AbstractID:9002Title: Micro CT imaging evaludion for the saffold-guidedcalvarid
bonedefeds repairin smadl animal models

Purpose: In recentyears micro CT imagingsystemshave beenemegedasa promisingimagingtechnigie for the tissueengineering
applcations.We repot our reseach resultsin using acommercialmicro CT imagerto evaluatehebonedefectrepairin smallanimals.

Method and Materials: In this study, the annmal modd included Fischer344 femalerats. The surgely was performedat the top
calvaial areaanda circular-shaged hole with diameter of 8.0 mm was cut out. Humanmesenchymastemcells with a bacuovirus
expresig BMP-2 wereengineeredndimplantedin the biodegadablescaffodls Thesescaffolds werefabricatedirom polymersand
then attachedto the criticalsizeareain the rats. In the experiments therewere threeimaging grous including a control group for
comparsons A peiod of 12 weeks was scheduledo conplete the micro CT imaging experimentsThe imaging modality was a
commecial SkyScan1076 micro CT system.Mathematicaimethods,ncluding densityslice technique were applied to quantfy the
boneregeeration progres.

Results: Basedon our preliminary aralysis from the volumetric imagesrecastricted from the micro CT progjections, significant
mineralzation canbe detet¢ed at weekfour andfull bony bridging in the critical-sizeare& canbe observedat week 12. Theimages
were acaquired at the settirgs of 80 kVp for the x-ray enegy, 124 ,UA for the current, 316 ms for the exposuretime, and 360
projedionsfor onefull circular rotation.

Conclusiors: We have succeededn using the micro CT imagingtechrique to quantfy the scaffoldguidedbonerepairprogressin a

smallanimalmodel. Our imagesshowedthatthe full bony bridging canbe observedat the weekof 12. The resultsindicatedthat the
feasibility of future potentia clinical appicationsof baculovrus-engnesredmesenchymastemcellsin humanboneregeneration.



