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Development and Performance Evaluation of an Animal SPECT
System Using Philips ARGUS Gamma Camera and Pinhole Collimators
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Purpose: We developed an animal SPECT system using clinical Philips ARGUS scintillation camera, pinhole collimator with specially
manufactured small apertures and laser alignment system to minimize center of rotation error, In this study, we evaluated the physical
characteristics of this system and biological feasibility for animal experiments. Methods: Rotating station for small animals using a step
motor and laser alignment system were developed. Pinhole inserts with small apertures (0.5, 10, and 2.0 mm) were manufactured and
physical paramefers including planar and reconstructed spatial resolution and sensitivity were measured for some apertures. Using
manufactured multiple line sources: the size of usable field of view was measured. Using a Tc-99m line source with 0.5 mm diamefer
placed in the exact center of field of view, planar spatial resolution according to the distance was measured. Calibration factor to obtain
FWHM values in mm unit was calculated from the planar image of two separated line sources. Tc-99m point source with 1 mm diameter
was used for the measurement of system sensitivity, In addition, SPECT data of micro phantom with cold inserts and raf brain after
intravenous injection of [I-123]FP-CIT were acquired using laser alignment system and reconstructed using filtered back projection and
ordered subsets expectation maximization reconstruction algorithm. Results: Size of usable field of view was proportional to the distance
and that could be fitted into a linear equation.(v=14x+05 xdistance) System sensitivity and planar spatial resolution at 3 cm measured
using 1.0 mm aperture was 71 c¢ps/MBq and 1.24 mm, respectively, In the SPECT image of rat brain the distribution of dopamine
transporter in the striatum was well identified in each hemisphere. Conclusion: We verified that this new animal SPECT system with
the Philips ARGUS scanner and small apertures had sufficient performance for small animal imaging.
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