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Purpose: For interstitial photodynamictherapy(PDT), linear sourcesare often used to deliver
light. It would be advantageous to use the same linear sources to characterize tissueoptical
properties(absorption andreducedscattering coefficients, µa and µs’). The purposeof this study
is to determinethefeasibilityandaccuracyof this methodin a homogeneous turbid media.
Method and Materials: Measurements were performed in homogeneous tissue-simulating
phantoms with linear light sourcesof lengths 2 to 4 cm. In-air measurements were performedto
characterize the intensity profile of each linear fiber. The phantom optical properties were
characterized using two independent methods. One method uses depth dependencefor a
collimated broadbeamand the other methodusesa seriesof point sources. Optical properties
were determined by fitting the measuredlight fluencerateprofiles at severalfixed distances(3,
4.5 and 7mm)from the linearsourceaxisusing a model in which thelinearsourceis treatedasa
seriesof point sources,eachmodeledusing diffusion theory. The resulting optical propertieswere
compared with independentresults.
Results: We developeda method to quickly determine the optical propertiesfor µa between0.1-
1.0cm-1 and µs’ between3 and13 cm-1. We are ableto determinetheoptical propertiesµa andµs’
with a standardandmaximum deviationof 36%(11%) and50% (18%), respectively whenusing
linear light source.Theseerrorsaredue mainly to uncertainty in thedistancebetweenthe detector
catheter andlight sourcecatheter.The 7mm separationgivesthe most accuratedetermination of
optical properties.


