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Purpose:Theabili ty of radiation to disruptthe blood-brainbarriercouldbeexploitedtherapeutically to enhancethedeliveryof drugsto tumors.
Thedynamicinterplaybetweenradiation andthedeliveryof therapeutic drugsof interest,however, is not well understood.We presenta mouse
modelsystemwhich canbeusedto study theseeffects.

Materials & Methods: Two 1 mm-longmicrodialysis catheterswereimplantedinto themousebrain parenchymaor orthotopictumorsite.Using
a precisionradiation device developed by our group,we irradiatedonecathetersitewhile leavingtheotherasa control.Localization was
accomplished via cone-beamCT guidance.Following radiation,we deliveredtemozolomideorally and thenperformedmicro-dialysis fluid
collection overa six hour period with an awake-animalsystem.Microdialysis providesa directmeasurementof drug levelsin thebraintissuevia
leakage acrossa porousmembrane.Concentrationsweremeasuredby high-pressure liquid chromatography.

Results: Gafchromic EBT film measurements in phantomsdemonstratethatfor a local doseof 5 Gy to thecathetersite,thecontralateralcontrol
side receiveslessthan0.1Gy. Catheterfiducials werevisible in thecone-beamCT andwere effectively usedto localizeradiation. Localized
deliverycanbevalidatedwith immunohistologicalstaining for γH2Ax, a protein affectedby doublestrandbreaks.Concentrationsof

temozolomidewere measuredwith a sensitivi ty of 0.02µg/ml.

Conclusions:Thesystemprovidesa highly accurateand directmeans of examining theinteractionbetweenlocalizedbrain irradiation anddrug
delivery.


