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Purpose: To developan image-guidedconformal small animalirradiationsystemfor pre-clinical studies. Theinitial dosimetric and
imagingproperties of thesystemhavebeencharacterized.

Method and Materials: The systemconsists of a 225kVp x-ray tube (GE Isovolt, maximum power3 kW, focalspot=0.4mm-
3.0mm), and20.5×20.5 cm amorphoussiliconflat paneldetector (512×512pixels,7 frames-per-second)mounted on a rotatinggantry.
Thesystem canrotate360°, at a maximumspeedof 3 RPM. Thesource-isocenterdistanceis 31 cm, andthesource-imager distance is
62 cm. Cone-beamCT imagesaregeneratedfrom projectionsoverhalf or full rotation,andreconstructedusing filtered-back
projection. A motorizedstageallowstranslationalmovementof specimen. Initial dosimetric characterization of thesystemhasbeen
doneusing EBT Gafchromic film in a solid waterphantom at 2 cm depth. Theunit is freestandingandself-shielded.

Results:Themaximum doserateachievableat isocenter is 4.5Gy/min for 220kVp unfilteredbeam, and2 Gy/min for 220kVp beam
with 0.5mm addedCu filtration (HVL = 1.0mm Cu). Themaximum doserate for 100kVp is 2.5Gy/min (unfiltered)and1.5Gy/min
with 2mm added Al filtration (HVL = 3.1 mm Al). Cone-beamCT imagesare generatedwith a resolution of 0.2×0.2×0.2mm.

Conclusion: Image-guidedconformalpre-clinical irradiation systemswill enablenoveltranslationalresearch in radiation oncology
andradiobiology. Thepresented systemhasbeendemonstratedto providethedoserate,mechanical stabilityandimage-guidance
capabilities necessaryto facilitatesuchresearch.


