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Purpose: To develop a Small Animal Conformal Radiation Therapy Device (SACTRD) that will provide a degree of
geometric/anatomic targeting comparable to what is achievablein current clinical radiotherapypracticeto promote translational
researchin radiation oncology. Method and Materials: The SACRTD will integrate3D-conformal radiation therapy delivery with
conebeamCT (CBCT) imaging for image-basedtreatmentplanningandguided-delivery.Themainsystemcomponentsare:A Seifert
Isovolt Titan 225kV X-ray tubewith focal spotsizesof 0.4and 3 mm, which is mountedon a custommade“gantry” and hasa special
collimating assemblythat allows field sizes down to 0.5 mm diameterat the 34 cm isocenter. A second main componentis a
computer-controlled robotic arm (Adept Viper S650) for animal positioning. The six degreesof freedom(6DOF) robot can be
programmedto movewith an accuracy±0.020mm in XYZ directions.A third main component is a digital X-ray flat paneldetector
for CBCT. The X-ray source, the flat panelimagerand the robot will be integratedfor radiationdelivery and imaging.A shielded
enclosure housingthe SACRTD is presentedin a companionabstract. The final systemwill be capableof precise,accurate and
quantifiable conformal delivery of radiation doseto selectedtargetswithin smallanimals in single or multiple fractions. Results: The
developmentof SACRTD is in progress and currentwork is focusedon stablegantry design,characterizationof the X-ray beamat
various energies and programmingof the robotic animalpositioning system. Conclusion: The developmentof the SACRTD in an
academiclaboratoryis a feasible but challenging undertaking,which hasbeen motivatedby the needfor a R&D tool for biological,
functional and molecular studiesin radiation oncology usingsmall animals which can effectively mimic currentand future clinical
systems.


