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Purpose: To improvethe image contrastandresdution of phosphoimaging platebasedligital autoradiography{DAR) througha
deconvaution algorithm.

Method and Materials: The studywas corducied with Fuji BAS-MS2325phosphoimagingplates. Series of smallradioactive
souces typically 100-200 microns in diameterwereconstuctedon a hydrophobicsurfaceof glassmicro slidesfor different
radioactive iodines.The DAR imagesof thesetestsourcesareanalyzedusing the RichardsorLucy (R-L) deconvolition algorithmto
derive thepoint sprea function (PSF)of theradionucldeson theimagingplate. DAR imagerecoveryis perfomedwith theR-L
algorithm usingmeasued PS-. The performancef this methoddogy is evaluate with a shamDAR image,anddemonstatedon
actualtumorsectbnscontaining radiotracers.

Results: Themeaswed PSFshowssaisfactoryreproducibilty for eachradionudide, and canberepresentedy the sumof three2-D
Gaussan peaks. Simuationssuggestthatwithin awide rangeof signalnoiseratio (SNR), thedeconvoluion algorithm canclosely
recovertheradioactvity distributiors on tisste sections.In addiion, thereexigs optimal R-L iteration numberdor different SNR
levelsin termsof thecorrelationof radoacivity distributionandrestorel imageintensity. In thereconstructedmagesof tumor
sectionsthe contrastanddetaik are remarkablyimproved

Conclusion: Deconvoltion improvesmagecontrasianddetailbut anplifies noise.Theusefulnesof imagedeconwlutionliesin
the removalof falsepostiv e pixelsandachievinga betterdeined mapof theradioactivty distribution within thetissuesedion,
allowing for quantitativeanalysisof markerdistribution at the loco-regionallevel. Our methoddoesnotrequire sophsticated
instumert, andcanbeconverently conducedin laborabry equippedwith ordinary DAR andmicroscopydevices.



