnergy Transfer,and
sutseqently enhancecel Kkill.

Methods and Materials: The photonemission efficiency of QDs uponexcitationby 6 MV X-rayswasmeasued asa function of the

doserate from 100 cGy/min to 600 cGy/min. A corjugate was synttesized basedon the conjugationof Phobfrin and QDs The

guerching of the photon emissionwas measuredvith the conjugae. The energytrarsfered to the photofiin wascalailated basedon

the principle of Foster Resomnae Energy Trander (FRET) that the energy trander efficiency is proportonal to the degreeof

guerching. Thecell kill enfancemenwith the conjugatesvasstudiedusing A549 humanlung carcinanacells andan optical density
basedassy. Thecellular distribution of the conjugatesvas imagedby a confocalmicroscope.

Results QDs were foundto be exdted by the 6 MV radiation and the numberof visible photmsgeneratedrom QD dependedineary

on the radiation doserate. The FRET efficiency increasesas the number of Phdofrin moleculesconjugated to the quantum dots

increasesThe conjugateresultedin a statigtical significant34%increaseddl kill at24 pmol/mlconjugateconcentaton comparedo

radiation alone with minimd toxicity in norrirradated controls. Fluorescencemicroscopy revealedthat the conjugateswere
distributedwithin the cytogasm.

ConclusionsThis conjugate showsdistinct propeties asa novelmediafor generéing singlet oxygenandenhancedtumor cell killi ng,

which is achevedsyrergistially with radiation througha physical andlinearinteracion betweenQDs andX-ray; the conjugatdtself

showsminimal dark toxicity at nM concentrabn, thus can be readily targeed by confomal radiotherapywith high geometrical
speificity.




