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Purpose:
Currentcommercial micro-CT scannershavethecapabilit y of imaging objectsexvivo with high spatial resolution, but performing in
vivo micro-CT on small animals is still challengingbecause their physiological motionsare at leastten times faster than those of
human. Thepurposeof this research is to developa respiratoryandcardiacgatedmicro-CT scannerwith bothenhancedspatialand
temporal resolutions,andmoreversatile imagingcapabilit iesfor in vivo imagingof smallanimalmodels.

Method and Materials:
A physiologically gatedmicro-CT scanner was constructed basedon a carbonnanotubemicro-focus x-ray source. The scanner
consists of a carbon nanotubex-ray source,a flat panel x-ray detector,and a rotation sample stagealignedin cone-beam geometry.
The dynamic gatingwasachieved from a small animal physiological monitor systemplus somehome-madegatingelectronics. The
spatial and temporal resolutions of the scanner were evaluated by MTF analysis and temporal analysis, respectively.
Cardiopulmonarygated micro-CT imageswere collected and analyzedon several anesthetized free-breathingmice to evaluatethe
system’s performance.

Results:
The scanner was found to have 50 micronsspatial resolution and ~20 millisecondstemporal resolution. Imaging sequenceswere
readily synchronized and gated to non-periodic physiological signals of free-breathing mice. Quantitative physiological
measurements can beobtainedfrom thefour-dimensional micro-CT results for thecardiopulmonaryorgansof themice.

Conclusions: 
We have developeda physiologically gatedmicro-CT scannerbasedon a carbonnanotubemicro-focusx-ray source. Thescannercan
easilyacquireimagesat thedesiredcardiopulmonaryphases with fasttemporalresolution andminimizeddelay. Thehigh spatialand
temporal resolutions of the micro-CT scannermake it well suited for in vivo imaging of small animal models. The system
performancecanbepotentially enhanced throughfurtherdevelopmentof a carbonnanotubemicro-focus x-ray tubewith higherflux.


