AbstractID:7092Title: Feasibility studyof a carlon nanotule field emission microbeam
systemfor cellualrirradiation

Purpose:

Tissuelevel radiobiologcd effeds thatinfluencetumorcontrolor normal tissue
complicationsstemfrom processes initiated atthe cdlular andsub-cellularlevels
immediatelyfollowing radiationenerg deposition. The exactmechanismef these
procesesat the critical momentsare still poorly undestood. We proposedo developa
nanotechnologyasednicrobean pixel arraycellularirradiation systemthatpromises to
enableresearcher® study the micro-processesat the spatialand tempord scale of the
events. This presentatiomeportsthefeasibility study results.

Method and Materials:

A multi-pixel microbeamcellularirradiationsystemis propo®dto seletively irradiate
chosea targetcells in a Petridishunde microsmpeobservation.The microbean systan
usescarbonnanotubgCNT) field emissiontechnology. Eachof the CNT pixelsemitsan
electronbeamanda silicon nitride window collimatesthe electron beamto a specific
microbeamsize. Theeledron microbeamhas atunableenergyof 20-60 keV. Eachof
the pixel beamsn the multi-pixel microbean canbe controlledindividually. Theinitial
phaseof theresearchs designanddevelopment of a prototypesinglepixel microbean
deviceard cell irradiationdemonstraion.

Resuls:

We havedesighedandfabricded a prototypesingle pixel CNT field emissionmicrobeam
systemandperformeddosecalibration. GAFCHROMIC film is usedto meaure
ab®lutedoseanddosedistribution. Microbeamradiationdoseis calibratedasdoseper
radiation pulse. We peaformed cell irradiationusing the prototypemicrobeandeviceon
Rat1 cells. H2AX is phosphorylted at DNA damagesitesandthe microbean
irradiatian patternis confirmed by the pattern of DNA damage

Conclusion:

We havedemonstrate the feasibility of asinge pixel CNT field emissionmicrobeamfor
cellularirradiation. The next reseach stepis study thefeasbility of the multi-pixel
microbeamarray.
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