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Purpose:
An automaticvariable-aperture collimatorhasbeendevelopedto usea diagnostic animalCT for small
animal radiation therapy. This system, togetherwith a 3D translation bedstage,will enablethe
application of advancedclinical radiotherapy techniquesto animalmodelsof disease.

Method and Materials:
Thecollimator is mountedon the gantry of a GE RS120 microCT scanner (GE Medical Systems,
Milw aukee,WI), betweenthex-ray sourceand the bore. It consistsof two stagesoffsetby 30°, eachwith
6 trapezoidal brassblocksmovingalong a hexagonal frame,pushedby 3 slots on a rotationaldriving plate
to createhexagonalopenings. Theopeningsof thetwo stagesalwaysforma constant ratio, to fi t with the
microCT x-ray beamdivergence.Thecollimator axis to x-ray beamalignmenthasbeenassessedby
imaging theaperture. An algorithm hasbeendevelopedto measurethe misalignment andto guidethe
collimator position adjustment. Thetorquesrequired to drive the two stagesweremeasuredby a
torquemeterduring the design.

Results:
Geometric analysesanddirectmeasurementdemonstratedthattheprojectedapertureon theiso-center
planeis 3.5mm/degreeof driving platerotation. The collimatorcanprovide 98% of attenuationfor 120
keV photons, sufficient for therapeuticnarrow beamgenerations. The collimator-beamalignmentcanbe
adjustedto better than0.2mm, comparedwith the0.3-mm sourcespot size. With thedesignedratio of
theopenings, a regulardodecagonal apertureis formedfrom the sourceview. Themeasuredtorqueto
open andclosea stagerangesfrom 1 to 5 N-m. A 30-N-m driving motor hasbeenselectedaccordingly.

Conclusion:
A variable-aperturecollimator hasbeen constructed. Using a commercialanimalCT onecandeliver
narrowbeamx-ray to experimental animals, sothat advancedclinical radiation therapytechniquescanbe
appliedin pre-clinical research.


