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Research/Technology Overview: Overview:   
Lung cancer, which accounts for 25% of all cancer deaths, is currently the most common 
cause of cancer death among men and women in the United States. It is projected that in 
4 years, there will be twice as many women who will die of lung cancer as breast cancer. 
Currently lung cancerous tumors are usually located by using conventional x-rays, 
bronchoscopy, sputum assays, random biopsies, etc. Excisional biopsy followed by 
histology, the most common techniques used for early neoplastic changes and carcinoma 
detection, can have unacceptable false negative rates, often arising from sampling errors. 
Considerable savings and less patient discomfort might be gained if tumors could be 
detected earliest, presumably the most curable stage, using a minimally invasive 
technique and hence treated early. Long-term survival of patients with lung cancer has 
not changed significantly in 20 years. The majority of patients are diagnosed at an 
advanced stage and most of the research has been aimed at treating the advanced disease. 
However, treatments at this advanced stage have been not shown to make a significant 
difference in improving the survival rate over the last two decades. The non-invasive 
nature of time-resolved optical tomography system using short pulse laser proposed in 
this research makes it most attractive for early detection of lung cancer and tumor. 
Optical tomography is expected to yield physiological information with a safer, simpler 
and less expensive system than the other types of methods. Optical tomography using 
short pulse laser will provide information about lung cancer and tumor properties, 
location, and size with high resolution, which is critical before performing tumor 
necrosis. 
 
Target Industry Overview: 
The development of time-resolved optical tomography system proposed in this research 
will break new ground in detection and treatment of lung cancer and tumor, one of the 
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leading causes of mortality in US and other parts of the world. The technology for time-
resolved optical tomography is not yet at a stage of commercial viability. 
 
Commercial Applications: 
Through this research the related state of the art in time-resolved optical tomography will 
be advanced, and thus assist in paving the way for transporting the technology from 
present exploration and feasibility demonstration stages to the arena of commercial 
viability.  
 
Stage of Technology Development and Commercialization: 
From the standpoint of detecting lung cancer and tumors, a primary technological 
challenge arises from the fact that laser light is highly scattered in all directions by 
tissues. The nascent but rapidly developing technology of optical tomography using short 
pulse laser holds the promise of providing non-invasively detailed information about the 
tissue interior by measuring the temporal profile of the time-varying transmitted and 
reflected optical signals. To achieve these goals, detailed experimental study of delivery 
of laser energy with high efficiency in tissue samples, phantoms, biochemical species, 
and animals such as rabbits, mice will be performed. Delivery of pulsed laser light to the 
cancerous cells and tumor is done using hollow waveguides having different coatings for 
high transmission efficiency. The problem of determining the optical properties of tissues 
and tumors and hence the state of the tissues from experimentally measured time-
dependant optical signals then requires the development of software using sophisticated 
inverse algorithm. Transient radiative transport models used for analyzing short pulse 
laser propagation through tissue media will be used for developing such algorithm. The 
scattered, reflected, and transmitted signals measured when short pulse lasers interact 
with scattering-absorbing media like tissues possess a unique feature compared to the 
conventional cw laser measurements. The distinct feature is the multiple scattering 
induced temporal signature that persists for time periods greater than the duration of the 
source pulse and is a function of the source pulse width, the scattering and absorbing 
properties of the medium, and the location in the medium where the properties undergo 
changes. If the detection is carried out at the same short time scale (comparable to the 
order of the pulse width), the signal continues to be observed even at large times after the 
pulse has been off due to the time taken for the photons to migrate to the detector after 
multiple scattering in the tissue media. Once the whole system is optimized for optimal 
performance, commercialization activities will begin. 
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