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Purpose: Repeatedscansof microCT candeliverradiation doselevelsthatcanperturb thebiologicalresponseof ananimalmodel.
Thepurposeof this studyis to determineif a simple phantom havingdimensionsthatapproximatethesizeof a typical mousecanbe
substituted for theanimal modelfor radiation dosemeasurementsof microCT scans.

Method and Materials: Phantommeasurementsof radiation dose wereperformedwith a hollow water-filled acrylic cylinder(OD:
25.4mm, ID: 19.0 mm)anda lithium fluorideTLD in a PVC pouchimmersedin thewatercompartmentof the phantom. CT was
performedusinga microCT system(X-O™, Gamma Medica-Ideas,Northridge,CA) with anx-raysourceof two settings,75
kVp/0.325 mA and60 kVp/0.530mA which are typical for in vivo studies.CT datawereacquiredusing512projectionsover120
secondsof continuousx-rayexposure.For comparison,a TLD placedwithin thethorax of a euthanized mouse(~30 g) wasexposed
usingthe same x-ray techniquesas thephantom. A total of 4 TLDs (oneeachwith two x-raysettingsfor thephantomandanimal
measurements) were readusing a Harshaw6600 TLD readerwith correction factorsappliedfor 60-75 kVp x-ray.

Results:TheTLD measurementsproduceddosemeasurements of 3.645and4.255cGy in thecylindricalphantom,and4.137and
4.690cGy in theeuthanizedanimal, for x-ray techniquesof 75 kVp/0.325mA and60 kVp/0.530mA, respectively.Thereadings
obtainedfrom thephantom measurementswere 9-12%lower thanthoseobtainedfrom the animal.

Conclusion: Theradiation dosemeasurements usingTLDs in themouse-sizedcylindricalphantomwerein a goodagreementwith the
dosemeasurements in the euthanizedanimal. This phantom, in combination with TLDs, potentiallyis a useful tool for estimating
radiation dosefor serial in vivo studieswith microCT.


