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Purpose: In recentyears, micro CT imagingsystemshave beenemergedasa promisingimagingtechnique for the tissueengineering
applications.We report our research resultsin using a commercialmicro CT imagerto evaluatethebonedefectrepairin smallanimals.

Method and Materials: In this study, the animal model includedFischer344 femalerats. The surgery was performedat the top
calvarial areaand a circular-shaped hole with diameter of 8.0 mm wascut out. Humanmesenchymalstemcells with a baculovirus
expressing BMP-2 wereengineeredandimplantedin thebiodegradablescaffolds. Thesescaffoldswerefabricatedfrom polymersand
then attachedto the critical-sizearea in the rats. In the experiments,therewerethreeimaging groups including a control group for
comparisons. A period of 12 weeks was scheduledto complete the micro CT imaging experiments.The imaging modality was a
commercial SkyScan1076 micro CT system.Mathematicalmethods,including densityslice technique, wereapplied to quantify the
boneregeneration progress.

Results: Basedon our preliminary analysis from the volumetric imagesreconstructed from the micro CT projections, significant
mineralization canbedetected at weekfour andfull bonybridging in thecritical-sizeareas canbe observedat week12. The images

were acquired at the settings of 80 kVp for the x-ray energy, 124 Aµ for the current,316 ms for the exposuretime, and 360

projectionsfor onefull circular rotation.

Conclusions: We have succeededin using themicro CT imagingtechniqueto quantify thescaffold-guidedbonerepairprogressin a
smallanimalmodel.Our imagesshowedthat the full bonybridgingcanbeobservedat theweekof 12. Theresultsindicatedthat the
feasibilityof futurepotential clinical applicationsof baculovirus-engineeredmesenchymalstemcellsin humanboneregeneration.


