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Researching	  the	  marketability	  of	  the	  Tunable	  Fourier	  Transform	  Spectropolarimeter.	  

By:	  James	  Meglio,	  Marcin	  Bednarski,	  &	  Ron	  Rojany	  

Abstract 

Through various primary and secondary research methods, a University of Arizona technology 
from the Optics Department was analyzed in terms of new venture viability and sustainability in 
Southern Arizona. Tunable Fourier Transform Spectropolarimeter (TFTS) has applications in 
military, biology and astronomy by using polarization to distinguish different objects such as 
cancer cells. The technology measures details of how an object within an image can change the 
polarization of light compared to how other object in that same image changes the polarization. 
Innovative aspects of the technology include tenability, achromaticity and the bandwidth size. 
The technology however only worked in a laboratory setting and further development was 
ceased due to lack of funding and interest from outside investor groups. Primary data sources 
included the inventor (Dr. Dereniak), the lead optics licensor (Amy Phillips), cancer center 
employees (Dr. Bartels, Mr. Yozwiak), and patent application. Secondary sources included, but 
not limited to, informational databases, medical journals, optical journals, office of technology 
transfer, and small business innovation research. Based on information gathered and consulting 
work, two recommendations were presented to increase the likelihood of the University 
benefiting from innovation: 

• Addition of an Innovation Fund to yearly Tucson conference called Idea Funding. 
Innovation Fund is a $50,000 prize for the most promising technology based on detailed 
criteria. Along with the prize, remaining competitors would receive needed exposure to 
increase funding possibility. 

• Creation of a research funding position at the Office of Technology Transfer. It would be 
the duty of this employee to research and aid in the grant application process for all of the 
technologies at the OTT. 
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Introduction 
 
The honors thesis project within the McGuire Program for Entrepreneurship proved to be a 

difficult, yet rewarding, inquiry into a neglected technology created here at the University of 

Arizona. The technology is a Tunable Fourier Transform Spectropolarimeter (TFTS), and our 

team was tasked with learning about the technology, researching the market potential, and 

providing recommendations to improve the technology transfer process at the University of 

Arizona. 

Technology 

The Tunable Fourier Transform Spectropolarimeter is an optical imaging device that was 

developed by Dr. Eustace Dereniak and graduate student Michael Kudonev. With over 15 

patents to his name, and over 30 years of experience in the Optical Sciences department, Dr. 

Dereniak is a leader in the Optics field. The technology he created measures the details of how 

an object within an image can change the polarization of light, compared to how other objects in 

the image change the polarization. Through the use of this device, objects that were once hidden 

from view can now be seen clearly.  

Due to the multitude of markets in which this product could be used for, we have identified the 

three biggest markets in which the TFTS could be used. The medical imaging, surveillance, and 

astronomy fields would value this technology greatly, each with its own highly specialized use. 

In the medical imaging field, one such use would be for cancer detection. The TFTS could 

hypothetically tell the difference between normal and cancerous cells, and it would be a far more 

precise imaging tool than is currently used. The surveillance field could utilize the TFTS as well, 

by using the different polarizations to differentiate between tanks and camouflage due to the 



different polarizations of metal and foliage.  The astronomy field could also use the TFTS to find 

objects, such as planets and stars, hidden in nebulous clouds. The opportunities are immense in 

just about every field, but the biggest problem facing the TFTS’s marketability, according to Dr. 

Dereniak, is that there is not enough funding to provide specialized TFTS solutions to these 

markets. 

SWOT Analysis 

Now that we’ve discussed the functionality of our technology, we want to go into a detailed 

SWOT analysis of the Tunable Fourier Transform Spectropolarimeter within its market and 

industry. The strengths of the TFTS are its innovative nature, its ability to be accurate and 

precise, the option to be a tunable device, and the achromatic nature of the TFTS. What actually 

triggered the innovation of our technology will be discussed a bit later, but the TFTS is 

innovative. It utilizes polarimetry, a technique that has not been put into practice before in this 

way. Polarimetry avoids the problems that the current technologies run into in the infrared 

wavelength because the crystal retarders allow the system to run more smoothly. This new 

method also makes the TFTS more accurate and precise than its competitors. The ability of the 

TFTS to employ this innovative technique allows the results to be much more accurate and 

precise, which then equates to better performance of the technology and a stronger product in the 

marketplace. Another strength of the TFTS is the fact that it is tunable and achromatic, two key 

essential functions of the TFTS that will be explained in more detail later. These functions, 

however, are absent in all competitors and result in a strong advantage for our technology.  

 

The weaknesses of the TFTS are the fact that it can’t be used in the field yet. It is currently 

limited to laboratory functionality, since the vibrations from outside the lab destabilize the 



system’s ability to produce the same accurate results that it does in the lab. Another is the 

difficult user interface. Currently, it takes a physicist or high-level grad student to even operate 

the TFTS, which obviously presents a weakness in terms of bringing our technology to the 

market. The user interface needs to be brought to common customer level before this weakness 

can be eradicated. 

 

In terms of opportunities in the marketplace, we see many. There are multiple ways that this 

technology can be applied, which broadens the market through which the TFTS can enter and 

penetrate for customers and sales. Big opportunities include the medical industry, to scan for 

cancer cells and scan the eye for eye-health screenings, the security industry for surveillance and 

detection to decipher hidden objects such as tanks beneath trees, and lastly the astronomy 

industry to spot a possible planet within a nebulous cloud. There are so many ways through 

which this technology can be applied that if we can get it to be functional in the field it would not 

fail to find a niche in either market through which it can efficiently operate.  

 

Although it does have these multiple market opportunities, the TFTS faces a few threats as well. 

The main threat that the TFTS is facing is its lack of funding. This strong technology has been 

developed and patented, yet it is struggling to make it out of the lab because of the low levels of 

funding and manpower that the OTT and the U of A get. This results in many U of A patented 

technologies to fall by the wayside because of a lack of support and attention. Another threat, 

which plays off the prior threat, is that the TFTS could get crowded out of the market. As this 

polarimetry technique starts to materialize throughout the industry, more inventors will begin to 

employ it within their own project. We are worried that, as more time passes without funding and 



a usable product, the TFTS could get crowded out of the market completely. Acting quickly 

would benefit the TFTS and help avoid this approaching threat.  

 

The TFTS has a pretty solid SWOT in place, so now we would like to move forward with what 

triggered this innovation. The current technology that was in place did not employ this 

polarimetry technique, but it did result in some basic results of what the TFTS does. These 

results were not at the same level as the results that the TFTS were creating. The current product 

had very low resolution, which would make it difficult to read, and it had uncorrected dispersion. 

Uncorrected dispersion is what occurs when the light refracts off of the object and loses some of 

its clarity in terms of the resulting reaction. This dispersion of the light spectrum and atoms 

would not be corrected and would be left as it was, which equated in questionable results. The 

inventors of the TFTS, and Dr. Dereniak, saw these problems and saw the opportunity to create a 

technology to fix this. Through polarimetry, they not only fixed the problems of low resolution 

and uncorrected dispersion, but they also created a technology that brought forth three even more 

important characteristics. The TFTS brought forth tenability, achromaticity, and a much larger 

bandwidth. The tenability allows the TFTS to function successfully across multiple channels, and 

can be adjusted to work in many different setting and scenarios. The achromaticity allows the 

resulting light spectrum, on the multiple channels, to keep its full spectrum without getting 

mixed up across channels. This full spectrum allows the light to be refracted more accurately and 

precisely, which gives us stronger and clearer results. The large bandwidth is just helpful because 

it allows the TFTS to handle a much larger load of data at one time, as well as more jobs in a 

day. This simply increases the effectiveness and efficiency of the technology. As you can see, the 

inventors saw a fundamental problem in a technology and an opportunity to fix it with an 



innovative new method, and did so quite well, adding more attributes along the way to make it a 

very strong tool in its multiple industries.  

 

Defined Market  

Now that we understand the technology and innovative competitive advantages, it is important to 

establish which markets this technology would enter. It doesn’t really matter what product you 

have or how cool it is, if there is no demand or established and sufficient market for it, it’s 

useless. Fortunately, this is not the case for the TFTS. Although there are many uses for the 

TFTS, we really wanted to attack the lowest hanging fruit in terms of market size and sector. We 

funneled the industries and market sizes down to two main markets: the global medical imaging 

equipment market and the security/surveillance detection market. This is as specific a market as 

we can get for the TFTS since it really can’t be applied to any specific field yet. We see these 

two markets as the strongest opportunities for the TFTS to succeed and really help people.  

 

The global medical imaging market is a strong and growing market. It currently consists of 11 

billion dollar annual sales, and is growing at a 6% compounded annual growth rate. There are a 

lot of big players in this market, such as GE, Siemens, and Philips, however none of them 

currently carry a technology such as this on its product lines. The specific use within this 

industry, as stated before, would be the cancer screenings and eye tests to find cancerous cells 

amongst healthy cells and more effectively measure the health and eyesight of people’s eyes. 

There is definitely a comfortable niche market available for the TFTS to jump into and grab a 

large share of revenues and profits from the big players. This is the strongest market for the 



TFTS to enter and we think it gives it the best chance of succeeding and providing the U of A 

with licensing revenue. 

 

The other market we see as a strong opportunity is the security and surveillance detection 

market. This is an absolutely massive market that has 68 billion dollars in annual sales, and that’s 

funneled down to the specific surveillance detection market. Security and defense as a whole is 

even larger. This 68 billion dollar market is growing at a fast 12% compounded annual growth 

rate and also has big players such as Lockheed Martin, Northrop Grumman, and Tucson’s own 

defense contractor Raytheon. With the heightened sense of security these days and all the 

attacks/threats that circulate on a daily basis, this market is only going to get bigger.  

 

Since this surveillance market is so large and such a great opportunity, we wanted to break it 

down a little more to validate the decision to enter this market. First, we broke down the security 

detection by sector. There are six sectors for this market: air, food, water, plant, human, and 

animal. Food is focused on the USDA and safe products being put into stores, animal and plant 

also focus on the USDA but are handled on a more agricultural level. There is also water, which 

is the basic security of our drinking water from possible attacks or leaks. But the two sectors that 

we want to focus on with the TFTS is the Air and Human sectors. Human is the obvious one in 

that it handles the Department of Defense and Homeland Security. This is the Army and basic 

military protections that the US provides to its people. The other we can utilize is Air. Another 

use of the TFTS, which could be used in this industry, is the Air sector, because the TFTS can be 

used to detect and categorize aerosols, which comes in handy for possible biological attacks 

through the postal service, or any other possible method. The Air and Human sectors of our 



defense are definitely the two main ways we can get into the surveillance industry. Going further 

into this, we broke down the 68 billion in funding by the allocation of the funds in terms of level 

and department within the government. The levels of government who receive this funding are 

split into 6 categories: Department of Homeland Security, State and Local Homeland Security, 

Other Federal Departments within Homeland Security, Homeland Defense, Private Sector 

Homeland Security, and Intel. Community/Counter-Terrorism. When broken down, the State and 

Local level of funding receives the most at 24%, whereas DHS gets 19%, Counter-terrorism gets 

19%, Other Fed departments gets 17%, homeland defense gets 20%, and the private sector gets 

11%. This validates that fact that a quarter of the 68 billion dollar market is funneled through 

local and state levels of security. This creates great opportunity for TFTS within the Tucson and 

Arizona community. Although a strong national market is great, seeing so much of the market 

share available at that level gives smaller community projects a chance to grab some share of that 

revenue. 

 

Arizona Environment 

Now that the market has been defined and established, we want to narrow the focus of this 

technology within the local Tucson and Arizona markets. After all, this is a University of 

Arizona invented and patented technology, and we would like to see the licensing revenue and 

utilization of the product itself within that local community. In terms of the medical imaging 

equipment market, there are a variety of companies in the medical imaging and cancer screening 

business that could benefit from TFTS. Companies such as Professional Image Inc, the American 

Eye Institute and Laser Care, and Assured Imaging, all of which are here in Tucson, could all 

gain a competitive advantage over other companies by implementing this technology. There is 



definitely a need for a technology like this here in Tucson and Arizona in terms of the security 

detection market. We obviously have the third largest defense contractor in the US here in 

Raytheon, and we also have the large issue of border patrol and surveillance with Mexico. Both 

of these create strong opportunity for TFTS right here in Tucson. 

 

This product has had a pretty interesting rise through its development. The basic timeline 

illustrates its process. Basic product development began around 2004, where they then continued 

to work on the invention and bring it to fruition around early 2007. In October of 2007, the 

University of Arizona filed for a patent for TFTS. Then, starting in 2008, the basic 

commercialization process began where the school looked into possibilities for funding in order 

to bring TFTS to the market. Unfortunately, not too many opportunities for funding came to 

fruition and the technology couldn’t really be brought to the market in 2008 or any years 

following. This brings us to the current state of the TFTS technology. It is really unfortunate 

because, currently, this great technology is basically just sitting on a lab shelf somewhere not 

being utilized or worked on. It is not being actively pursued or advertised to anyone in the local 

markets or even within the school. We spoke with doctors here at the cancer center at the U of A 

hospital, Dr. Hubert Bartels and Michael Yozwiak, people within the astronomy department, and 

countless people within related industries, and no one really has heard or knows about TFTS. 

Once we break it down to them, everyone gets really excited and spoke about its many 

possibilities of being used within their specific company. However, even the people within the U 

of A community, didn’t really know what it was. The other part is that, although it’s a great 

technology and can do so many things within the lab, people aren’t taking it too seriously 

because it is still not usable in the field and hasn’t been developed into a prototype to show to 



these folks. The technology itself isn’t even listed on the OTT website. It is just unfortunate 

because the TFTS has fell by the wayside, because of the lack of manpower and funding 

supporting it, and it has so many undiscovered possibilities. We hope that it can be taken out of 

its current state and reignited with some funding so we can bring a field-operating prototype into 

the market.  

 

Research Methods 

We quickly wanted to highlight the main research methods we used in collecting this data for our 

thesis project. Our main primary research were contacts such as the inventor, Mr. Dereniak, who 

helped with the basics of the process of bringing the technology through its invention process 

and the basic uses for the technology in the marketplace. We then spoke with Amy Phillips, who 

is the licensor in the OTT who handles the optical technologies. She helped explain the basics of 

the OTT and how it functions and handles the technologies itself. She also assisted in 

understanding the TFTS a bit more and the science behind how it works. We went through the 

archives at the OTT and got the physical patent application, which explained its innovative 

nature and competitive advantages over other similar products. As mentioned above, we spoke 

with Dr. Bartels and Michael Yozwiak within the U of A cancer canter as well as prior 

professors within the astronomy department and individuals in companies throughout Tucson. 

We then also had basic secondary research based heavily online through the SBIR, OTT, and 

Innovation websites, informational databases, Medical Science Journal for Optical Devices, and 

the Kalorama Information- Global Market for Medical Devices market research report. Our 

research spread far and wide but we believe that it was all high quality information that led us to 



validated conclusions to help TFTS succeed within not only Tucson and Arizona markets, but 

national markets as well.  

 

Recommendations  

Idea Funding 

 

During the course of the investigation of the technology, it was discovered that one of the major 

difficulties that faces most of the technologies at the University of Arizona is lack of funding. In 

order to help alleviate this problem, addition to a current Tucson initiative is being suggested. 

 

Idea Funding is has been a part of the Tucson entrepreneur community since 1995 when it was 

established focusing on innovation commercialization and entrepreneurial economic 

development in Southern Arizona. The Eller College of Management and many of the influential 

firms in the Southern Arizona who attend this daylong retreat sponsor it. It is essentially a 

conference for individuals interested to bring new products or services to market. Entrepreneurs 

and investors who attend the conference are engaged in face-to-face speed pitching allowing the 

ventures to gain exposure and hopefully funding. While it is a great networking opportunity, a 

few companies have been lucky to gain the funding that they seek. There are two awards 

available to participants, Thomas R. Brown Award and the Emergent Entrepreneurs Award, 

however none of them provide substantial funding.  

 

An additional award called Innovation Fund is proposed in the sum of $50,000 and given to the 

best exhibitor, best developed or most promising venture concept in need of funding. Each 



contestant would be required to produce a statement of need prior to the competition. The 

objective of the Innovation Fund would be to support projects that would enhance commercial 

value of University of Arizona’s intellectual property assets. The financial support would be 

extended to an individual technology for a period of six months. It is recommended that Tech-

Launch Arizona becomes a sponsor of Idea Funding and helps subsidize the $50,000 award with 

its budget.  

Each participating technology would be given ten minutes with five minutes question/answer 

session to present to the panel of judges. The criteria which has been developed to judge the 

competition includes the following: 

• The technology’s novelty and need 

• The market definition 

• The stage of the technology 

• The impact the funding will make 

• The legal issues surrounding the technology 

• The principal inventor’s commitment to commercialization 

• The design of the project 

 

This solution could be included within Idea Funding schedule however preferably, it should be 

made an extension and consist of its own full day of activities therefore extending Idea Funding 

to a two-day event. The latter solution would also allow to bring in experts and interested 

companies, in the given industries that will compete for the funding, allowing for an increased 

exposure of the technologies in the particular field.  

 



What is very important about the proposed solution is that it would have a two-fold benefit. First, 

it would provide one technology with the possibility of getting some of the needed funding to 

move the innovation forward. Second, it would increase the chances of other technologies 

present in getting funding from outside investors present. By giving the formal ten-minute pitch, 

each technology or venture would have a higher probability of gaining traction. Along with the 

higher probability comes the increased exposure in the technology’s industry by interacting with 

invited experts and companies specific to the technology’s area.  

 

Research Funding Position at Office of Technology Transfer (OTT) 

 

This second recommendation is also aimed to eliminate the problem of funding for a technology 

or innovation at the University of Arizona by creating a Research Funding Position at the OTT. 

Before the details of the recommendation are provided, it is important to understand what has led 

to the formulation of this proposal.  

 

Relating back to our original technology discussed, Dr. Dereniak mentioned that apart from 

money, as an inventor, he also needs time. As a researcher in the optics department with many 

patents under his name, Dr. Dereniak says that he does not have time to pursue funding himself 

as the optics department invents a lot of things. In addition, through interviews with Amy 

Phillips (chief licensor at the optics department) it was concluded that projects are often “pushed-

out” of the OTT too quickly. As a result, if they are not in the proper stage prototype stage for 

example and they do not gain traction, the efforts to commercialize it will be put on hold as 

another innovation is pursued. The TFTS, which was investigated, is a perfect example of this 



occurrence. The University Cancer Center was contacted regarding the technology. Dr. Bartels 

and Mr. Yozwiak expressed interest in the technology but stated that it is nowhere ready to be 

adopted by the Cancer Center because of its halted laboratory development stage. Cancer 

screening companies in the Tucson area have responded in a similar way. The technology is 

simply not ready for commercialization, which is why it has not gained any traction in the 

industry and efforts to pursue it were abandoned. Just like TFTS, many technologies are not 

developed enough before they are presented to the industry, which presents a major problem as 

well as lost opportunities.  

 

Due to the conclusions that primary investigators at the university often do not have time to 

apply for their own funding, and the funding is crucial in order to further develop the product 

before it gains traction, a new position is suggested to be implemented at the Office of 

Technology Transfer. Out of the twelve person staff at the OTT, most of them are in charge of 

legal proceedings in regards to the technologies and have to prioritize. Amy Phillips mentioned 

that in the optics department alone she has so many active projects that she cannot tend to every 

technology herself – best ones come first. It has been proven in the entrepreneurial world 

however that it is not always the most likely winner that will yield the highest return on 

investment. Every technology therefore deserves personal attention and since that attention often 

cannot be provided, the new position would at least tend to each technology in the most crucial 

area of funding. It would be in the person’s job description to focus on all the grant possibilities 

for all of the incoming OTT technologies, to work directly with the inventors and primary 

investigators on grant applications, and track the technology through the entire grant process. 

This solution would ensure that each technology coming into OTT exploits all of the possible 



funding options and reaches the highest possible development stage before it is presented to 

outside inventors or companies. As a result, each technology would have a greater chance of 

gaining traction and being commercialized.  

 

Referring back to TFTS, Dr. Dereniak mentioned that the a good niche for the technology would 

be to look into optometry due to the fact that polarization has not yet been used in the industry 

and there are properties internal to the eye which allow polarization to more accurately determine 

how good the eye is. SBIR grants have been researched and there is in fact a grant that pertains 

exactly to this area of study. The grant is offered by the National Eye Institute in Optometric 

Imaging with the solicitation reference PA-12-088. In more detail, the grant is offered in the 

strambismus, amblyopia, and refractive error section for new tools and techniques for vision 

screening. Anyone interested in this grant and TFTS would need to fill out the grant application 

and apply for phase I funding in the amount of $250,000 renewable for two years. Phase I would 

be used to further test the viability of TFTS and to specialize it for eye use. If the research would 

yield positive results, Phase II could be obtained in the amount of $750,000 for three consecutive 

years upon which a prototype is made and the product is commercialized.  

 

To conclude, our team worked very hard throughout the semester to study this technology and 

analyze the ways in which it can be brought to the market and how the OTT can become more 

efficient in dealing with these technologies for the U of A. We believe that our recommendations 

listed above should help with this process. We also hope that our technology, the TFTS, will get 

funding and pushed into the market because we not only believe that it has the ability to make 

money, but also provide the priceless alternate value for helping people’s lives. 
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