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Clear understanding of the dynamic process of photodynamic therapy (PDT) is a key to improve and expand this relatively new modality of
cancer treatment. Rigorous investigation of the PDT process, however, has to rely upon the accurate knowledge of light distribution in human
tissues with neoplasms.  Currently, this requirement presents a significant roadblock because nearly all human tissues are strong scattering media
at the wavelength of photodynamic activation. Moreover, the optical properties of these tissues are inherently inhomogeneous because of the
additional presence of tumor and photosensitizers. We report the development of a Monte Carlo based model to solve light distribution,
concentrations of photosensitizer and oxygen in a time sequence to provide a framework for simulations. We developed a Monte Carlo code for
calculating the photon density in an inhomogeneous tissue phantom based on the radiative transfer theory in which the spatial dependence of the
tissue optical parameters is determined by the distribution of photosensitizer. A coupled set of rate equations have been used to solve the time
dependence of concentrations of photosensitizer and other € ements important to the physics of the PDT process. The data from the Monte Carlo
code and the coupled rate equations were fused to obtain the time-resolved spatial distribution of light distribution and photosensitizer parameters
that are critical to the understanding of the PDT process. The applications of this quantitative framework for the investigation of photobleaching
and oxygen consumption on PDT will be presented.



