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Purpose:
Tissue-level radiobiological effects thatinfluencetumorcontrolor normal tissue
complicationsstemfrom processes initiated at thecellular andsub-cellularlevels
immediatelyfollowing radiationenergy deposition.Theexactmechanismsof these
processesat thecritical momentsare still poorly understood. We proposedto developa
nanotechnologybasedmicrobeam pixel arraycellularirradiation systemthatpromises to
enableresearchersto study themicro-processesat thespatialand temporal scaleof the
events.This presentationreportsthefeasibility study results.

Method and Materials:
A multi-pixel microbeamcellularirradiationsystemis proposedto selectively irradiate
chosen targetcells in a Petridishunder microscopeobservation.Themicrobeam system
usescarbonnanotube(CNT) field emissiontechnology. Eachof theCNT pixelsemitsan
electronbeamanda silicon nitride window collimatestheelectron beamto a specific
microbeamsize. Theelectron microbeamhas a tunableenergyof 20-60 keV. Eachof
thepixel beamsin themulti-pixel microbeam canbecontrolledindividually. Theinitial
phaseof theresearchis designanddevelopment of a prototypesinglepixel microbeam
deviceand cell irradiationdemonstration.

Results:
We havedesignedandfabricated a prototypesingle pixel CNT field emissionmicrobeam
systemandperformeddosecalibration. GAFCHROMIC film is usedto measure
absolutedoseanddosedistribution. Microbeamradiationdoseis calibratedasdoseper
radiationpulse. We performedcell irradiationusing theprototypemicrobeamdeviceon
Rat-1 cells. H2AX is phosphorylated at DNA damagesitesandthemicrobeam
irradiation patternis confirmed by thepattern of DNA damage.

Conclusion:
We havedemonstrated the feasibility of a single pixel CNT field emissionmicrobeamfor
cellularirradiation. Thenext research stepis study thefeasibility of the multi-pixel
microbeamarray.
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