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Photodynamic Therapy (PDT)

 Photosensitizer

 Light at 630 nm 

 Oxygen

 Singlet Oxygen



Obtaining Pleural Cavity Geometry



Delivered Light Fluence



Organs at Risk



Poisson's 

value

Young’s modulus 

(kPa)

Density  

(kg/m3)

Pleural Cavity 0.36 3 242

Table 1. Lung stress-strain material properties 

Element 

Number

Min 

element 

quality

Average 

element 

quality

Element   

volume 

ratio

Mesh 

volume    

(cm3)

Max 

growth 

rate

Mean 

growt

h rate

Patient 56052 0.09 0.69 2.93×10-7 2631 4.45 1.85

Table 2. Element statistics of the tetrahedral mesh generated for the geometry

Material and Mesh Properties
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Mathematical Simulations of PDT



Photochemical Parameters



Temporal Changes of Tissue Oxygenation



Photosensitizer Distribution



Singlet Oxygen Simulation



Singlet Oxygen Distribution



 In the ongoing clinical trial, the prescribed light fluence dose for 

Photofrin-PDT for mesothelioma is 60 J/cm2. The magnitude of 

the delivered fluence changes from 54.5 to 73.6 J/cm2 on the 

surface of the pleural cavity. 

 The distribution of [1O2]rx during PDT was simulated and

mapped on the treated plural cavity by using COMSOL.

 We believe that in situ monitoring of the under- and over-

exposed regions to [1O2]rx can significantly improve the

treatment.

Conclusion
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