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IC2 - Innovation, Creativity & Capital 
25 Years of Research & Scholarship 

 
The Institute for Innovation, Creativity, and Capital (IC²) at The University of Texas 
at Austin is a research laboratory dedicated to the continuing, sustainable economic 
growth of the nation and the world. IC²'s mission is to explore, experiment with, and 
extend capitalism to generate economic prosperity that leads to sustainable and civil 
societies. 
 
Our 25 years of research is disseminated through technical reports, monographs, 
conferences, journal publications, book series, regional development & training and 
our MSSTC degree program. 

 
IC2 Research & Programs 

 
Austin Technology Incubator 
ATI facilitates the growth and development of emerging technology companies by 
advising early-stage, high-risk companies and providing them with the necessary 
assistance to make their technology-based ventures succeed. ATI's 65 graduate 
companies have generated 1.2 billion in revenue. 
 
Clean Energy Incubator 
CEI offers an environment dedicated specifically to helping young clean energy 
companies succeed. Located in Austin, Texas, CEI provides the resources and 
facilities necessary for qualified start-ups to attract funding and aggressively 
compete in the free market.  
 
Commercialization Training & Consulting  
Commercialization Training & Consulting offers a wide-range of technology 
commercialization programs and forms collaborative partnerships with Fortune 1000 
companies which develop healthy economics and stable societies for global 
commerce. Programs include: Accelerated Technology Assessment and 
Commercialization, Incubator Management and Technology Commercialization 
Training, Converting Technology to Wealth: A Series of Six Modules, and Economic 
Development Programs in Emerging Regions. 
 
Cross-Border Institute for Regional Development 
CBIRD is a community-based institute for the border region between lower South 
Texas and Northeastern Mexico aimed at transforming and diversifying the economic 
and social conditions of the Border region.  
 
E-Learning & Training Labs 
ELT Labs is a collaboratory ("laboratory without walls") that brings together 
transdisciplinary teams from academia, business, and government to help ensure 
that the nation has a skilled workforce when it needs to meet the challenges of the 
coming century. 
 
International Fellows Program 
An IC² Fellow is an honorary position bestowed upon individuals whose interests and 
experiences parallel the mission of institute. IC²'s 216 Fellows bring together 
(physically and virtually) some of the worlds finest minds. 
 
MS in Science & Technology Commercialization 
Designed for working professionals, the twelve-month MS in Science & Technology 
Commercialization (MSSTC) program is designed to equip executives with the 
specialized skills necessary to move technologies from the laboratory to the 
marketplace.  
 
Visiting Scholars Program 
The Visiting Scholars Program brings scholars from around the world to the IC² 
Institute in Austin, Texas to study and research advanced technology management 
and commercialization.  

IC2 Institute, 2815 San Gabriel, Austin TX 78705, 512-475-8902, www.ic2.org 
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1 Executive Summary 
We believe that the Greater Austin-San Antonio Corridor stands at a crossroads in its economic 
development history. In the past, the Corridor has aligned itself with national priorities, and 
worked closely with the State of Texas to stay in synch with emerging technology-based 
industries. At present, however, the Corridor has fallen behind in this area, while at the same 
time, we find ourselves facing the dawn of a radical new age of technology, the Convergence 
Age. The Convergence Age is being enabled by nanotechnology, and driven by the 
“convergence” technologies of biotech, informatics, and cognitive sciences. These forces 
promise not only millions of new jobs and trillions of dollars in new product sales, but also social 
and economic shifts potentially greater than those brought on by the automobile and the personal 
computer combined. If the Corridor does not position itself to take part in this shift in 
technologies, it may face a future as the Rust Belt of the Silicon Era, with only shuttered fabs and 
lost jobs to show for its one-time prosperity.  
 
The good news is that the Corridor’s basic strengths are still intact, and applicable in many ways 
to the coming Convergence Age. Furthermore, Houston and Dallas-Fort Worth are off to a strong 
start in building their economies around convergence industries, despite limited state funding in 
comparison to other regions around the US. It is imperative that the Corridor to both step up to 
support and to leverage the existing efforts in those cities with the overall goal of placing Texas 
in a leadership position. It is also imperative that the State of Texas find a way to support these 
efforts throughout the state, or it will find that the current budget crisis to be more than a short 
term problem as the state is bled dry of the high wage jobs and the growing industrial concerns 
that have traditionally fueled its tax base.    
 
The objectives of this report are to raise the consciousness of the Greater Austin-San Antonio 
Corridor with regards to convergence of technologies, and to provide recommendations on how 
to best position the Corridor to reap the benefits of this revolution. The nanotechnology industry 
is projected to generate $1 trillion in product revenues worldwide by 2015, and may require up to 
two million new workers by then, both projections by the National Science Foundation1. The 
number of new workers required is more than the combined worldwide employment of General 
Motors, Ford, Daimler-Chrysler, Microsoft and Intel.  
 
We provide a report card on the present status of two key convergence industries in the Corridor, 
nanotechnology and biotechnology, through the results of our inventory survey and profiles of 
select Corridor companies in these spaces. Working from our database of approximately 170 
Corridor companies and organizations in the nanotech, biotech, relevant R&D, and venture 
services sectors, we obtained 70 responses to our extensive survey. This is a response rate of 
over 40%, which we believe to be indicative of the community awareness of this industry and 
their concern over the lack of regional resources and development funding directed to them.  
 
The survey results characterize the issues of importance to the engines of future job creation in 
the Corridor, its growing nanotech and biotech companies. It should be particularly compelling 
to State and regional leadership that of the 37 for-profit, product-producing companies in our 
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survey, all but one had been offered incentives to relocate to another region of the United States. 
Furthermore, the one benefit most desired by these companies and their investor community, lab 
space and equipment, is not being offered as a recruitment incentive in most cases, yet. If this 
changes, we believe that the Corridor stands to lose many of these companies.  
 
We used the survey data in an analysis of Corridor strengths and weaknesses in the context of a 
set of six criteria derived from IC2’s Sustainable Innovation Systems model for technopolis 
success. These criteria are Research excellence, Multiple and varied funding sources, Well 
networked, Attractive to talent, National priority alignment, and Supportive infrastructure. We 
ranked the Corridor on a scale of 1 to 10 for each criterion relative to the leading regions 
nationwide.  
 
Based on our analysis, we generated the following major recommendations for the Corridor. The 
recommendations presented here have been shortened for inclusion in the Executive Summary. 
The full recommendations, data analysis and justification can be found in Section 4 of this 
document.  
 

1. Improved national priority alignment 
a. Award of a Nanoscale Science and Engineering Center is a must for UT to remain 

among the elite in technology. If the current proposal is not successful, another 
one should follow. 

b. There is an untapped opportunity in applications of nanotechnology to achieving 
national energy independence. The state as a whole has obvious strengths in 
energy and nanotech, while the Corridor can bring some valuable and unique 
assets to such an effort. Nanotech application to energy production is among the 
“Grand Challenges” of the National Nanotechnology Initiative. 

c. There are opportunities to exploit the Corridor’s collective assets in Homeland 
Security and Preparedness that are just beginning to be tapped. Further 
coordination within the Corridor could yield considerable dividends. 

2. Regional and state funding of these industries was found to be seriously lacking in 
comparison to other competitive regions. Despite the current budget crisis, we believe 
that funding for this type of economic development is crucial to the economic future of 
the state.  

3. These industries tend to be capital-intensive, particularly in the early stages of product 
development. We recommend that lab and developmental space be made available to 
these industries, utilizing the existing technology incubators in the Corridor as the 
mechanisms to leverage currently underutilized capital resources and to develop new 
resources. Although we have not prioritized these recommendations intentionally, since 
we believe all are important, if only one recommendation is acted upon, it should be the 
recommendation to make lab space available to early-stage and startups in these sectors. 

4. In networking, we recommend establishment of two key networks, one at the executive 
level, and one at the technical working level, to facilitate inter-institution collaboration 
and cross pollination of the best technical thinking. There is presently no forum to gather 
the potential participants in the convergence industries for networking purposes. We also 
believe that it would be highly desirable to build a connection between San Antonio and 
the statewide nanotechnology community.  
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5. In education, there is both a need to be met and an opportunity that needs to be taken 
advantage of. The need to be met is the growing requirement for more college graduates 
with technical backgrounds. We recommend that the process of meeting this need start at 
the secondary school level, where interest in technology among students needs to be 
raised. The opportunity to be taken advantage of lies in the sweeping societal 
implications of nanotechnology and convergence. There is Federal funding to perform 
research in this arena, which the LBJ School of Public Affairs and the smaller liberal arts 
colleges within the Corridor can tap into. This would not only place them into a position 
of leadership, it will also help build critical mass within the Corridor in the convergence 
industries.  
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2 Introduction:  
Technology Waves and Economic Development 

American history is replete with waves of emerging technology-driven change that shifted 
centers of political and economic power around the country and, more often than not, even 
altered the fabric of our society. With each wave of technological change, and the rise of a 
corresponding industry, one or more geographic regions led the changes and reaped most of the 
benefits for its citizenry. Examples of such technologies (and their corresponding technology 
centers) include the steel industry (Pittsburgh), the automotive industry (Detroit), oil and 
petrochemical (most of Texas), aviation (Southern California and Seattle), the space program 
(South Florida, Houston, and Huntsville, Alabama), and of course computers, the Internet, and 
IT (Silicon Valley, Austin, Boston’s Route 128, Dallas, and Seattle). In each case, the general 
characteristics of a region on the way up include an influx of high paying jobs, reduced 
unemployment, improved city services, rising real estate values, and a generally higher quality of 
life than the nation at large.  
 
This type of economic development can also be a double-edged sword, as many of these 
technology-centric regions have found out the hard way. A sudden dip in demand for the 
products of the industry they are built around can be devastating to the local economy, as Seattle, 
Detroit and Pittsburgh found out in the 1970’s. In each of these cases, the local economies were 
tied too closely to one industry. The effects of industry downturns were so extreme that they 
drew national attention. In Seattle, when Boeing’s fortunes soured along with the rest of 
aviation’s in the 1970’s, a billboard was erected that read "Will the last person out of Seattle 
please turn off the lights?". To this day, the Midwestern portion of the US is still referred to by 
the derisive nickname it gained during the worst days of the auto and steel industry’s downturn: 
“The Rust Belt”. The Corridor’s communities are no strangers to such boom and bust cycles. 
 
Ultimately, both regions recovered along with their respective industries, but the depth of the 
downturns could have been reduced significantly with proper industry diversification, economic 
development planning, and perhaps more importantly, recognition of emerging technological 
trends and their associated commercialization paths.  
 
In the context of our region’s position in 2003, we are on the cusp of an unparalleled opportunity 
to further diversify and develop our economy by combining regional strengths to take advantage 
of the next great wave of technology-driven development. This opportunity is founded upon the 
emerging field of nanotechnology, and the industrial landscapes that it promises to permanently 
alter. The consensus among leading scientists is that the emerging nanotechnology industry has 
the potential to change our society and its economics to an extent perhaps unrivaled by the 
combined impact of the automobile and the personal computer. Projections indicate that 2 
million nanotech workers will be needed worldwide in 10-15 years2. To put this in perspective, 
this is more workers than General Motors, Ford, Intel, Microsoft, and Daimler-Chrysler 
combined employ worldwide. 
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Because this industry is an emerging one, traditional economic development methods used to 
attract large, established companies are limited in their effectiveness. To be sure, there are major 
companies such as IBM, 3M, Motorola, AMD and Sony that will be players in this new field. 
The Corridor is already home to major components of these and other big companies who will 
participate in the nanotech revolution. However, the emergent nature of nanotech means that 
these large players will be drawn to research and commercialization activity in nano, just as they 
were drawn first to Silicon Valley and later to Austin by the combination of research excellence, 
alignment with national priorities, talent pools and ease of doing business in these regions. The 
implication of this is that the Corridor will need to do everything in its power to facilitate and 
encourage the technology commercialization process. This is a complex mandate with six key 
elements, which are defined below.  .  
 
Efficient and effective technology commercialization, regardless of the specific sector, depends 
on coordination and focus of intellectual, financial, and political capital. Beginning in the mid-
1960’s, the leadership in the Austin-San Antonio Corridor targeted economic development of the 
region through attracting technology-based industries and by creating a commercialization 
infrastructure, from the research institutions and the larger companies that generate the 
intellectual property to the myriad of service providers, such as technology law firms, 
consultants of all stripes, venture capitalists, and incubation facilities.  
 
It was not until sufficient resources were applied to economic development to bring MCC and 
SEMATECH to Austin in the 1980s that the efforts finally came to fruition. Attracting these two 
entities to Texas is a direct example of alignment with national priorities. At the time, the US 
was in danger of losing the lead in the still emerging IT industry to overseas competitors, much 
as the US is being challenged now to maintain its lead in nanotechnology. These two 
organizations, along with the existing high tech companies and the new ones that they drew to 
Austin, revived the local economy and took it another step toward diversification. It was this 
revival, and the methods used to create it, that led to The IC2 Institute’s development of the 
technopolis model of economic development. A technopolis combines research excellence with 
technology development and commercialization outlets to drive economic development3.  
 
The IC2 Institute’s pioneering development of the technopolis framework of economic 
development produced a model that recognizes the importance of facilitating innovation by 
coordinating intellectual, financial, and political assets and actions, according to a shared, unified 
vision.  .The technopolis model favors development of ideal environments for technology-based, 
ecologically friendly economic development with educational, health care, and recreational 
services.  The model attracted high-tech companies who were seeking locations for primary 
product development facilities.   
 
Two critical contextual aspects supported the technopolis framework for Austin: it fit the 
community's social values, and it had a window of opportunity in which to realize rapid success. 
Regarding the first, Central Texas has long stressed high technology industries. With respect to 
the second, the launch of the Central Texas technopolis model in the 1980’s coincided with at 
least three trends that allowed the region to target key projects to rapidly build its reputation: 
 



 
© IC2 Institute, University of Texas at Austin 

13 
 

 low oil prices and hard recession in Texas brought a sense of urgency that induced 
support from key political and financial brokers across the state;  

 the intensified shift toward a knowledge-based economy; and,  
 trends toward collective investment in the computer industry by high-tech companies.  

 
While the current downturn in the national economy has curbed the growth of the Central Texas 
technopolis, the region’s key assets remain intact and there is new focus on leveraging greater 
economic diversity. The next major waves of technology change appear to be in the 
“convergence industries” (biotechnology, information technology, and nanotechnology) and in 
the Clean Energy/Energy Conservation sectors. The latter has been addressed by an IC2 study in 
conjunction with the Austin Clean Energy Initiative, released in the Fall of 2002.  With respect to 
the convergence industries, the corridor’s key assets in convergence industries are systematically 
inventoried and assessed in this study for the first time. We are at a critical stage of development 
with respect to these emerging industries, sustainable development, and the state of the key 
industries in the Corridor. Cooperation within the corridor and coordination of its resources are 
crucial if we are to avoid becoming the silicon analog to the Rust Belt.  
 
To have a sustainable system there must be certain characteristics present in the R&D system 
that are reinforced by incentives operating on the system. These six crucial characteristics based 
on our experience of other similar systems, are: 
 

• Research Excellence – for the purposes of evaluating a technopolis that is developing 
emerging technology field like nanotechnology, this measure largely equates to the 
quality and scope of advanced research in the sciences and engineering. 

 
• Multiple and varied funding sources – the system as a whole, and the majority of its 

constituent institutes, should seek multiple sources of income and capital funding to 
sustain their work. The use of multiple funding sources contributes both to their 
independence from one dominant source and to their relevance to the multiple 
stakeholders of the R&D system. Typical sources will include a mix of Federal and state 
public funds, foundations, international programs, domestic and international industry, 
and private funds through institutional investors, venture capitalists, and angel groups. 

 
• Well networked – open access to peers in order to share thinking about research 

questions, findings and theories is essential to ensure relevance and value added within 
any innovation system. Unique approaches should be encouraged within a free and open 
exchange of ideas 

 
• Attractive to talent – ensuring the continuing vibrancy that comes with new minds and 

new talent attracted to work in what they judge to be an important area of endeavour and 
providing them with appropriate rewards. Quality of life, which includes recreational 
opportunities, cost of living, and a number of other factors are also important here.  

 
• Aligned with national priorities – the system must be relevant to a range of purposes 

that justify its use of resources. These include in varying proportions: 
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o Culture – the funding of knowledge exploration for its own value as a 
contribution to human endeavour 

o Defence – as a contribution to national security 
o Health and quality of life – to fight disease and improve welfare for citizens in 

various ways  
o Environment – to ensure sustainable development and mitigate negative impacts 
 

In the context of nanotechnology, the national purposes have been clearly outlined with 
the “Grand Challenges” as given by the National Nanotechnology Initiative4.  
 

• Supportive infrastructure – to be successful over the long term as a technopolis, a 
region must have the infrastructure in place to support emerging industries. In addition to 
workforce requirements, a favourable entrepreneurial environment is very important for a 
region’s growth into a new technology arena. There are two key aspects that comprise a 
favourable entrepreneurial environment. The first is the presence of a critical mass of the 
experienced entrepreneurs themselves. The second is the strength and availability of a 
support infrastructure for the entrepreneurs. This encompasses items such as incubators, 
educational programs, support professionals who are accustomed to working with start-
ups, and a critical mass of emerging technologies to commercialize.   

 
These six criteria will be used throughout this report to rate the Greater Austin-San Antonio 
Corridor relative to other technology driven regions. When these criteria all reach high levels 
with respect to a particular emerging technology-driven industry, the resulting regional economic 
growth can be dramatic. The Greater Austin-San Antonio Corridor is in a unique position with 
respect to these criteria at this point in time, particularly when its assets are considered in the 
context of the Corridor as a whole, rather than any one metroplex. Furthermore, with respect to 
the emerging nanotechnology field, and its convergence with the still growing, but more mature 
biotechnology and information technology industries, the Corridor has significant, but as yet 
largely untapped, strengths. There are also a number of significant challenges the Corridor will 
have to overcome to recognize the economic potential of convergence industries.   
 
The cataloging of Corridor strengths, weaknesses and challenges, and recommendations for the 
Corridor to capitalize or improve upon them, are the core objectives of this report. Part of the 
cataloging effort included a survey of the nanotech, biotech, and convergence companies and 
institutions within the Corridor, and their service providers. Starting with an initial database of 
approximately 180 companies and institutions, IC2 attempted to contact each of these 
organizations to request a survey response. Our database was derived from earlier work by the 
Austin Chamber of Commerce, the Texas Research Park Foundation, and the SmallTimes 
nanotechnology industry database. We are grateful for their assistance in this effort. As with any 
effort of this nature, we could not contact all of the companies and organizations in the database, 
since a portion of the contact information was out of date or the companies did not exist, etc. 
Ultimately, though, we did receive 70 responses from a variety of organizations. We believe this 
sample to be a fairly representative cross section of the Corridor’s activities and needs. The 
respondent breakdown by primary business is broken down in Figure 1 below. Note that 
respondents were allowed to choose more than one sector served by their company. Data from 
this survey will be referred to throughout this report. 
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Figure 1: IC2 survey respondents by primary product sector 

2.1 Definitions of Nanotechnology and Biotechnology 
 
Nanotechnology was defined by the Nanoscale Science, Engineering and Technology (NSET) 
initiative in February, 2000 as5: 

Research and technology development at the atomic, molecular or macromolecular 
levels, in the length scale of approximately 1 - 100 nanometer range, to provide a 
fundamental understanding of phenomena and materials at the nanoscale and to create 
and use structures, devices and systems that have novel properties and functions 
because of their small and/or intermediate size. The novel and differentiating 
properties and functions are developed at a critical length scale of matter typically 
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under 100 nm. Nanotechnology research and development includes manipulation under 
control of the nanoscale structures and their integration into larger material 
components, systems and architectures. Within these larger scale assemblies, the 
control and construction of their structures and components remains at the nanometer 
scale. In some particular cases, the critical length scale for novel properties and 
phenomena may be under 1 nm (e.g., manipulation of atoms at ~0.1 nm) or be larger 
than 100 nm (e.g., nanoparticle reinforced polymers have the unique feature at ~ 200-
300 nm as a function of the local bridges or bonds between the nano particles and the 
polymer). 

However, we recognize there is considerable variation even within the nanotechnology 
community as to what products and materials actually constitute nanotechnology. Two examples 
were provided by Teravicta and Zyvex at the recent Nanoventures conference6 in Dallas. 
Teravicta’s core product uses MEMS (Micro-Electro-Mechanical Systems) technology, which by 
the definition above, have dimensions that are at least an order of magnitude too large, but the 
venture community still categorized them as a “nano-RF” company. Zyvex proffered an 
extension to the definition of nanotechnology in “molecular nanotechnology” or MNT, which 
they defined as any technology achieved through a controlled sequence of nanopositioning7. One 
application of this definition would be to delineate assembled nano-devices from less complex 
but still man-made nano-materials. As an emerging industry, the taxonomy of the field is not yet 
clearly established, although there is progress in that direction.  

 
Regardless of the definition used, the potential impact of nanotechnology is best understood by 
reaching an understanding of what may be accomplished by it. The following quote from the 
Foresight Institute8, using the earliest generally accepted reference to nanotechnology, provides a 
hint:  
 

The central thesis of nanotechnology is that almost any chemically stable structure 
that is not specifically disallowed by the laws of physics can in fact be built. The 
possibility of building things atom by atom was first introduced by Richard 
Feynman in 1959 when he said: "The principles of physics, as far as I can see, do 
not speak against the possibility of maneuvering things atom by atom." 

 
So, in theory, we could rearrange any collection of carbon atoms, say from charcoal, into the 
structure of a diamond, or the appropriate collection of organic molecules and atomic elements 
into food. This aspect of nanotechnology is akin to the mythical medieval discipline of alchemy, 
except that there is nothing mythical about nanotechnology. However, it does not stop here. 
Properties and characteristics fundamentally different from existing materials and substances can 
be achieved with the proper nanostructure. For example, you would not think of rubbing your 
grandmother’s fine silverware on a wound to make it heal faster, but Nanotechnologies Inc, a 
UT-Austin spinout, has found that nanostructured silver suspended in a salve will do just that9. 
The applications for nanotechnology are too broad for a comprehensive listing to be included 
here, but a sampling of the breadth and depth of applications is provided in Table 1 below. 
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Table 1: Sample listing of nanotechnology applications. 
 
Nanotechnology Application/Characteristic Advantage/Enabler for: 

Hydrogen storage Reliable, safe hydrogen storage is a 
major issue to be overcome if fuel 
cells are to become practical 

Conductive polymer 
nanocomposites 

Flexible circuits, wearable computers 

far stronger than steel in 
tension, yet also many times 
lighter. 

Very high energy storage flywheels. 
Lightweight armor. Possibly an 
enabler for a Space Elevator 

Drug containment Controlled delivery, highly targeted 
drugs. 

Carbon Nanotubes 

Conductivity Molecular scale wires, molecular scale 
electromagnetic shielding, molecular 
transistors, electromechanical RAM, 
low cost flat screen displays 

“Smart” Phase change  Materials alter their insulative 
properties based on body heat  

Permanent textile surface 
nano-coatings 

Liquid and solid stain repellant fabrics 
that are indistinguishable from cotton 
or other common clothing fabrics 

Transparent optical coatings Very hard, damage resistant 
polycarbonate lenses 

Nanotitania pastes in 
conjunction with organic 
dyes 

New class of photovoltaic solar cells 

Nanostructured 
Surface Coatings 
&  Materials 

Molecular memory Instant-on computers, very high 
storage densities at low costs results in  
all-pervasive smart devices 

Fluidic self-
assembly 

Nano-ID Tags All-pervasive radio frequency ID tags 
in every product – no more checkout 
lines 

Nanoelectronics Sensing devices Robust, cheap sensors for chemical 
composition, heat, light, sound, 
motion, etc  

 

Biotechnology is defined by the Brookings Institute as: 

Biotechnology n -- “Biotechnology is the application of biological knowledge and 
techniques pertaining to molecular, cellular, and genetic processes to develop 
products and services. The biotechnology industry, as it defines itself, consists of 
firms established to develop this knowledge and to exploit it commercially. 
Biotechnology has potential applications in a wide variety of industries. It is already 
used in agriculture (genetic engineering of plants and animals for food and fiber), in 
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manufacturing (food processing and chemical engineering), and even in computing 
(bio-computers)—all of them important although often related more closely to non-
medical uses of biotechnology. The largest category of biotechnology applications is 
in health and medicine: diagnosing, treating, and in some cases preventing disease. 
Standard & Poors estimates that human diagnostics and therapeutics account for 95 
percent of biotechnology revenues (Standard and Poors 2000). This Biotechnology is 
not synonymous with medical technology or even with high-tech medicine. Many 
medical technologies and disciplines are unconnected to genetic and cellular 
manipulation.”10.   

However, for the purposes of this inventory and study, such biomedical and medical companies 
and institutions are included because they are key to the overall health, vitality and attractiveness 
of the Corridor. 

2.2 Convergence of Technologies 
 
Experts project a unification of the biological, information, and physical sciences within the first 
half of this century11. The enabling technology in this unification will be nanotechnology, and 
the ability that comes with it to directly manipulate all matter at the atomic scale. Convergence is 
a phenomenon that is based on common materials and capability at the nanometer scale, and 
technology integration that starts there. In turn, fundamental control in the biological and 
physical sciences over matter and its behavior is enabled through the fusion of technologies.  
This is expected to have a broad affect on all areas of society and will drive significant economic 
development in geographic areas that lead this developing trend. 
  
Nicholas N. Donofrio, senior vice president of technology and marketing at IBM Corp., told a 
group of IT professionals at TechXNY on June 25, 2002 that biology will play a major role in 
convergence and the next wave of technology:  
 

For 30 years, we've been talking about all kinds of convergence of technologies, but 
none will be as profound as the upcoming convergence of IT and biology.  The PC did 
not wipe out the mainframe, Thank God, the new economy did not erase the old 
economy, and biotech is not going to take over the world. But we need to be ready to 
catch that ride.12  

 
Others see an even more significant convergence occurring. The economist Lester Thurow, of 
MIT, describes it this way: 
 

 I believe that we are now in a period of time that 50 years from now an economic 
historian is going to call the Third Industrial Revolution.  This is a revolution based 
on leaps forward in interactions between six key technologies: microelectronics, 
computers, telecommunication, designer materials, robotics and biotechnology.  Despite 
the fact that we talk a lot about IT and the internet, I want to emphasize that this is much 
more.  For example, go into a hospital operating room today, you’ll find that everything 
is very different than it was 15 years ago.  The MRI has replaced the X-Ray, the laser 
has replaced the knife, and massive open-heart surgery has been replaced by micro-
surgery.  Most people believe, because of new materials, we are on the lip of a 
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revolution, where if you look at the energy business and automobile business, we are 
going to be shifting from hydrocarbons to hydrogen and we are going to have a 
completely different world.  Probably the biggest revolution is in biology.  Because if 
you look at modern micro-biology, the only way to think about it is this is Newton and 
Einstein mixed together in a brief 50 year period of time.13 
 

As sweeping as these quotes are, they still do not capture all the implications of convergence. An 
indication of the scope of convergence is given by the National Nanotechnology Initiative’s 
(NNI) table of proposed interagency collaborative activities14, shown in Table 2 below. This is 
perhaps the first scientific initiative in history to involve so many branches of the US 
Government, and this breadth of involvement is indicative of the scope of convergence. The NNI 
is rapidly becoming the Apollo program of our generation, but with much more direct socio-
economic implications.  
 

Table 2: Proposed inter-agency collaborative activities for FY 2002 
Agency DOD DOE DOJ EPA NASA NIH NIST NSF 

Fundamental research x x   x x  x 

Nanostructured materials x x  x x x x x 

Molecular electronics x    x  x x 

Spin electronics x    x   x 

Lab-on-a-chip 
(nanocomponents) 

x x x  x x x x 

Biosensors, bioinformatics    x  x x  x 

Bioengineering x x    x  x 

Quantum computing x x   x  x x 

Measurements and standards 
for tools 

x x  x  x x x 

Nanoscale theory, modeling, 
simulation 

x x   x   x 

Environmental monitoring  x  x x   x 

Nanorobotics  x   x   x 

Unmanned missions x    x    

International collaboration x x x x x x x x 

Nanofabrication user facilities  x  x x x x x 
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The point to be taken from the preceding table is that technology convergence is so all-
encompassing that it is driving an unprecedented level of inter-agency collaboration. Science has 
traditionally been organized into a hierarchy, starting with physics as the most basic science, 
defining the behavior of the basic building blocks of all things, up through chemistry and 
biology, where complexity increases from the inanimate to the animate, and finally on to the 
cognitive and social sciences, where the behavior of sentient beings is studied if not defined. For 
the first time in history, technology convergence and the “unparalleled breakthroughs”15 that are 
accompanying it present the opportunity to see and define the interactions of each discipline with 
the others. This is similar to the architecture of nature itself and, as such, requires convergence of 
all the sciences to be able to understand and manage technology at this scale.  
 

 
Figure 2: The Convergence of Technologies16 

 
 
 

2.3 Examples of Technology Convergence 
  
Technology convergence is perhaps even harder to grasp in terms of examples than 
nanotechnology alone, simply due to the vast range of applications. Figure 2 shows how the 
overlap of the biotechnology, information technology and nanotechnology is creating new 
categories of products such as biosensors that can quickly and accurately detect biological agents 

 

Nano-Technology
• Electrical 
• Structural 
• Biomedical 
• Energy 
• Environment 

Info-Technology 
• Hardware 
• Software 
• Communications 

Bio-Technology 
• Pharmaceuticals 
• Diagnostics 
• Research / Info 
• Tools 
• Industrial 

Genomics 
Bioinformatics 
Proteomics 

Biosensors 
Biochips

Nanodevices 
Nanosensors 
Nanoelectronics Bioelectronics

Drug Delivery
Nanobiotechn-
ology 



 
© IC2 Institute, University of Texas at Austin 

21 
 

and precisely targeted drug delivery systems. Additionally, there are some technologies that are 
clearly enabled through convergence. A listing of examples follows: 
 

• “Gene on a chip” genome analysis, wherein thousands of DNA samples are 
simultaneously analyzed in order to rapidly map the DNA of a plant or animal. This 
method is orders of magnitude faster than traditional methods. There are significant 
implications for disease cures, increased crop yields, etc.  

• Xeotron currently sells a device that combines the technologies of digital 
photolithography using the Digital Micromirror Device developed by Texas Instruments, 
microfluidics, and a DNA microarray. The resulting data is analyzed using 
bioinformatics. This device is used in drug discovery and analysis, among other things, 
and has a cost of less than half of more traditional methods17.  

• Nano-sized drug particles that are more readily absorbed by the body18. 
• C60 “Buckyball” based drug delivery systems that can inhibit HIV enzymes, cause cancer 

tumor regression or protect nervous system tissue in people with Parkinsons.19     
• Using DNA's unique lock-and-key mode of chemical bonding as “scaffolding” to enable 

a novel molecular-circuit assembly technique that is compatible with silicon-based 
electronics.  This could allow construction of incredibly dense memory devices with 
densities of 10 trillion bits per square centimeter20. 

• Intel’s precision biology research is combining nanotechnology microfluidics with 
chemistry and biology to create handheld devices that make medical scans on the 
molecular scale. "In the future, we want to be able to look at DNA or other proteins and 
use microfluidics to analyze them on-chip," Patrick Gelsinger said. "We want to be able 
to make inferences about cell characteristics right on the spot, which will be a very 
powerful method of early disease detection."21  

• Human-machine interface improvements could lead to everything from improved combat 
performance to artificial eyes to commercial productivity increases.   

 
Examples of nanotechnology  and biotechnology convergence are evidenced in Cornell’s 
Nanobiotechnology Center Goals, which “include22: 

• creating optical, electronic, and chemical sensors such as molecular-based assays, or 
biosensors, to rapidly measure bacterial pathogens in foods and the environment 

• devising probes to examine the inner workings of individual cells 
• engineering micro-scale versions of full-size chemical analysis laboratories 
• producing cell culture analogs of mammalian organs that will supplement animals in 

drug testing 
• growing neurons on microfabricated surfaces to develop networks and prostheses 
• fabricating microscale motors powered by chemical fuels.”  

2.4 Economic Impact of Technology Convergence 
 
The economic impact of nanotechnology and the technology convergence which it is driving are 
measurable both in terms of government research funding in the short term and in more 
commercial terms over time. In the US, Federal funding is on a steep upward trend, with $847 
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million budgeted for FY 2004, spread across 10 Federal Agencies. The funding trend for the NNI 
since 1997 is shown in Figure 323.  
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Figure 3: National Nanotechnology Initiative Federal funding by fiscal year22. 

 
Nanotechnology research is being aggressively funded around the world. Worldwide government 
spending on nanotechnology research is estimated at $2 billion for 2002.24  Of that, $1.19B is 
being spent in the Far East, with Japan spending $650MM alone.  The Japanese are well 
positioned in many nanotechnology areas (see Figure 1 in Appendix). 
 
The nanotechnology potential commercial market has been estimated by a number of entities.  
The National Science Foundation (NSF) predicts that the total market for nanotech products and 
services will reach $1 trillion by 2015.25  In a recent presentation, Philip J. Bond, US 
Undersecretary of Commerce for Technology, presented an estimate that the world market for 
nanotech devices could reach $700 billion as early as 2008.26 The Mitsubishi Research Institute 
has estimated the Japanese market alone to be $66 billion in 2005, rising to $158 - $255 billion 
in 2010, with a worldwide market of $1 trillion dollars by 2010.27  The economic growth 
potential for those regions with active nanotechnology industries is obviously enormous.  
 
If anything, these estimates may understate the total economic impact because they do not fully 
account for the disruptive effect that nanotechnology may have. Venture Capitalist Terry Rock, 
speaking at Nanoventures28, gave an example of this using Alien Technologies’ nano-RFID 
(Radio Frequency IDentification) tags. Their recently announced order from Gillette for 500 
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million units sets up a scenario in the retail supply chain where the millions of transactions that 
are now being tracked are going to be replaced by trillions of transactions once the nano-RFID 
tags are being used to their fullest extent. This not only changes the RFID market, it will be 
disruptive to every aspect of the retail transaction tracking systems, including databases, storage 
systems, servers, maintenance operations, etc. 29 
 
However, the economic gains from biotech may be limited by their very nature. Professor 
Michael Darby of UCLA, emphasized that “....biotech research represents a major, 
metamorphic revolution in which new industries are created, rather than the type of incremental 
progress that perfects existing products. As with earlier technological revolutions, our ability to 
track or gauge biotech’s importance is hampered by a lack of data and history. Another 
trademark of a metamorphic revolution is that many new firms enter an emerging industry that 
has few or no incumbents. And very few of these new firms succeed. Within Biotech, only about 
10-20 percent of early firms became large”.30 As a rule, these firms tend to stay small and 
focused on research. It is also enlightening that the 10th largest pharmaceutical company by 
annual revenue ($7.25B) has higher revenue than the combined sales of the ten largest Biotech 
firms ($6.99B).31  
 
We also see this “David and Goliath” dichotomy of biotech vs. pharmaceutical companies in the 
Corridor. Here, the biotech firms usually have 10 or so employees while the pharmaceutical 
companies will often have hundreds. The obvious conclusion is that the Corridor would be better 
off attracting pharmaceutical companies rather than biotech companies. On one level, this is 
correct. However, this conclusion neglects the effects of convergence with nanotechnology and 
the resultant slew of possible new companies based on convergent technologies. If convergence 
spawns large “nano-ceutical” firms, the Corridor could absolutely benefit from having a 
significant number of biotechnology companies to be able to “play” in the convergence field and 
ride that wave of development.  The other benefit of the smaller biotech firms is that there are 
usually many of them, which tends to make up for their small size. 
 
Finally, one study shows the societal economic benefit from biotech in general and may well be 
indicative of the potentially enormous resulting benefits of convergence for society:  
  

Evidence of biotech’s promise: “economic benefits of drugs:32 
• Overall medical costs: $18 higher cost of new drugs saves $129 in non-drug 

medical costs 
• Productivity: $34 prescription cuts $40 in sick day costs & boosts work by an 

additional $112 
• Longevity: U.S. spent $13 billion/year 1979-97 developing drugs that increased 

longevity by almost 1/2 year, worth $120 billion per year” 
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3 Catching the Next Wave: Characteristics for Success 
 
In section 2.0 above, we introduced the six criteria for measuring the success or potential for 
success of a technopolis. In this section of the report, we will assess the strengths and 
weaknesses of the Greater Austin-San Antonio Corridor in the context of those six criteria, 
starting with Research Excellence.   

3.1 Research Excellence 
Research excellence is vital for economic development around an emerging technology. Top 
researchers in any given field will attract not only other top researchers, but also top students. 
Among both researchers and students, a certain number will have the right combination of 
entrepreneurial drive and a commercially viable idea to start companies. One need look no 
further than Silicon Valley, and the number of companies there that were spun out of either 
Stanford, the Xerox Palo Alto Research Center (PARC) or both to see firsthand evidence of the 
efficacy of research excellence on economic development. Within the Corridor, 
Nanotechnologies, Inc and Molecular Imprints are recent spinouts of the University of Texas 
working in the nanotechnology field. In an era when about half of all Americans are employed 
by small businesses, and most new jobs are created by small businesses33, Research Excellence 
provides the intellectual breeding ground from which the highest potential small businesses 
grow.  
 

3.1.1 Corridor Universities/Research Institutions 
 
The Corridor is home to the University of Texas at Austin, the UT Health Science Center, the 
University of Texas at San Antonio, and Southwest Texas State University in addition to a host 
of smaller colleges and universities. This section lists some key areas of excellence in the context 
of the Convergence Industries. 
 
Corridor Nano-Technology Research / Education Centers 
 
Although the Corridor has several major universities, only two have what we would consider 
active nanotechnology research: 
 
University of Texas at Austin  
The University of Texas at Austin (UT) has considerable ongoing research into various areas of 
nanotechnology.  Because of the wide scope of nanotechnology, it is difficult to say exactly how 
many faculty are technically engaged in nano research, but the number is between 80 and 90.  
The inablility to state an exact number is due some professors participating in nanotechnology 
research from strictly within their own departments and not as part of the Center for Nano- & 
Molecular Science and Engineering as described below.  
 
UT currently does not offer any undergraduate nanotechnology specific courses, nor does it have 
a nanotechnology undergraduate or graduate program.  However, UT does offer several 
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nanotechnology courses from within some of the traditional science and engineering disciplines.  
The University of Texas at Austin does not plan to offer a nanotechnology degree program.  
Instead, UT will try and encourage each department to develop nanotechnology courses and offer 
nanotechnology as a specialization within that department.  There is also a plan to offer a 
freshman seminar/lecture series giving students an overview of the broad nanotechnology field. 
Additionally, there are numerous opportunities for graduate students to participate in 
nanotechnology research, which, from an employee skill set point of view, our primary research 
with nanotechnology companies shows is viewed to have even more value.  In addition to the 
traditional fields, such as Chemistry and Physics, that have sub-focuses in various areas of nano 
research, UT has several formal cross disciplinary groups.  They are: 
 

Texas Materials Institute34 

The Texas Materials Institute was established in 1998 to serve as a virtual department for 
materials science and engineering at The University of Texas at Austin. The institute serves two 
major roles.  The first is to provide the instrumentation and the associated infrastructure that are 
needed to conduct modern materials research. The second is to operate a graduate degree 
program in Materials Science and Engineering (MS and Ph.D.).  While the Institute does not 
offer, or currently intend to offer, a nanotechnology degree, there are plans to offer a 
nanotechnology specialization within the Materials Science degree programs.  Current areas of 
specialization include biomaterials, catalytic materials, ceramics, composites, computational 
materials, electrochemical materials, magnetic materials, metallic and metal-matrix composites, 
microelectronic materials, molecular materials, nanostructures, Optical and photonic materials, 
polymeric materials, and superconductor materials.35   Most, if not all, of these areas have 
nanotechnology components to them. 

The Center for Nano & Molecular Science and Technology (CNM) 

The University of Texas at Austin established the Center for Nano- and Molecular Science and 
Technology (CNM) on October 1, 2000.  The CNM is a multidisciplinary, collaborative research 
center within the Texas Materials Institute with a current staff of about 60. CNM’s mission is to 
promote, and to some degree coordinate, education, science, and engineering in nanoscience and 
nanotechnology at the University of Texas.  A new $35 million building that will house the 
CNM is scheduled to be finished in 2005. 
 
Research in the center is presently comprised of four multidisciplinary research groups focused 
in the following research areas:36 

• bioelectronic materials 
• molecular nanoscale electronic materials 
• quantum dot and quantum wire nanoscale material 
• nano patterning and nano imaging 

These research thrusts have been the focus of several successful research collaborations and 
group grants at the University, involving faculty in the Biomedical Engineering Program, 
Chemistry and Biochemistry, Physics, Chemical Engineering, Electrical and Computer 
Engineering, and other Departments in the Colleges of Natural Sciences and Engineering. 



 
© IC2 Institute, University of Texas at Austin 

26 
 

The Integrated Nano Manufacturing Technology (INMT) subset of CNM has about 25 faculty.  
Its focus is on printing and imprinting technologies for the semiconductor industry.37    

 

The University of Texas is also involved in various aspects of nanotechnology research though 
the following centers and programs:38 

• Institute for Cellular and Molecular Biology 
• Microelectronics Research Center 
• Laboratory for Spectroscopic Imaging 
• Integrative Graduate Education and Research Training Program focused on optical 

molecular bio engineering 
• Institute for Theoretical Chemistry 
• Nanomanufacturing technology program (Nano ManTech)39 

UT is in the process of rolling out two programs that will link the university’s nanotechnology 
research with industry.  Having a robust university – industry connection is critical to the success 
of a successful sustainable technology transfer system.  The two programs are: the NMP 
Industrial Affiliates and the NMP Alliance for Commercialization.40 
 
The NMP Industrial Affiliates Program with commence on June 1st, 2003.  It will be oriented 
toward large and small companies with active research programs in nano manufacturing.  So far, 
twenty companies from around the country have expressed a strong interest in jointing the 
program.  The program will allow industrial researchers the opportunity to collaborate with 
faculty on joint pre-Intellectual Property research projects, give companies access to graduate 
students, and allow them to look at potential cutting edge technologies of interest.   There are 
multiple levels of participation in the program that are linked to the amount of company fees, 
whether the company sends a visiting researcher, etc.41   
 
UT’s other industry outreach program is the NMP Alliance for Commercialization.  This alliance 
has actually been in existence since 2002 and was previously named the INMT Alliance for 
Commercialization, or INMT Alliance.  This group is for business people who are interested in 
the commercialization potential of nanotechnology – with an emphasis on nanomanufacturing 
technology.  The alliance will host forums twice a year in which both faculty and non-UT people 
can submit nanotechnology based business ideas, with four of the ideas being presented to the 
audience in a twelve minute pitch.42  Other business ideas will be presented in “poster” format.  
In addition to these two forums, and additional two networking meetings are expected to take 
place.  The next forum will be held on June 13, 2003.43 
 
UT has submitted a NSF proposal to become a Nanoscale Science and Engineering Center 
(NSEC).  There are currently six science-based centers (see section 3.1.2.1).  Winning NSF 
NSEC funding would allow UT to greatly increase the scope and shorten the timeline for many 
of its nanotechnology program.  An original field of over forty applicants for NSEC status has 
now been narrowed to nine.  A decision on the two winners is expected shortly. 
 
As a major stakeholder in the Sustainable Innovation System of economic development that has 
been described earlier, UT’s Center for Nano- & Molecular Science and Technology plays a 
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critical supportive role.  However, several restrictions placed on the university need to be 
acknowledged and addressed.  First, because UT receives state funding it is not allowed to 
simply offer its equipment or lab space at reduced (not commercially competitive) rates.  
Offering this service would put the university in the position of competing with industry 
suppliers of similar services, and that is forbidden.  Thus, a company wishing to use university 
equipment at reduced rates needs to be involved in some form of joint or sponsored research 
project with UT.   Similarly, in order to support ongoing research effectively, UT requires a 
substantial amount of outside funding.  Thus, the center feels that it is not economically feasible 
for it to simply advertise its best technology developments for possible licensing revenue, etc.  
Thus, any plan to accelerate the economic development of the Corridor needs to address the 
funding of what is often the first step in the commercialization process – basic university 
research.  One suggestion is to expand the Texas Advanced Technology Program which provides 
money to a university for research with commercialization potential.  To participate in this 
program, the university must have a company as a partner. Steps to make this program and other 
similar programs entrepreneur-friendly are also needed if the money provided is to result in local 
and regional economic development. Larger companies that are attracted by leading research will 
not necessarily put that research to work in Texas, while small businesses and entrepreneurs will 
almost certainly locate near the source of their IP.  

 
Southwest Texas State University  
Southwest Texas State University (SWT) has no nanotechnology specific courses offered at this 
time.  But SWT is working on defining some new nanotechnology courses that will combine 
Chemistry, Physics, and technology components.  These courses will probably be part of the 
Materials Science degree program.  Additionally, SWT is in the process of writing a NSF 
proposal for the formation of an undergraduate degree program in nanotechnology.44 
 
Most of the nanotechnology work is acquired and carried out in SWT’s Institute for 
Environmental and Industrial Science (IEIS).  This is a non-teaching department with a current 
staff of ten.  Its role is to establish partnerships with industry, government agencies, and other 
universities.  Within the institute are the Center for Coatings and Bio-Based Technology, the 
Center for Nanophase Research, the International Institute for Environmental Risk Management, 
and the Waste Minimization and Management Research Center.45  While no nanotechnology 
specific courses are yet available, a number of graduate research opportunities are available 
focused primarily on clay nanocomposites. 
 
SWT feels that the IEIS focus on solving real commercial problems through its application of 
scientific and technical expertise make it the partner of choice for modern industrial companies.  
IEIS promotional literature46 lists many benefits to companies including: 
 

• Sponsor retains intellectual property ownership 
• Multidisciplinary teams are assembled and managed by IEIS 
• Non-disclosure agreements executed as needed 
• On-time and within budget specific problem solving 
• Coordination of academia, private business, and government in joint projects. 
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SWT is seeking $5.5 million to create a research lab and workforce development program for 
nanotechnology called the NanoFAME Center. The name stands for Nanotechnology Failure 
Analysis, Materials, Evaluation and Education.47 

 
SPRING 
Four Texas universities – UT Austin, UTD, UTA and Rice University – have formed a 
partnership to help position the state as a center for education, research and development in the 
arena of nano-technology. Officials from the four universities founded an organization known as 
the Strategic Partnership for Research in Nanotechnology (SPRING). The partnership is seeking 
"tens of millions" in federal and private grants to build or update nanotechnology centers at these 
schools.  Although three of these universities are technically outside of the Corridor, the 
partnership strengthens UT Austin’s research program. 
 
Corridor Bio-Technology Research / Education Centers 
 
The Corridor has a rich array of research and educational opportunities spread throughout. In 
research and education, the crown jewels are the medical schools and teaching hospitals in San 
Antonio and Temple that do much of the research in the area, along with their associated 
research arms. Other major institutions include the University of Texas at Austin, the University 
of Texas at San Antonio and a wide array of liberal arts and junior colleges in the area. New 
additions to the educational repertoire include the new Biotechnology Certificate (1 Year) and 
Associate of Applied Science degrees in Biotechnology (2 years) offered at Austin Community 
College and just starting at Vista Community College in San Antonio.  Highlights of the 
biotechnology related educational facilities in the corridor are shown in this section. 
 
Major Bio-Technology Research / Education Centers in the Corridor 
 
University of Texas Health Science Center at San Antonio -- Institute of Biotechnology:  
The current UTHSCA student enrollment of more than 2,700 includes 800 medical students, 400 
dental students, 1,000 health professional students, 300 graduate students, and 150 postdoctoral 
fellows. The faculty numbers more than 1,000. Programs offered include48: 

• The IBT program in molecular medicine offers a research-oriented, interdisciplinary 
M.S. and Ph.D. degrees. The faculty consists of both basic and clinical scientists from the 
Departments of Biochemistry, Molecular Medicine, Cellular and Structural Biology, 
Medicine, Microbiology, Pathology, and Physiology. The goal is to train future scholars 
in the use of molecular biological approaches for the investigation of fundamental 
biomedical questions for the diagnosis and treatment of human diseases. Graduates will 
target careers as independent investigators or teachers in cellular and molecular medicine.  

• Joint Graduate Degree in BioMedical Engineering: UTHSC and UTSA offer a joint 
graduate degree program in biomedical engineering for the two institutions. This new 
program grants both M.S. and PhD degrees and will start this fall. Courses include a 
choice between either anatomy or physiology courses and required courses in 
biomaterials, biomechanics, imaging and electronics. 
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UTSA -- Biology Department:   
Currently, UTSA has 27 full-time Faculty members with 1,823 undergraduate students in the 
B.S. degree program, 110 students in the M.S. degree program and 32 students in the Ph.D. 
degree program. The department has been recognized for strength in two research areas: Cell & 
Molecular Biology (CMB) and Neuroscience. The M.S. degree is in either Biology or 
Biotechnology while the Biology Ph.D. degree requires independent and innovative research and 
a dissertation in the two department research areas of focus.49 
 
A new 62,000-square-foot contains research facilities that support the biology program, 18 
graduate laboratories and various support facilities.  In 2001, the Board of Regents approved 
construction of a new UTSA science building at UTSA that will be the largest on campus and 
one of the biggest classroom facilities in the state covering nearly 228,000 sq-ft. The $80 million 
facility will include classrooms, labs, lecture halls and offices for UTSA's biotechnology, science 
and engineering programs. Fund raising for this new building continues and construction has not 
yet begun. 
 
UTSA -- College of Engineering: 
UTSA offer a Biomedical Engineering (BME) PhD degree program that is focused on basic 
bioengineering approaches for the investigation of fundamental biomedical questions associated 
with the diagnosis and treatment of human diseases. The program offers the following tracks50:  

• Biomaterials  
• Biomechanics  
• Bioelectronics and Imaging  
• Musculoskeletal/Dental systems  
• Cardiovascular systems  
• Neurological systems  

 
Texas A&M University / Scott and White / VA Health Care facility, Temple 
Third- and fourth-year TAMU medical students complete their clinical education in a unique 
partnership with Scott and White, the VA Health Care facility, and Darnell Army Community 
Hospital in Killeen.  The Temple campus has 150 medical students, 300 residents and fellows in 
GME programs, and 609 clinical faculty (500 from S&W and 109 from VA).51 
 
Biotechnology/ Bioprocessing Training Facility at Brook Technology and Business Park: 
UTSA is building a Biotechnology/ Bioprocessing Training Facility. Faculty for that facility and 
other research efforts, in concert with various regional university and college programs (e.g., 
BIO-Link, sponsored by the National Science Foundation (NSF); and the UTHSCSA-UTSA 
Bioengineering Program), will contribute to the Vaccine Facility workforce and research 
activities. UTSA, Trinity University, St. Mary’s University, Our Lady of the Lake University and 
SwRI has internationally acclaimed engineering capabilities, extensive experience with defense 
contracts (including some classified projects), and an on-site Texas Manufacturing Assistance 
Center (TMAC). The Texas A&M Engineering and Experiment Station (TEES) has resources at 
BTBP to support facility development and management. This center will provide hands-on 
training in Bioprocessing (the Core Activity of a Vaccine Facility). This training will be given as 
workshops for persons in the commercial operation of bioprocess facilities such as the Vaccine 
Facility, as well as for UTSA students and military personnel. 



 
© IC2 Institute, University of Texas at Austin 

30 
 

 
University of Texas at Austin: 
UT-Austin offers a full range of Biology, Chemistry, Physics and Computer Science programs as 
well as more specific degree programs such as those offered through the Institute for Cellular 
and Molecular Biology.  Established in 1993, the Institute focus is on the revolutionary 
developments in genetics, cell biology, and molecular biology. ICMB objectives are52:  

• to build a world-class multidisciplinary research and teaching center in cellular and 
molecular biology;  

• to focus basic research efforts on molecular genetics and molecular biology problems that 
will advance our understanding of disease processes and methods for therapy or cure; and  

• to build a multidisciplinary center of excellence for biotechnology.  
The ICMB also provides the home and support base for the UT Graduate Program in Molecular 
Biology and is responsible for developing and maintaining essential shared support facilities for 
Cellular and Molecular Biology research. 
 
Cardiovascular Research Institute 
A public-private partnership with Scott & White, TAMU College of Medicine and the VA, CRI 
conducts research on the causes and treatment of congestive heart failure. A new $11 million, 
54,365 Sq-Ft building will be completed in March 2003 to house 10 research laboratories and 
administration offices, adding 25-30 faculty with staff and students totaling 150-200 will house 
state-of-the-art microscopic imaging, microarray, proteomic, cell culture, biological containment, 
drug discovery, and cell biology core facilities. CRI includes 27 tenured/tenure-track faculty 
members and 30 cardiovascular physicians, 7 research-track faculty and 30 post-doctoral fellows 
and 15 graduate students.53 
 
Annual intramural funding $23.7M from state appropriations ($3.2M), CTVHCS ($13 M), and 
Scott & White ($7.5M).  Annual extramural funding from NIH, AHA, and others: $5.6M.  Major 
areas of research include Cell signaling, Vascular mechanobiology Angiogenesis, Vascular 
permeability, Cardiac contractility and Control of blood pressure.  Future Directions: 

• Regenerative medicine/tissue engineering 
• Gene therapy/ drug targeting/nanotechnology 
• Computational biology/bioinformatics 
• Translational research/clinical research center 
• Outcomes research/population genetics 
• Commercialization and intellectual property. 

 
Central Texas Veteran's Health Care Center @ Temple 

This Center is the largest VA medical center in Texas and 4th largest in the US and has 
10,000+ in-patients and 615,000 (FY2002) out patient visits annually.  It provides all major 
specialty care, surgery, rehab, primary/long term care and employs 2,800 service providers, 
physicians, and researchers.  It participates in the TAMU-Scott & White residency training 
programs in general surgery, orthopedics, internal medicine, radiology, urology, 
ophthalmology, anesthesiology, and in fellowships in medical sub-specialties.54 
 
Research is in Neuropsychiatry (Schizophrenia, Depression and Alzheimer's Disease) and 
Cardiovascular disease by 28 principal investigator/researchers.  Major research includes: 
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• Liver cell biology, Neurobiology 
• Cancer detection, Microbiology 
• Cardio-molecular biology, Neuropathology, Vascular cell biology 
• Pre-clinical pharmacology, Microarray/proteomics 
• VA Basic and Clinical Multicenter Studies on Genetic linkage 
• Incidence of Hepatitis C in Veterans 
• Multicenter Clinical Trials – Cancer, Psych, Cardio 
• Neuropsychiatry Research Program  
 

Austin Community College and Northwest Vista Community College in San Antonio: 
ACC Offers offer a Biotechnology Certificate (1 Year) and Associate of Applied Science 
degrees in Biotechnology (2 years) as well as a number of biology, chemistry, computer science 
two year degrees. The thirty-nine credit hours certificate program prepares students to function 
as entry-level biotechnicians in the laboratory or in biotechnology manufacturing. The AAS in 
Biotechnology provides biotechnology experience with general education courses in the arts and 
sciences and is designed to prepare persons for working in medical, research and industrial 
laboratory areas and requires Sixty-nine credit hours.  The program requires extensive, hands-on 
lab work that allows graduates to step right into research work – a need described by local 
companies.  This type of training is not typically provided at the BS level in biosciences which 
then requires employers to train such new employees.55   
 
ACC is also is a member of “Bio-Link” which is a national consortium, supported by the 
Advanced Technological Education (ATE) division of the National Science Foundation, to 
promote excellence in vocational and technical education in the biotechnology field. Northwest 
Vista Community College in San Antonio has begun a new biotechnology program and San 
Antonio will soon join the NSF-supported BIO-Link program. 
 
Other Schools in the Corridor: 
Many other schools and universities offer the typical Bachelors degrees in Biology, 
Biochemistry, Biochemistry and Molecular Biology. Many also offer Computer science degrees.  
These schools include: 

• Trinity University – Biology Department, San Antonio 
• St. Edward’s University, Austin 
• Southwestern University, Georgetown 
• Concordia University, Austin: BA/BS programs in pre-medicine, pre-dental and pre-

nursing. 
• Huston-Tillotson College, Austin 
• Austin Business College, Austin: AS medical administrative specialist program.  
• Southwest Texas State University, San Marcos 

 
High School Level BioSciences Program:  In fall 2003, a novel San Antonio regional high 
school magnet Academy of Biosciences will be established, complementing the local Health 
Careers High School which is about ten years old. These programs integrate with the NSF Urban 
Systemic Program, which focuses on K-16 science, math and technology education. 
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3.1.2 US Centers of Excellence: Outside the Central Texas Corridor 
We performed a brief evaluation of competing technopolei outside of the Corridor as a 
benchmark to compare the Corridor to. Due to time and resource limitations, our evaluation is 
not comprehensive for all of the six Sustainable Innovation Systems criteria, however, we 
believe that there is sufficient information to firmly support our comparisons.   
 
Nanotechnology Centers 
 
There are currently six government recognized Nanoscale Science and Engineering Centers 
(NSEC). These centers would have to be considered among the elite nanotechnology research 
organizations in the US. The centers are listed in Table 3 below. Note the implicit importance of 
networking, another of our six criteria, as exemplified by the number of partners and the 
geographical diversity in each NSEC. Note also, that there is still appears to be little focus on the 
application of nanotechnology to energy – a possible opportunity for the corridor. 
 
The next two NSEC centers will be manufacturing-based and will provide a five year block grant 
of $2MM - $3MM per year.  UT hopes to become one of these two new centers, which are to be 
awarded later this year. 
 
There are many courses offered in nanotechnology at many universities across the country (see 
Appendix).  The University of Washington even offers a full nanotechnology Ph.D.  As 
mentioned previously, UT does not plan on offering a nanotechnology degree, but does offer 
some graduate courses within the traditional science and engineering disciplines.  SWT is 
planning on offering both nanotechnology courses and a degree program at some point in the 
future.  
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Table 3: Federally funded Nanoscale Science and Engineering Centers 

 
NSEC Title Lead 

Institution 
Partners Research Topics 

Integrated 
Nanopatterning and 
Detection 
Technologies 

Northwestern 
University 

Argonne National Lab; 
Harold Washington 
College; U. Illinois, Urbana-
Champaign; U. Chicago; 
Chicago Museum of 
Science and Industry; 
Lawrence Livermore; 
NASA; Dupont; Exxon 
Mobil; Rohm and Hass; 
Motorola; IBM; Unilever 

chem-bio recognition, 
polymers, DNA / 
RNA detection 
methods; surface 
directed assembly; 
sensors 

Nanoscale Systems 
in Information 
Technologies 

Cornell 
University 

Brigham Young U.; Colgate 
U.; U. New Mexico; 
Pomona College 

Nano-electronics, -
photonics, -magnetics, 
enabling science 

Science of 
Nanoscale Systems 
and their Device 
Applications 

Harvard 
University 

MIT; Princeton; UC Santa 
Barbara; Boston Museum of 
Science; Brookhaven 
National Lab; Oak Ridge 
National Lab; Sandia 
National Lab; Delft U., The 
Netherlands; U. Tokyo 

Scanning probes, 
coherent electronics, 
heterostructures 

Electronic 
Transport in 
Molecular 
Nanostructures 

Columbia 
University 

Barnard College; CUNY 
City College; Rowan U.; 
Lucent; IBM 

charge transport in 
molecules, carbon 
nanotubes interfaces, 
assembly 

Nanoscience in 
Biological and 
Environmental 
Engineering 

Rice University Oak Ridge National Lab; 
TDA Research Inc.; 
Geosciences Environmental 
Lab, France 

fullerines, 
nanomaterials in cells, 
bioengineering, 
environmental 
applications 

Directed Assembly 
of Nanostructures 

Rensselaer 
Polytechnic 
Institute 

U. Illinois, Urbana-
Champaign; Los Alamos 
National Lab; Colleges: 
Morehouse, Mount 
Holyoke, Smith, Spelman, 
Wiliams; Industry: 
ABB,Albany International, 
IBM, Eastman Kodak, 
Philip Morris; State of New 
York 

gels and polymer 
nanocomposites; 
nanostructured 
biomolecular 
materials; theory 
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Nanotechnology centers 
 
In addition to the recognized NSF funded Nanoscale Science and Engineering Centers, there are 
many more institutions around the country with very active nanotechnology centers: 

 
• Albany Institute of Nanotechnology 
• UCLA & UCSB: California NanoSystems Institute (CNSI) 
• Purdue University: Nanotechnology Center  
• University of South Carolina NanoCenter 
• Institute of Nanoscience, The Naval Research Laboratory 
• Northeastern University: Nanomanufacturing Research Institute 
• Notre Dame University: Center for Nano Science and Technology 
• University of Maryland  
• MIT's' NanoMechanical Technology Laboratory 
• Nanoscale Science Research Group – University of North Carolina at Chapel Hill 
• North Carolina Center for Nanoscale Materials - UNC-Chapel Hill, NCSU, and Duke 

 
It should be obvious from the number of institutions with active nanotechnology research that 
many people see the huge potential in this emerging area. 
 
Biotechnology Centers 
Based on the Brookings Institute Study, “Signs of Life: The Growth of BioTechnology Centers in 
the U.S.”, there are nine BioTech centers in the US that are significantly above the other areas 
that have any notable biotech work at all.  Table 4 shows these centers compared to the Austin—
San Antonio Corridor56. 
 
There are also a number of major biotech and/or bio-nanotech centers in the US.  The following 
are a few of the most significant centers (also see Appendix A for more examples). 
 
Cornell Nanobiotechnology Center 
Started in January 2000, the Nanobiotechnology Center (NBTC) was established as a Science & 
Technology Center, with core funding from the National Science Foundation. 
Nanobiotechnology is an emerging area of scientific and technological opportunity that 
integrates nano/microfabrication and biosystems to the benefit of both. The NBTC is highly 
interdisciplinary and features a close collaboration between life scientists, physical scientists, and 
engineers. It has a fully integrated education and outreach effort in which all NBTC faculty 
participate. The Center brings together experts in their fields from Cornell University, the 
Wadsworth Center (New York State Health Department in Albany), Princeton University, 
Oregon Health & Science University, Clark Atlanta University, and Howard University. It also 
involves the active collaboration of K-12 educators, the Sciencenter Museum in Ithaca, NY, and 
representatives from industry and the government.  The NTBC works closely with the facilities 
of the Cornell Nanofabrication Facility, the Cornell Biotechnology Program and other research 
centers.  Research Programs Include:57 

• Microanalysis of Biomolecules   
• Molecular Templates   
• Bioselective Surfaces   
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• Molecular Filtration   
• Sparse Cell Isolation   
• Molecular Motors.  

 
Table 4: The nine major biotech centers in the US56. 

 

BioTech Center 
NIH Research 
Funding 2000  

$M 

BioTech 
Patents 1990-

99 

Venture Cap 
Investment in 

BioPharm  
1995-2001 $M 

BioTech R&D 
Alliances 1996-

2001  
$M 

Bio - PhD 
Granted 

1999 

Boston—Worcester—Lawrence, 
MA—NH—ME—CT CMSA  $499.825 3007 $1,915.654 $3,924 355 

San Francisco—Oakland—San 
Jose, CA CMSA $473.463 3991 $3,028.917 $1,205 215 

San Diego, CA MSA $379.150 1632 $1,505.896 $1,615 82 

Raleigh—Durham—Chapel Hill, 
NC MSA $367.211 796 $379.687 $192 166 

Seattle—Tacoma—Bremerton, 
WA CMSA $379.163 770 $419.954 $579 68 

New York—Northern New 
Jersey—Long Island, NY—NJ—
CT—PA CMSA 

$763.492 6800 $639.099 $1,729 519 

Philadelphia—Wilmington—
Atlantic City, PA—NJ—DE—
MD CMSA 

$432.414 3214 $457.550 $127 139 

Los Angeles—Riverside—
Orange County, CA CMSA $433.093 1399 180.761 $69 218 

Washington—Baltimore, DC—
MD—VA—WV CMSA $678.905 2162 85.150 $358 241 

Average of Top 9 Centers $ 490 M 2641 $ 957 M $ 1,089 M 223 
Average of Other 42 Metro 
Areas $104.M 263 $27M $  10.88 M 42 

San Antonio -- Austin—San 
Marcos, TX CMSA $74.874 282 $ 149M $  0M 90 

 
University of Wisconsin-Madison  (Investment: $317 million) 
BioStar, a public-private partnership, was created to fund campus construction of a 
Biotechnology Center addition, a new microbial sciences building, a biochemistry building 
upgrade and an interdisciplinary biology building. Its $317 million cost is being met through a 
combination of state funding, private gifts and grants to the university. The Biological Sciences 
Department at UW-Madison includes about 800 faculty members and 2,000 graduate students 
spanning more than 60 departments. Over 30 percent of this year’s freshman reportedly plan to 
major in a biology-related department. The BioStar initiative was unveiled in Governor Tommy 
Thompson’s State of the State address in January 2000. Provost John Wiley is spearheading the 
building project for UW-Madison. 58  
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University of Washington (Investment: $100+ million)  
The University’s Institute for Quantitative Systems Biology studies the integration of disciplines 
and tools and the creation of new tools needed to understand the biology of complex systems. 
Established in 1999 and funded by the Bill and Melinda Gates Foundation, the Institute will open 
a 48,000 square foot warehouse in Seattle. The Institute will partner with other academic 
institutions and a few large corporations that share an interest in systems biology. Dr. Leroy 
Hood, Dr. Reudi Aebersold, and Dr. Robert Franza from the University of Washington are the 
founders of the Institute. 59  
 
Stanford University (Investment: $150 million) 
Bio-X is an interdisciplinary program at Stanford University designed to foster collaborative 
research in basic, applied and clinical sciences. It is in the Clark Center for Biomedical 
Engineering and Sciences and has 50 faculty members from various disciplines. The program 
made possible by a $150 million gift from Netscape founder Jim Clark. The program is built 
around an annual series of grants for interdisciplinary research proposed by faculty and 
students.60 
 
Georgia (Investment: $300 million to date in GRA programs) 
The Georgia Research Alliance (GRA) was founded in 1990 to foster Georgia’s economic 
development by building a partnership of research universities, the business community and state 
government. GRA investments are focused in several technology areas including biotechnology 
and life sciences. The GRA invests through three programs designed to support collaboration 
between academic and industrial scientists and engineers: the Eminent Scholar Endowment, the 
Research Infrastructure Development program and the Technology Development Partnership. 
The Eminent Scholar program has attracted 26 researchers, 12 of whom focus on biotechnology. 
15 The state has set aside a $1.5 million endowment for custom-tailored laboratories and 
promises an additional $1-3 million. Moreover, the state is spending $20 million for an applied 
genetics research complex at the University of Georgia.61   
 

3.1.3 Comparisons and suggestions 

Nanotechnology 
While the Corridor is certainly ahead of many parts of the country in terms of nanotechnology 
research excellence, it is not currently at the forefront.  Several other regions host recognized 
Nanoscale Science and Engineering Centers, and some universities already have specific 
nanotechnology degree programs. Additionally, many universities have well developed 
partnerships and alliances with each other and other publicly funded centers.   
 
The good news is that the University of Texas at Austin and Southwest Texas State University 
have specific plans and are taking measurable actions to develop the infrastructure to accelerate 
nanotechnology research and curriculum.  Additionally, both universities have programs to 
encourage collaboration with industry, which we believe is critical if the Corridor is to grow to 
become a recognized nanotechnology center of excellence. 
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BioTechnology 
According to the Brookings Institute Biotechnology Study,62 the Austin–San Antonio–Temple 
corridor is weak compared to the large Biotechnology Metropolitan areas.  However, it does 
stack up favorably compared to the average of the 28 Median Metropolitan Areas as is shown by 
some key measures in table 5. 
 

Table 5: The Corridor in biotech versus the median and the major centers.63 
 

Criteria 
Temple—

Austin 
—San Antonio 

Median Biotech  
Centers - 
Average 

Major BioTech 
Centers 
Average 

Number of Life Scientists in 1998: 930 320 3060 
Number of institutions granting PhDs: 2 1.8 7.6 
Number of PhDs granted in 1999  78 44 223 
NIH funding in $M in 2000 $151 $88 $812 

 
Based on this info, the Corridor Survey and other interviews, it is apparent that the corridor has a 
long way to go to become a major Biotech center.  It does have considerable resources, however, 
and these can be leveraged for growth in the area.  The following suggestions are made to help 
the Corridor become an important biotech center: 
 

• The Corridor should consider selecting a few areas of biotechnology to specialize in.  
This will provide a specific focus for research and development work throughout the 
corridor 

• The Corridor educational institutions need to develop new programs to support the needs 
of corridor companies.  

• The corridor companies and institutions need to do more to foster student interest in 
Science and technology.   

3.2 Multiple and Varied Funding Sources 
 
Though the need for multiple funding sources is present in any wave of emerging technology, it 
is much more important for two reasons with nanotechnology that it was for, say, the Internet 
revolution. First of all, the capital entry barriers to the Internet were relatively low. The capital 
cost of entry for nanotechnology development and fabrication is much higher, more on the order 
of semiconductor fabrication costs, and investor expectation is that a product will take 5-7 years 
to come to market64.  
 
Furthermore, because this is an emerging, radically different technology, rather than an 
evolutionary one as semiconductors were during the high growth phase of that industry, we are 
some time removed from the point where a fab-less nano design house will be a large scale 
viable business. The A-round capitalizations of venture-backed nanotechnology companies have 
averaged around $10 million for the companies represented at the last two Nanoventures 
conferences65. This does not include their seed financing or any other initial funding, which for 
the same companies ranged from $1.2 million to $13 million, most of the latter coming in the 
form of US Government grants. Many of these same companies reported B- and C-rounds, 
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ranging from $6.3 million to $30 million dollars. One of the most commercially successful 
nanotechnology companies to date, Alien Technologies, whose core product is the previously 
mentioned nano-RFID tag, was said to have received about $90 million dollars of financing from 
all sources to get them to this point. The bottom line here is that large amounts of capital must by 
definition come from multiple sources, since no one source can afford the risk exposure that 
many nanotech startups will present. 

Figure 4: Sources of funding from IC2 survey respondents, filtered so that only for-profit 
companies that produce a product in biotech, nanotech, or a convergence sector are shown. 
 
The second reason that multiple funding sources are critical goes hand in hand with another of 
our six criteria, Alignment with National Priorities. The national and international emphasis 
being placed on nanotechnology clearly indicates that it is and must be a national priority if we 
are to remain economically competitive on an international scale. On the regional Corridor scale, 
an indicator of our ongoing success both in multiple funding sources and national priority 
alignment will be the number of government funding sources providing funds to Corridor 
companies and institutions and the dollar amount of the funding from those sources.  
 
Corridor organizations were asked in the IC2 survey to list their primary funding sources, with 
results as shown below in Figure 4. Since economic development through technology 
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commercialization is of primary interest here, we have filtered the responses to remove venture 
service providers, who usually derive their revenues from the companies that we are interested in 
growing. “Other” responses included five companies being self-funded by one or more 
entrepreneurs, five using mostly private grant resources, two using venture leasing, and three 
using fees for technical services that they are presently capable of rendering.  

3.2.1 National Funding Sources 
 
At the national level, the lead agency in the National Nanotechnology Initiative has been the 
National Science Foundation with its Nanoscale Science and Engineering initiatives. NSF 
accounted for just over $200 million of the FY 2003 $710 million budgeted for the National 
Nanotechnology Initiative (NNI). Distribution of the NNI’s remaining funding is discussed 
further below.  
 
National Science Foundation Nanoscale Science and Engineering 
NSF's planned investment for Nanoscale Science and Engineering in FY 2003 will have five 
programmatic focus areas:66 

• Fundamental Research and Education. The FY 2003 request includes $140.93 million for 
fundamental research and education, with special emphasis on:  

o Biosystems at the Nanoscale - Approximately $20.7 million  
o Nanoscale Structures, Novel Phenomena and Quantum Control - Approximately 

$53.5 million  
o Device and System Architecture - Approximately $27.8 million.  
o Nanoscale Processes in the Environment - Approximately $9.6 million  
o Multi-scale, Multi-phenomena Theory, Modeling and Simulation at the Nanoscale  
o Manufacturing processes at the nanoscale - Approximately $8.49 million  

• Grand Challenges. Approximately $10.70 million  
• Centers and Networks of Excellence. Approximately $38.64 million  
• Research Infrastructure. Approximately $21.70 million  
• Societal and Educational Implications of Science and Technology Advances. 

Approximately $9.28 million  
 
 
National Science Foundation BIO Funding 
The mission of the Biological Sciences Activity (BIO) is to support the vitality of the biological 
sciences at U.S. colleges and universities, especially in those areas where NSF has major 
responsibility. BIO supports research, infrastructure, and education.  BIO is the dominant 
federal supporter of basic research in non-medical aspects of the biological sciences at 
academic institutions - providing over 65 percent of the support for these activities. Because 
most federal support for the life sciences - over 85 percent - goes to health-related research 
funded by the National Institutes of Health, NSF's contribution to the broader array of the 
biological sciences is significant and strategically-focused - particularly in such areas as 
environmental biology and plant sciences.  BIO funded $510M in 2002 and the budget request is 
for $526M in 2003 and $562M in 2004. BIO Strategic goals are in the following areas: 
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• PEOPLE: BIO will support improvement of the quality of biological sciences education 
and training and enhancement of diversity in all the fields of biology.  

• IDEAS: BIO will support advancement of knowledge about major biological questions 
from a multidisciplinary view, including both maintaining adequate base support across 
all biological fields and identifying opportunities where more focused support can play a 
catalytic role in advancing scientific progress.  

• TOOLS: BIO will support enhancement of the infrastructure for the conduct of biological 
research. BIO will invest in instrumentation and facilities, including operational support 
costs for the National Ecological Observatory Network (NEON); mid-size facilities; 
biological research resources; and nano-sensor development. 67 

 
National Institutes of Health (NIH) Funding 
NIH provides a massive amount of health related funding throughout the US.  In 2002, it was 
over $22 billion and is expected to be over $25.5 billion in 2003.68  This funding is in all areas of 
health and science.  Nearly all institutions receive substantial amount of funding from NIH. 
 
National Nanotechnology Initiative 
The FY 2003 funding request for nanoscale science, engineering and technology 
(nanotechnology) research and development in ten federal departments and independent agencies 
is summarized in Table 6. The overall upward trend in NNI funding was discussed earlier in 
section 2.4. The NNI “emphasizes long-term, fundamental research aimed at discovering novel 
phenomena, processes, and tools; addressing NNI Grand Challenges; supporting new 
interdisciplinary centers and networks of excellence including shared user facilities; supporting 
research infrastructure; and addressing research and educational activities on the societal 
implications of advances in nanoscience and nanotechnology. Funding is provided on 
competitive basis with other programs and within NNI.”69 

Table 6: Summary of Federal Nanotechnology Funding 
(Millions of US Dollars) 

 

Department/Agency FY 2000 FY 2001 FY 2002 FY 2003 
NSF $ 97  $150  $199  $221  
Defense $ 70  $110  $180  $201  
Energy $ 58  $ 93  $ 91  $139  
NASA $   5  $ 20  $ 46  $ 51  
NIH $ 32  $ 39  $ 41  $ 43  
NIST $   8  $ 10  $ 38  $ 44  
Total (incl'g other) $270  $422  $604  $710   
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The FY 2003 President's budget request of about $710 million for federal investment in 
nanoscale science, engineering and technology (a 17% increase over FY 2002) is also shown in 
Table 6.70 

The multi-agency National Nanotechnology Initiative focuses on long-term research on the 
manipulation of matter at the atomic and molecular levels. It is hoped that this research will lead 
to continued improvement in electronics for information technology; higher-performance, lower-
maintenance materials for a wide variety of industries and applications; and accelerated, 
biotechnical applications in medicine, health care, and agriculture. In 2003, the Initiative will 
focus on fundamental nanoscale research.   

According to the National Nanotechnology Initiative website,71 “Priority in funding will be 
given to: (1) research to enable the nanoscale as the most efficient manufacturing domain; (2) 
innovative nanotechnology solutions to biological-chemical-radiological-explosive detection and 
protection; (3) development of instrumentation and standards; (4) the education and training of 
the new generation or workers for the future industries; and (5) partnerships to enhance 
industrial participation in the nanotechnology revolution. The convergence of nanotechnology 
with information technology, modern biology and social sciences will reinvigorate discoveries 
and innovation in almost all areas of the economy.”  

 
The NSTC subcommittee on Nanoscale Science, Engineering and Technology (NSET)  
While NSET is not itself a funding source, the organization influences the direction of national 
funding, NSET’s goal is: “to coordinate joint activities that create synergies between the 
individual agencies spanning a variety of topics and modes of collaboration. The coordination is 
aimed at identifying of the most promising research directions, funding 
complementary/synergistic fields of research that are critical for the advancement of the 
nanoscience and engineering field, developing a balanced infrastructure (portfolio of programs, 
development of new specific tools, instrumentation, simulation infrastructure, standards for 
nanoscale), correlating funding activities for centers and networks of excellence, cost share high 
cost R&D activities, developing a broad workforce trained in the many aspects necessary to 
nanotechnology, studying the diverse, complex implications on society such as effect of 
nanostructured material manufacturing on environment and effect of nanodevices on health, and 
the avoidance of unnecessary duplication of efforts. The coordination also will address NNI 
management issues.”72 

3.2.2 Corridor Funding Sources 

Texas State Biotechnology Funding Initiatives 

Statewide interest in biotech is very high and cooperation among public and private stakeholders 
is growing, as is state funding. The state government has committed vast resources to the Texas 
biotechnology cause. 

Governor Perry established a Council on Science and Biotechnology Development after he took 
office to assess the strengths and weaknesses of the state and to propose a road map for fostering 
biotech in the state. The Council is made up of presidents and CEOs of the major medical 
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schools, hospitals and biotech firms in the state, plus one or two Nobel laureates. The Council 
has just recently published its findings. 

Also, in 2001, Governor Perry asked for, and the legislature approved, $800 million for science 
and engineering research, and commercialization activities. This includes funding for the 
following: 73 

• $385 million for construction, laboratory expansion and equipment acquisition for 
science and engineering in the State’s universities – to date, this money has been spent on 
improvements, although most was not Biotech related – funded. 

• $25 million for a Product Development Fund, giving preference to biotech – passed in 
2001 but not funded – to be funded by bond money. 

• $20 million for a Small Business Incubator fund, giving preference to biotech – status not 
known. 

• Creation of a new San Antonio Life Sciences Institute in the UT System – this Institute 
was setup but not funded last session but has not yet been funded. 

Nanotechnology Foundation of Texas 

NFT (also called NanoTex) is: “a privately funded research initiative to accelerate the research 
in nanotechnology by funding existing researchers in expanding their fields of investigation and 
recruiting more of the best nanotechnology researchers to Texas from around the world.”74 NFT 
is a statewide program. NFT will provide grants to any Texas research university.  

In contrast to NFT, the Texas Nanotechnology Initiative (TNI) (see Section 3.3.2) is a 501(c)(6) 
nonprofit trade association that won't give money, but will educate and work on programs.  
NanoTex is a 501(c)(3) nonprofit research funding organization that will raise monies and give 
grants directly to universities. TNI and NanoTex have similar long-term stated goals: to establish 
Texas as recognized major nanotechnology center as it is for oil and gas. 

NFT’s fund raising strategy is to identify six or more visionary individuals. People who will 
donate $10 million or more on a challenge grant will be matched 4:1 to raise approximately $50 
million. With this challenge grant in place they plan to approach other individuals and 
corporations to raise the remainder75. 

Texas  Advanced Technology Program & Texas Advanced Research Program 

The Texas Advanced Technology Program and the Texas Advanced Research Program offer 
competitive, peer-reviewed grants to fund scientific and engineering research projects of faculty 
members at Texas higher education institutions.  These programs are only funded every two 
years.  The last funding was for $60 million in 2001.  Due to the current budget deficit, the 
program administrators are expecting reduced funding this year, but it has not been finalized.  
How much of the funding will be earmarked for nanotechnology and biotechnology projects will 
be determined by the Advisory Committee on Research Programs.76 
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3.2.3 Other Regions’ Funding Sources 
 
A few regions have quite well developed nanotechnology alliances.  Some selected examples 
follow (also, see Appendix A for more examples): 
 
Nanotechnology Alliance in Southern California 
Larta (originally the Los Angeles Regional Technology Alliance) calls itself “a think tank for 
technology businesses.”77  Larta runs a large variety of programs for the technology industry 
including a California seed grant fund to turn cutting-edge technologies into commercial 
products and services.  This state fund matches federal technology awards up to $250,000 for 
selected proposals. Larta is described further in Section 3.3.3. 
 
Nanotechnology Institute - Ben Franklin Partners, Pennsylvania 
The Nanotechnology Institute bills itself as a collaborative enterprise among academic and 
research institutions, corporate partners, private investors, government and economic 
development.  It is a multi-state initiative involving PA, NJ, DE, & MD supported by emerging 
international alliances with Japan, Italy, United Kingdom.  The Nanotechnology Institute is 
described further in section 3.3.3. 

The institute claims considerable funding success:78   
• $10.8 Million for 3 year, seed capital grant from the Commonwealth of Pennsylvania 

through the Pennsylvania Technology Investment Authority (PTIA) 
• $2.05 Million over 2 years from BFTP/SEP:  
• $1,000,000 Seed Fund  
• $350,000 Workforce development and economic research  
• $700,000 Organizational and staff support from BFTP/SEP 
• $23.5 Million funded over 5 years, participation of the University of Pennsylvania's 

Material Research Science & Engineering Center (MRSEC). 
• $1.75 Million from Department of Defense DURINT: $350,000 annually for each of 5 

years. 
• $25 - $50 Million of additional Federal funding under consideration. 

The Corridor would do well to look at the operations of this institute more closely. 
 
Virginia: Initiative for Nanotechnology 
INanoVA is “a state-wide consortium of Virginia's universities, federal labs, and industrial 
partners, dedicated to promoting collaborative nanotechnology research, education, technology 
transfer and commercialization. Established through seed funding from Virginia's Center for 
Innovative Technology (CIT), and matching awards from partner institutions and industrial 
members, INanoVA’s  goal is to build a "nanotechnology community" in Virginia, with the goal 
of placing the state in the forefront of nanotechnology research and innovation:”79   
 
Virginia's nanotechnology program totals over $40M in competitively won research awards 
since FY98 (Federal awards of $35M, state match of ~1.5M and institution match of ~3.5M), 
spans across numerous disciplines and involves institutions and businesses of varying sizes. The 
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following summarizes the major nanotechnology resources and strengths of the 
Commonwealth:80  

• Nanomaterials ~$21.23M in federal and state funds  
• Manufacturing, Simulation & Metrology: over $4.5M in federal investments (excluding 

capital equipment)  
• Nanoscale Biotechnology: ~10.75M in federal investments  
• Nano and Optoelectronics: over $2.5M in federal and state investments  
• Societal Implications and Workforce Development: ~$0.8M in federal and state 

investments  
 
INanoVA is further described in Section 3.3.3. 

3.2.4 Comparisons and suggestions 
While all geographical areas can compete for national nanotechnology funding sources, the 
Corridor does not have the same level of available public regional funding sources as many 
regions. It could be argued that these state-level commitments aid in obtaining federal-level 
funding. It certainly shows commitment on the part of the state. And although Austin is 
considered to have an active venture capital community, there has been relatively little funding 
of start-up nanotechnology or biotechnology companies to date.  Therefore, it seems imperative 
that the various groups in the Corridor develop a plan to link start-up nanotechnology and 
biotechnology companies with sources of financing, be this in the form of outright loans, reduced 
service rates, elimination of upfront University licensing fees, affordable joint research projects, 
use of lab space, lab facilities, etc. or other creative incentives. Our informal discussions with 
members of the investment community have indicated that some form of capital risk reduction 
would be warmly received, particularly in nanotechnology where the capital exposure is greatest 
due to high initial investments and longer times to commercial product.   
 

3.3 Well Networked   
The sharing of information is especially critical to the rapid development of emerging 
technologies because one discovery or idea often provides the catalyst for the next.  In this 
section we look at both national and regional formal technical communication networks.    

3.3.1 Corridor national networks 
 
The NanoBusiness Alliance 
The NanoBusiness Alliance considers itself as the first industry association founded to advance 
the emerging business of nanotechnology. The NanoBusiness Alliance's mission is stated as “to 
create a collective voice for the emerging small tech industry and develop a range of initiatives to 
support and strengthen the nanotechnology business community.”81 

The NanoBusiness Alliance is said to serve the following functions: 82 
• Research and Education: Develop white papers, surveys, forecasts, and industry 

directories. 
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• Public Policy: Develop position papers; analyze legislation; provide expert testimony to 
federal, state and local political leaders and regulators; and aid in the development of 
regional nanobusiness centers. 

• Public Awareness, Public Relations, Promotions: Launch public awareness campaigns 
via the media, Internet and other appropriate outlets; promote industry leaders and 
emerging technologies. 

• Forums/Panels: Educate financial and business leaders, as well as the public at large; 
develop opportunities for nanobusiness people to interact and network. 

• Industry Support: Partnership/business development; Job banks; mentoring; message 
boards; and capital access initiatives. 

The Alliance was founded by F. Mark Modzelewski, Nathan Tinker and Josh Wolfe of Lux 
Capital in October 2001. The Advisory Board of the Alliance is headed by the leaders of the 
nanotechnology community and is headed by former House Speaker Newt Gingrich and venture 
capitalist Steve Jurvetson of Draper Fisher Jurvetson. The Alliance is headquartered in New 
York City and has offices in Washington DC and Denver, CO. 

Membership in the Alliance also means that companies are also invited to join the regional Hubs 
Initiative. The NanoBusiness Alliance Hub Initiative’s goal is to serve as a localized catalyst to 
accelerate discussion, understanding, planning, and implementation for nanobusiness 
development in each specific region. Each Alliance Hub is given the task of bringing together 
key stakeholders to develop regional nanotechnology business clusters. Hubs are currently 
launched in New York, Colorado, San Francisco/Silicon Valley, San Diego, Michigan and 
Washington DC Metro. 15 additional Hubs will be launched in the next year, including: Chicago, 
Arizona, Portland, Seattle, Boston, Florida, Philadelphia, Israel, Canada, Japan, and China.83 As 
can be seen, Texas is conspicuously absent from this list of current and proposed hubs.   

We believe that national networking is important for local economic growth and thus an effort 
should be made by Corridor constituents to become recognized by groups such as the 
NanoBusiness Alliance. Presently, the Texas Nanotechnology Initiative serves a very similar 
purpose within Texas. This initiative is discussed further below, but it should be noted that there 
is a degree of collaboration between the two. The NanoBusiness Alliance is in fact a 
participating member of the Texas NanoTechnology Initiative.  

The NanoBusiness Alliance has recently announced the formation of “NanoBusiness Angels” – 
billed as “the first funding network exclusively created to fuel the development of seed and 
early-stage start-ups in the emerging nanotechnology sector.”84  The NanoBusiness Angel 
Network will be based in New York City.  The site: www.nanobusinessangels.com will soon 
launch. Additional details on this effort can currently be found at: www.nanobusiness.org.  
Again, with regional corridor funding options being quite limited, the Corridor should take 
advantage of networks already being put in place such as the NanoBusiness Angel Network.  
One option would be to work through the Texas Nanotechnology Initiative to achieve this.  



 
© IC2 Institute, University of Texas at Austin 

46 
 

 

3.3.2 Corridor regional networks/alliances  
 
Texas Nanotechnology Initiative 
The Texas Nanotechnology Initiative (TNI) is “a state-wide consortium focused on bringing 
nanotechnology companies, researchers, and funding together to create an environment 
conducive to the rapid commercialization of nanotechnology in Texas.”85  The model for TNI is 
“like a regional Chamber of Commerce focused on nanotechnology; promoting business, 
education, and investment in the state of Texas, and concentrating primarily on the corridor from 
Dallas to Austin to Houston. TNI serves as a resource for its members to promote the 
nanotechnology field in Texas.”86 At the present time, there appear to be no active TNI 
participants in the Corridor outside of Austin.  
 
San Antonio Technology Accelerator Initiative 
“The SATAI Network is a economic development initiative focused on developing the regional 
advanced technology economy. SATAI’s mission is to accelerate the regional tech economy by: 

o providing hands-on development of technology start-up companies,  
o assisting established companies in accessing tech-based solutions, 
o organizing and coordinating local equity capital formation, 
o promoting and supporting major technology initiatives,  
o developing and maintaining an environment for innovation,  
o and enhancing San Antonio’s technology image. 

SATAI operates as a non-profit corporation and organization of volunteers from technology 
companies, research institutions, and service providers who work together collaboratively to 
drive technology advancements, entrepreneurship, and tech economy growth. SATAI is funded by 
the City of San Antonio with about $1 million annually to accomplish its mission. In many ways, 
SATAI mirrors the efforts undertaken by IC2 and the Austin Technology Incubator, which are 
largely funded by the University of Texas and various grant sources. The City of San Antonio has 
shown considerable foresight and vision in supporting this effort.”87 
 
Texas Healthcare and Bioscience Institute    
The mission of the Texas Healthcare & Bioscience Institute is to research, develop, and advocate 
policies and actions that promote biomedical science, biotechnology, and medical device 
innovation in Texas. Their goals include88:  

• “Create a favorable environment for the State's biomedical and health care technology 
community to discover, produce, and deliver products that benefit society. 

• Provide a forum to identify, analyze, and develop positions on public policy issues that affect 
Texas' biomedical and health care technology interests. 

• Conduct research as a basis for advocating responsible state and federal policies. 
• Communicate to public officials, providers, patients, and the general public the value of the 

State's health care technology community for the health and economic well-being of our 
nation's citizens and the economic growth of Texas. 

• Identify and communicate the value of the products of health care technology with regard to 
cost, benefit, and patient's quality of life. “ 
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The Texas Healthcare & Bioscience Institute is composed of biotechnology, medical device, and 
pharmaceutical companies, universities and private research institutions, and companies that 
provide goods and services to core organizations. It recently published an analysis of Texas’ 
current situation and a plan for improving it called the “THBI 21st Century Life Science 
Roadmap”89.  This document was used as a key reference for this report. 

3.3.3 Other regional networks/alliances 
 
Nanotechnology Alliance in Southern California 
Larta (originally the Los Angeles Regional Technology Alliance) describes itself as “a think tank 
for technology businesses”, with the goal to “apply knowledge in practical ways on behalf of 
cutting edge companies, investors, governments, and professionals.”90  Larta provides four 
central activities: business training, market research, consulting, and capital programs to all types 
of technology companies. Larta has been in existence since 1993, and has an impressive list of 
companies that it has helped grow.91 The organization helps facilitate the matching of 
technologies with investors, a function the corridor certainly needs. They state that they provide 
a credible, intelligent voice on technology issues, analyzing and disseminating accurate, relevant 
information about the technology markets.92  

According to Larta’s website (http://www.larta.org/), it runs a large variety of programs for the 
technology industry including: 

• Equipping innovators with business skills through Larta University business training 
seminars, including both public classes and private customized sessions.  

• Publishing unique and rigorous market research both for the public and for private 
clients.  

• A California seed grant fund to turn cutting-edge technologies into commercial products 
and services by matching federal funding up to $250,000 on selected proposals. 

• Nurturing and showcasing young companies for presentation to top investors, strategic 
partners, and thought leaders through our Southern California Technology Venture 
Forum, Venture Salons, and other programs.  

• Private premium consulting for a select few of the most promising technology companies.  
• A weekly newsmagazine -- Larta VOX -- a provocative and influential publication that 

stays ahead of changes in the technology industry.  
• Knowledge conferences to educate on cutting-edge technology trends, including 

nanotechnology, wireless, digital media, information technology, R&D funding, the 
venture capital industry, and others.  

 
Nanotechnology Institute - Ben Franklin Partners, Pennsylvania 
 
The Nanotechnology Institute describes itself as: 
“A Nucleating Force To Transform The Delaware Valley Into Nanotech Valley”:93  
• A Collaborative Enterprise among academic and research institutions, corporate partners, 

private investors, government and economic development.  
• A Multi-State Initiative involving PA, NJ, DE, & MD supported by emerging international 

alliances with Japan, Italy, United Kingdom  
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• A Multi-Institutional/Disciplinary Research & Development Approach to facilitate the 
transfer and commercialization of discoveries and intellectual knowledge that support rapid 
application of nanotechnology to the life sciences sector and the creation of new enterprises 
organized around this technology.  

• Core Research Group Areas:  
• Drug Delivery  
• Tissue Engineering  
• Biosensors  
• One Dimensional Probes  

The Institute has a record of providing significant funding:94   

• $10.8 Million for 3 year, seed capital grant from the Commonwealth of Pennsylvania 
through the Pennsylvania Technology Investment Authority (PTIA)  

• $2.05 Million over 2 years from BFTP/SEP:  
• $1,000,000 Seed Fund  
• $350,000 Workforce development and economic research  
• $700,000 Organizational and staff support from BFTP/SEP  
• $23.5 Million funded over 5 years, participation of the University of Pennsylvania's Material 

Research Science & Engineering Center (MRSEC).  
• $1.75 Million from Department of Defense DURINT: $350,000 annually for each of 5 years  
• $25 - $50 Million of additional Federal funding under consideration. 
 
The NanoBusiness Alliance Hub Initiative  
The NanoBusiness Alliance Hub Initiative was created by the NanoBusiness Alliance and is said 
to serve as a localized catalyst to accelerate region specific nanobusiness development. Each 
Alliance Hub is given the mission of bringing together key stakeholders to develop regional 
nanotechnology business clusters. Hubs are currently launched in New York, Colorado, San 
Francisco/Silicon Valley, San Diego, Michigan and Washington DC Metro. 15 additional Hubs 
will be launched in the next year, including: Chicago, Arizona, Portland, Seattle, Boston, Florida, 
Philadelphia, Israel, Canada, Japan, China and elsewhere.  The NanoBuisness Alliance is 
discussed further in Section 3.3.1. 

 
Virginia: Initiative for Nanotechnology 
INanoVA is a state-wide consortium of Virginia's universities, federal labs, and industrial 
partners, dedicated to promoting collaborative nanotechnology research, education, technology 
transfer and commercialization. Established through seed funding from Virginia's Center for 
Innovative Technology (CIT), and matching awards from partner institutions and industrial 
members, INanoVA works in the following manner to build a "nanotechnology community" in 
Virginia, with the goal of placing the state in the forefront of nanotechnology research and 
innovation.95 Its goals are: 

• Establishing http://www.INanoVA.org as an information base, serving as a 
nanotechnology "clearing house" for regular news, funding updates and user services.  

• Developing inter-institutional and inter-departmental research proposals to enhance 
federal funding and establish Virginia as a major nanotechnology research center.  
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• Linking industry to nanotechnology research performed in the state, thereby enabling 
technology transfer, commercialization and economic development  

• Setting up open access research instrumentation centers for universities and industries.  
• Reaching out to the nanotechnology community by co-sponsoring scientific, educational 

and business meetings and conferences.  
• Using CIT seed funding to leverage additional public and private investments.  

 
Virginia's nanotechnology program is impressive and totaling over $40M in competitively won 
research awards.  The following list summarizes the major nanotechnology resources and 
strengths in the Virginia area:96  

• Nanomaterials ~$21.23M in federal and state funds  
• Manufacturing, Simulation & Metrology: over $4.5M in federal investments (excluding 

capital equipment)  
• Nanoscale Biotechnology: ~10.75M in federal investments  
• Nano and Optoelectronics: over $2.5M in federal and state investments  
• Societal Implications and Workforce Development: ~$0.8M in federal and state 

investments  
 

3.3.4 Summary and suggestions 
As was discussed in section 3.3.2, the Corridor does not appear to be currently recognized by 
many nanotechnology based networks as a hotbed of activity.  Indeed, looking at the activity 
level of groups like the Nanotechnology Institute (Ben Franklin Partners in the Pennsylvania 
area) or INanoVA (Virginia area) it is apparent that the Corridor is in catch-up mode.  These 
other regions have much more organized and measurable active networks and alliances already 
formed. Furthermore, many areas have proven track records of being able and willing to supply 
investment capital to their local start-ups.  It is also important to recognize, however, that the 
entire nanotechnology and convergence industries are still in a very early stage, thus, with a 
serious effort starting immediately, the Corridor can indeed catch up with the rest of Texas, and 
the state of Texas can take its place among the leaders in these emerging industries.  
 
Although Austin clearly needs to be more active, San Antonio is notable by its absence from the 
Texas Nanotechnology Initiative. If San Antonio is to participate in the nanotechnology 
revolution, there is an opportunity for SATAI, which is the heart of the technology 
commercialization process in San Antonio, and key networks like the Texas Nanotechnology 
Initiative. Although this is not strictly SATAI’s mission, there is nanotechnology work within the 
San Antonio MSA, and at some point, it may need a commercialization outlet. In addition, 
convergence of technologies cannot help but affect the San Antonio biotech industry in the 
future, and that industry might also be seen as an asset by an outside convergence company 
considering relocation. If such an entity were to look for critical mass in biotech or convergence 
through networks like TNI, for example, it might never become aware of the benefits that San 
Antonio could bring to the table without such a network connection.  
 
A similar conclusion can be made about the biotechnology center: limited networking has 
limited its reach.  Suggestions include: 
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• Establishing closer ties between companies and institutions would be an effective first 
step in encouraging networking.  In some cases, this is already very healthy; in others 
much more work is needed on both the company’s and institutions side. 

• A more formal corridor network needs to be established and it is likely a subset of an 
existing network such as THBI or an expanded version of one like SATAI.   

 

3.4 Attractive to Talent 
 
Attractiveness to talent is a criterion consisting of three basic components: Quality of Life, 
Critical Mass, and Cost of Living. Although these elements have always been important, the 
relatively recent trend over the last 15 years of nationally publicized rankings has raised the 
general public consciousness of their importance. Since the most talented people, by definition, 
have more options in where they can take jobs, and the most promising businesses are in the 
same situation where locating their operations are concerned, the presence of national rankings in 
these areas can be a powerful tool for those areas that are highly regarded. 

3.4.1 Quality of Life 
 
Quality of life is plays a much more crucial role in attracting talent than many people believe.  
Many magazines and various periodicals rank cities across the United States for “livability” and 
other somewhat vague measurements of attractiveness.  The bottom line for attracting and 
retaining talent is: Do people feel that living in the Corridor as a uniquely positive experience?  
In several of our in-depth interviews in Section 3.7.4, it becomes apparent that not only is living 
in the Corridor seen as a positive influence on attracting these businesses, it may be the most 
important characteristic the Corridor has to offer.  If one pauses to digest this observation, it 
becomes apparent that it is absolutely critical to the regions economic growth that many of the 
regions qualitatively admired attributes be maintained and even improved upon where possible.  
  
• Employment Review  picked Austin #2 on its annual “America's Best Places to Live and 

Work”. San Antonio placed 25th in this ranking of 300 cities.97 
• Money Magazine ranked Austin as one of the ten best places to live in 2002.98 
• Fortune Magazine ranked Austin #3 on its 10 Best Places to do Business List as recently as 

199999.   
• Places Rated Almanac placed both Austin and San Antonio in the top 10% of cities for best 

places to live in the United States.100 
• San Antonio is frequently cited as one of the top tourist destinations in Texas. 

3.4.2 Critical Mass 
 
A critical mass of companies and research in any one sector provides networking and 
professional opportunities that are of considerable importance in any industry, but particularly so 
in an emerging one, where cross-pollination of ideas and technical philosophies leads to new 
products.  
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Austin is widely recognized as being one of the country’s major information technology centers 
– though perhaps lagging the Silicon Valley and the Boston/Route 128 areas.  Because of this 
recognition, Austin has succeeded in attracting (or perhaps cultivating) a large pool of qualified 
employees, a venture capital community that understands and actively funds start-ups, and in-
turn more software companies. 
 
Similarly, Austin is already known at a hotbed of semiconductor activity, and San Antonio is 
recognized for its biotechnology activity.  The Corridor can build on these already established 
reputations by actively seeking out areas of convergence between these areas and the broad field 
of nanotechnology as described in Section 2.2 and 2.3.  This is especially true since much of 
biotechnology and nanotechnology require intensive amounts of compute power. 
 
Some key statistics supporting the beginnings of nanotech and biotech critical mass in the 
Corridor are listed below. Table 7 shows the IC2 database by geographic location, while Table 8 
shows the breakdown by sector. While the beginnings of critical mass are present, we do not 
compare well to Silicon Valley, where a similar population of 2.5 million people has produced 
428 startups that went public since 1994101, not to mention the existing larger companies present 
in the area.  
 

Table 7: Companies/Institutions listed in the IC2 database by Corridor City 
 

Austin 87
Boerne 1
Brooks AFB 3
Cedar Creek 1
Cedar Park 1
Fair Oaks Ranch 1
Gonzales 1
Round Rock 4
San Antonio 68
San Marcos 1
Schertz 1
Spring Branch 1
Temple  2
Wimberly  2
TOTAL 174

 
 

Table 8: Companies listed in the IC2 database by industry sector 
 

Biomedical 77
Biotech 69
Nanotech 18
Service 10
TOTAL 174
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3.4.3 Cost of Living Comparison 
The cost of living in the corridor also compares favorably to other cities.  In Information Please 
Almanac’s102 analysis of living costs in the U.S. for the 3rd quarter of 2002 where the average 
cost of living is 100, San Antonio was 85 (living costs are less than the average) while New York 
was 218, San Francisco was 184, San Diego is 138, Charlotte, NC is 95 and Boston is 135. 
 
Another source, Places Rated Almanac103, rates the median costs of living location in the U.S. a 
“50”, the most expensive “0” and the least expensive “100”. It rates San Antonio 91.8, and 
Austin-San Marcos a 50.4. This compares to Fort Worth at 74.2, Houston at 59.5 and Dallas at 
49.3. Other areas are much more expensive. For example, it rates Charlotte, NC 27.2, Raleigh-
Durham-Chapel Hill 13.3, Philadelphia, 10.2 and Seattle-Bellevue-Everette, WA 8.5. Among 
larger cities, Los Angeles is 5.67, Washington, DC 4.5, San Diego 3.1, San Jose 1.7, Boston is 
1.1, San Francisco 0.29 and New York a 0.0. For a more direct comparison, the average home 
price in Silicon Valley was $481,000 in 2001104, and this after a sharp drop, while the average 
San Antonio home price was $78,100 and Austin’s was $130, 580105.  
 

3.5 Alignment with National Priorities 
 
National Priority Alignment has historically served the Corridor well, from San Antonio’s early 
ability to attract military installations and its more recent innovative conversion of some of those 
facilities to community assets to Austin’s luring of MCC and SEMATECH. Each of these 
installations has in turn attracted contractors, suppliers and related industry to the Corridor, 
resulting in thousands of jobs and greater economic diversity. At present, the National Priorities 
are clear for both nanotech and biotech. Nanotech has the National Nanotechnology Initiative, 
and in biotech, homeland defense against biological weapons is the overriding priority.  

3.5.1 National Nanotechnology Initiative 
 
The NNI’s influence in the nanotechnology field is hard to overstate. For example, in FY 2001, 
about 1,000 projects involving over 5,000 faculty and students and about 15 centers were 
supported by National Science Foundation’s portion of the NNI alone106. The National 
Nanotechnology Initiative identified the following 11 “Grand Challenges” for FY 2002: 
 

1. Nanostructured materials “by design” 
2. Nanoelectronics, optoelectronics and magnetics 
3. Advanced healthcare, therapeutics and diagnostics 
4. Nanoscale processes for environmental improvement 
5. Efficient energy conversion and storage 
6. Microcraft space exploration and industrialization 
7. Nanoscale instrumentation/metrology 
8. Manufacturing processes at the nanoscale 
9. Chemical/biological/radiological/explosive detection and protection 
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10. Applications to economical and safe transportation 
11. Applications to National Security 

 
The Grand Challenges currently account for about 38% of the total NNI funding across all 
agencies, however, this percentage is expected to increase even as the overall NNI budget 
increases over the next few years. The Grand Challenges will be the future emphasis of the 
NNI107.   
 

3.5.2 National Focus for Biotechnology 
The Department of Homeland Security’s Science & Technology Directorate assumed 
programmatic responsibility of homeland security programs transferred from the Departments of 
Defense ($420 million), Energy ($117 million) and Agriculture ($16 million). These resources 
will be applied to the highest priority requirements for protecting the nation against terrorist 
attacks.  These include108: 

• Establishing a technology clearinghouse to engage the private sector in rapid prototyping 
of homeland security technologies through a partnership with the Technical Support 
Working Group.  

• Significantly enhancing the nation's radiological measures to counter terrorism.  
• Accelerating the deployment of biological and chemical tools and technologies.  
• Working with federal, state, and local organizations to develop standards for first 

responder technologies.  
• Providing the scientific basis to anticipate emerging threats and protect critical 

infrastructure.  
 

The NSF BIO109 priority areas are: 
• Biocomplexity in the Environment (BE $40M in 2004),  
• Information Technology Research (ITR -- $7.5M in 2004),  
• Nanoscale Science and Engineering (NSE -- $5M in 2004),  
• Mathematical Sciences ($2.2M in 2004), and  
• Human and Social Dynamics (HSD -- $0.5M in 2004)  

 

3.6 Supportive Infrastructure 
To be successful over the long term as a technopolis, a region must have the infrastructure in 
place to support emerging industries. In addition to workforce requirements, a favourable 
entrepreneurial environment is very important for a region’s growth into a new technology arena. 
There are a number of aspects that comprise a favourable entrepreneurial environment, including 
university entrepreneur training, incubator space, and venture capitalists.  

3.6.1 Workforce Requirements 
Some say that it is important to revise technical education in the United States. James Murday, 
director of the Nanotechnology Coordinating Office, a government agency affiliated with the 
National Science Foundation said that if nanotech is to make a dent in the economy, 
undergraduate curriculums will need to change drastically. "We need 5,000 college students 
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graduating every year [with knowledge of nanotechnology] in order for the projected value-
added market to reach $1 trillion by 2015," said Murday.  The University of Texas and 
Southwest Texas State University both have plans to dramatically increase the number of 
students with exposure to nanotechnology and its converging technologies, while UTSA is 
taking steps to improve its biotech standing. These are timely initiatives, for, as we will discuss 
in Section 4 of this report, many Corridor companies see lack of skilled professionals as one of 
their most pressing workforce issues. 

3.6.2 Supportive Entrepreneurial Infrastructure 
Austin boasts a deep and rich network of support organizations that exists to support 
entrepreneurs and to aid in the development of new technologies. The IC2 Institute and its Austin 
Technology Incubator help young companies shorten product development cycles by broadening 
entrepreneurs’ understanding of market research, finance, sales and service, and other elements 
critical to successful entrepreneurship.  ATI also helped create the Texas Capital Network, a non-
profit seed capital (angel) network. Many other support organizations, including the Austin 
Technology Council and the Business Success Center, have been created.  There are other active 
organizations here as well, like the Technical Business Network and Techxas, which provide 
networking opportunities geared specifically for entrepreneurs. For new businesses in Austin, 
there is no shortage of advice, mentoring, or networking opportunities. San Antonio has made 
major strides in this area, particularly over the last five years. San Antonio has had organizations 
like Technology Advocates of San Antonio (TASA) and the San Antonio Life Sciences 
Association for some time. However, it was not until the San Antonio Technology Accelerator 
Initiative (SATAI) received significant funding from the City of San Antonio that the stage was 
set for a true entrepreneurial infrastructure in San Antonio with one central rallying point. The 
City has made a significant commitment to this effort, and is likely to reap the benefits for some 
time to come.  

3.6.3 University Training  
A number of university-based programs in the Corridor support and enhance the entrepreneurial 
infrastructure of the region, particularly in the areas of technology transfer.   University of Texas 
at San Antonio inaugurated its Masters of Science in Management of Technology program in 
1995 and has been growing steadily since.  The program was developed by the College of 
Business and the College of Engineering to address the region’s shortage of technology 
managers.   
 
The Red McCombs School of Business at the University of Texas at Austin offers an 
entrepreneurship track MBA that encompasses all aspects of the entrepreneurial venture 
development including identification of entrepreneurial opportunities, commercialization of 
intellectual property, selection of advisors and board members, and launch and growth of an 
entrepreneurial firm.  The McCombs School also serves as the home of the Herb Kelleher Center 
for Entrepreneurship, which focuses on teaching, research, and community outreach related to 
entrepreneurship.   
 
The IC2 Institute at UT Austin offers the Masters of Science in Science and Technology 
Commercialization, which is designed to equip executives with the specialized skills necessary 
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to move technologies from the laboratory to the marketplace.  MSSTC students are exposed to 
new thinking in the areas of business, technology assessment and evaluation, technology 
commercialization processes, creativity, innovation, strategic alliances, technology licensing and 
transfer, and intellectual property. The program emphasizes how to start and manage 
entrepreneurial and intrapreneurial ventures. 
 

3.6.4 Incubators 
• Austin Technology Incubator – Located in the MCC building in Austin, ATI provides office 

space and business development consulting and support for the companies in the incubator. 
• TEKSA Innovation Corp – Located in San Antonio, provides office and lab space for 

member companies in addition to business consulting and support. TEKSA currently has 10 
companies in residence. 

• Temple Research Campus – Temple is developing a new incubator in an old TI building. 
• SATAI (San Antonio Technology Accelerator Initiative) is a virtual incubator funded in part 

by the City of San Antonio, providing business consulting and support.   

3.6.5 Venture Capitalists 
 
Venture capital is an important source of funding for Nanotech and Biotech companies. Table 9 
shows how well San Antonio and Austin did in attracting venture funding. The VC funding in 
both cities has grown significantly over the last 10 years – with the exception of the slow 
business years of 2001 and 2002.  Also note that Austin attracts significantly more VC funding 
that San Antonio does. This is a likely indicator of missed investment opportunities in San 
Antonio, given the number of research institutions doing business there.   

Table 9: San Antonio -- Austin Corridor Venture Capital Funding Comparison110 

 Austin San Antonio 

Year Companies # of Deals Investments
 $M Companies 

# of 
Deals 

Investments 
$M 

1992 11 12 33.3 1 1 4.0 
1993 6 6 7.5 3 4 6.9 
1994 9 10 15.8 1 1 0.1 
1995 16 18 42.4 3 3 24.2 
1996 34 41 124.7 4 7 31.5 
1997 46 57 235.3 4 4 8.5 
1998 47 55 253.6 7 9 42.2 
1999 99 130 1061.9 6 7 29.9 
2000 151 186 2271.4 11 15 67.6 
2001 97 125 1172.7 7 12 36.3 
2002 52 61 389.5 2 2 14.3 
2003    N/A N/A N/A 
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The following table also identifies the players in the Austin Venture Capital market (no San 
Antonio-based VC’s were identified)111. 
 
Table 10: Venture capitalists active in the Corridor market, results are for fourth quarter 

of 2002. 
 
Companies Companies Deals Investment 

($M) 
Austin Ventures, L.P. 6 6 $ 14.3 
Convergent Investors, LLC 2 2 $ 2.3 
Sevin Rosen Funds 2 2 $ 9.7 
Adams Capital Management, Inc. 1 1 $ 8.0 
Advanced Micro Devices, Inc. 1 1 $ 4.5 
Agave Capital 1 11 $0.1 
BancBoston Capital/BancBoston 1 1 $ 0.6 
CIBC Capital Partners 1 1 $ 0.8 
Centennial Ventures 1 1 $ 2.3 
Draper Fisher Jurvetson 1 1 $ 0.3 
 

3.6.6 Corridor Company Profiles 
 
In this section, we will profile some of the nano/bio companies in the Corridor. This is not meant 
to be a comprehensive look at any cross section of companies in the Corridor. Rather, the intent 
is to provide a glimpse into the workings of these companies, and how they came into being in 
the Corridor through actual examples. Two nanotech and 4 biotech companies are represented in 
this set of sample profiles.  
 
Nanotechnologies, Inc. 
Nanotechnologies, Inc. makes a variety of metal and oxide nanopowders ranging in size from 8 
to 80 nm. The company was founded in 1999, based on technology originally developed at the 
University of Texas at Austin (UT) in the late 80’s.  Doctor Dennis Wilson, the founder of the 
company and a professor at UT until the founding, got a waiver for the intellectual property 
rights from UT in 1998.  Brian Smith, the CEO of Crossroads Systems, which had just gone 
public, helped Mr. Wilson put together the original business plan and actually provided series 
“A” funding of $4M himself.  In May 2002, Nanotechnologies, Inc received series B funding.   
 
Nanotechnologies, Inc has very close ties with UT.  Not only did the original technology 
originate from UT, but at least half of Nanotechnologies’ employees have come from UT – many 
were Dennis’s previous graduate students.  A number of interns from both the undergraduate-
sponsored research program and the MBA program are also used almost continuously.   
 
UT also played an important role in providing equipment for characterization of 
Nanotechnologies, Inc’s particles early in the company’s life.  Due to the high cost of the 
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analytical equipment, material characterization services are still outsourced, although now to 
private companies outside of the corridor because faster turnaround is needed.   
 
In the past year or so, Nanotechnologies, Inc. has shifted its business model from being simply a 
custom material provider to also providing pre-production customer funded R&D.  The company 
realized that the market strictly for nanopowders was not yet big enough to support the company.  
Therefore, to supplement its income, Nanotechnologies, Inc began to put an emphasis on 
forming strategic contract relationships with companies that were experimenting with 
nanoparticles in their products.  This shift in strategy seems to be paying off. 
 
Nanotechnologies, Inc does virtually no advertising and feels that interested industry participants 
will find them because they have been in business for several years and the market is still 
relatively small.  This being the case, future employment needs are expected to be engineers, 
trained in traditional disciplines, and basic support staff.  The company did not express a need for 
employees with a nanotechnology degree at either an undergraduate or graduate level.  
Nanotechnologies, Inc. thought that a nanotechnology overview course might be useful for 
students so that they could better pick a specific area in which to do more in-depth research.  It 
was this in-depth research experience that the company targeted. 
 
 
Quantum Logic Devices 
Louis Brousseau, III went to graduate school at the University of Texas in Austin (UT).  His 
interest in biotechnology applications of nanoscience led him to Research Triangle Park, NC 
where extensive biotechnology research was underway.  However, he found that the Triangle 
lacked the semiconductor fabrication expertise necessary to both develop his nanotechnology 
and understand it well enough to commit capital to the endeavor.  So, after a couple of years, he 
moved back to Austin. 
 
Dr. Brousseau said there were several factors in his decision to move back to Austin.  One of his 
primary motivations was Austin’s vibrant live music scene, as well as other cultural offerings of 
the city.  UT also played a major role in his decision.  The UT Nanoscience Center, with its focus 
on nanomanufacturing, and the availability of needed analytical equipment, were important 
factors.  Additionally, the presence of SEMATECH and other semiconductor companies 
combined, not coincidentally, with venture capitalists knowledgeable in the semiconductor 
space, also contributed to Austin’s attractiveness. 
 
The Corridor is lagging the Triangle in several areas, however, according to Brousseau.  North 
Carolina has 13 technology development centers that provide workshops, networking, and some 
state funding for projects.  Texas does not have much in the way of similar mechanisms.  Dr. 
Brousseau also pointed out that the Corridor lacks a significant amount of incubator space that is 
geared toward laboratory use or hard science research.  Most current incubator space in the 
Corridor is only designed for software companies.  North Carolina also has a fund, jointly funded 
by the state and private companies, which provides money and business planning services 
specifically to start-up companies that utilize university technology.  The Corridor has no such 
program.  Finally, progressive North Carolina has a 25% investor tax credit for those who invest 
in start-up companies.   
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Quantum Logic Devices has raised its working capital to date through government SBIR grants.  
The company’s goal is to avoid the need for venture funding and instead form partnerships with 
existing companies that have the ability to utilize Quantum’s technology for a specific 
application.  
 
Dr. Brousseau feels that the current multidisciplinary nature of nanotechnology may actually be a 
plus.  It forces innovative companies to employ a variety of people with differing specialties and 
therefore different approaches to problems.  He believes that it may not be realistic to have a 
degree strictly in nanotechnology.  Because the field is so broad and complex, much of the value 
of a technical employee comes from a deep exposure in one particular area.   That cannot be 
achieved with just a general nanotechnology degree program.  Dr. Brousseau suggests that 
perhaps more encouragement for both the universities and the students to take advantage of cross 
disciplinary courses would be helpful. 
 
Ascension Orthopedics, Inc,  
Ascension Orthopedics, Inc. is a private Austin-based company founded in 1992. It does 
research, development, manufacturing and distribution of revolutionary PyroCarbon orthopedic 
implants to replace the small skeletal joints of the hand, upper extremity, and foot, afflicted by 
disease or trauma. The founders of the company are pioneers in the use of PyroCarbon to combat 
the debilitating effects of arthritis. The company was located in Austin because Austin is a hub 
of PyroCarbon development for use in human implants; other local companies using it include 
Carbomedics (was Sulzer Carbomedics) and Medical Carbon Research Institute (MCRI), who 
make replacement heart valves and joints using it.   
 
Ascension currently has 30 employees and expects to add another 10 in 2004.  They typically 
hire mechanical or biomedical engineering grads from UT-Austin or Texas A&M and are 
satisfied with the local work force in general. Although they do not currently have any special 
relationships with local universities, they are interested in more graduate engineering classes 
offered at night to give their engineers learning opportunities. Funded by venture capital and 
private placement, they are always looking for new sources for research and to grow the 
business.  Locally, they find and appreciate a very good base of machining expertise and clinical 
testing companies (such as Scirex and Cedra) but would like to see local plastics molding / 
production capability (most is in Minnesota and Pennsylvania) and FDA / CE regulatory 
expertise.  In fact, the regulatory approval process would be something they would like to see 
covered at summits such as this. (Interview with William Ogilvie, VP of Operations for 
Ascension Orthopedics, in Austin, TX on March 4, 2003) 
 
DPT Laboratories, Ltd,  
DPT Laboratories, Ltd. is a contract development and manufacturing company that specializes in 
the development and manufacturing of CLOGSS – Creams, Lotions, Ointments, Gels, oral and 
topical Solutions and Suspensions. Founded in 1938 in San Antonio as the Texas Pharmocal 
Company, it became Dermatological Products of Texas under new ownership in the ‘80s.  It 
went private and changed its name to DPT in 1990.  Responding to a growing need for 
outsourcing services, it expanded its operations and now has 500,000 sq-ft in its San Antonio 
plant with 600 employees. In 2001, it purchased West Pharmaceutical Services' Lakewood, New 
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Jersey facility to strengthen its position in the prescription and OTC outsourcing market through 
increased capacity and an expanded range of packaging capabilities and services – and to be 
closer to many of its customers in the Northeast U.S. It has continued enhancing its San Antonio 
operation, however, as demonstrated by the recent opening of a 20,000 sq-ft R&D center and a 
new 12,000 sq-ft aerosol and foam manufacturing facility there.  
 
DPT has had trouble recruiting the kind of talent that they need here for R&D.  Typically, they 
have to go out of the area to find the high end microbiologists; pharmaceutics and chemists that 
they need. To encourage development of these programs locally, they have been sponsoring a 
joint educational program with the School of Pharmacy at the University of Texas in Austin112. 
The primary objective of the program is to educate and train students in the field of topical drug 
formulation and product development for careers in the pharmaceutical industry. Undergraduate 
students majoring in chemistry or chemical engineering, with an interest in the pharmaceutical 
industry are selected to participate in the program. The program, initiated in September 2000, 
was co-developed by Dr. Jim McGinity (Professor of Pharmaceutics, UT), Dr. Robert Williams 
(Assoc. Professor of Pharmaceutics, UT), David Jones (Sr. Scientific Advisor - DPT R&D), and 
John Thurston (Human Resources Director - DPT). The program consists of extensive training in 
pharmaceutical technology and chemistry at the School of pharmacy, in addition to a 10-week 
summer internship in the R&D Laboratory at DPT. This results in better trained graduates with 
contacts and DPT being able to get the kind of expertise they need locally. (Interview with Mike 
Patterson CFO of DFB (the parent holding company) and SVP of DPT in San Antonio, TX on 
March 12, 2003). 
 
Incell Corporation, LLC, a private, San Antonio biotechnology company in the Teksa business 
integrator-incubator, provides a standard line of tissue culture cell and cell culture media as well 
as contract research services.  The success of this business has allowed them to develop an 
innovative oral smallpox vaccine, announced last December that they hope will be a big winner 
for the company.  Founded in 1993 by Mary Pat Moyer, PhD and Director of the Center for 
Human Cell Biotechnology at UTHSCS, the company has developed a reputation for high-
quality research and has customers throughout the U.S.  
 
Currently, Incell has 15 employees including 3 PhDs and hires a wide range of employees from 
the area.  Employees range from high-school students interested in sciences through Life Science 
BS holders and Life Science PhD level researchers.  The company works hard to train them as 
needed and encourage their interest in the science involved.  One issue noted is the lack of lab 
experience of BS level students and so they are quite interested in the new AAS in 
BioTechnology that Vista College with offer this fall and Austin Community College currently 
offers.  They expect to hire one or two employees in the next year and more after that depending 
on how new development and products progress.  
 
To date, the company has been funded by the founders, income from the business and NIH/SBIR 
grants but is looking for more VC or private funding to develop the smallpox vaccine and other 
products. Given the founder’s relationship with UTHSCSA, INCELL has a very tight 
relationship with it which helps to give them particular lab capabilities not usually available to a 
small firm – even ones in the TEKSA incubator.  The company’s growth will depend on the 
success of new products and how they will develop them using in-house manufacturing or 
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working with a partner to test and produce the new products.  The San Antonio area has a lot of 
small biotech companies and with UTHSCSA and UTSA which provides a solid base for 
growth.  They are also an excellent base for corridor focus on Cancer and Aging, lead by the 
UTHSCSA institutions focused on these areas.  (Interview with John Kanalas, Director of R&D, 
Incell Corporation in San Antonio, TX on March 7, 2003) 
 
Luminex Corporation,  
Luminex Corporation is a public Austin-based company that was founded in 1995 and went 
public in March, 2000.  It just finished a difficult 2002 with sales of $13M, down from $20M in 
2001 and several large write-offs to adjust for the reduced level of sales. A major new licensing 
deal with Abbot Labs should help, however. Luminex sells advanced xMAP technology that 
measures multiple analytes simultaneously in a single reaction vessel. xMAP thus delivers a 
wealth of information simply, inexpensively and quickly. With xMAP technology, molecular 
reactions take place on the surface of microscopic beads called microspheres and can be 
measured with their sophisticated laser optics and computer analysis system.  They currently 
have 120 employees with less than 10 of those having PhDs.  
 
The company was founded in Austin because the founder lived here while attending UT-Austin 
for undergraduate school and then went on to UT Southwestern Medical School in Dallas.  They 
typically hire mechanical, electrical, software and industrial engineers as well as Life Scientists 
and Chemists and the typical finance and administrative support people.  At the lower levels, 
they hire locally but do occasionally go outside for more senior people. In the next year, they 
expect to hire 10 people and maybe 20 over 5 years. In the past, software engineers have been 
hard to find but are not now.  They are funded from product sales and this is sufficient for current 
operations.  They do not have any current relationships with local universities but would like to 
develop them to support their biodetection and biological testing work. They’d like to see the 
Summit encourage local development of Biotech firms – “the more the merrier” – by showing 
them that there is a core of Biotech companies that are happy here. They’d also like to see it 
encourage interaction with the other firms in the corridor, networking in general and sharing 
information and expertise. (Interview with Dr. Jim Jacobson, VP of Research and Development, 
for Luminex Corporation in Austin, TX on March 4, 2003) 
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4 Present Status and A Plan to Make It Happen 
This section of our report contains an overview of the survey results and analyses, our numerical 
rankings of the Corridor in the six Sustainable Innovation System criteria, and our 
recommendations for the Corridor to move forward.  

4.1 Survey Results and Corridor Business Overview 
 

The IC2 survey of the Corridor’s existing nanotech, biotech, R&D and venture service 
providers was introduced earlier in this report. This section will summarize additional key 
findings. 
 
The survey respondents are broadly representative of the nano- and bio-tech public, private and 
educational constituencies and as shown in Figure 5, of the 70 respondents 50 are from 
privately held for-profit companies, where most of the new jobs will be created.  Two 
Department of Defense installations comprise the “other” category. 
 
Respondents were also asked how long their companies or organizations had been in existence, 
and how long they had been doing business in the Corridor. Responses to these two questions 
are shown in Figures 6-7. Note that these two questions serve to separate the age of a parent 
company from its business entity in the Corridor, if such a relationship exists. As would be 
expected in emergent technologies, many of the survey respondents are from young companies 
and organizations; 65 percent of respondents were established in the corridor since 1990.    
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Figure 5: All responses to question 8, “What type of company/organization do you work 

for?” 

 
 
Figure 6: All responses to “How long has your company/organization been in existence?” 
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Figure 7: All responses to the question “What year was your company/location 

established in the Greater Austin – San Antonio Corridor? 
 
Although all of the respondents made a valuable contribution to our efforts, we want to focus 
some attention on the primary engines of commercialization, the 37 nano/bio product 
companies, 33 of which are privately held and 4 of which are publicly held corporations.  
 
We will present aggregate and filtered, as appropriate, data for the sake of comparison below.  
It is worth noting that the vast majority of the nano/bio product companies are relatively young 
and small, as shown in Figures 8-9 below. About 75% of the respondents started doing business 
here after 1990 and all but seven companies have fewer than 100 employees, with 24 having 25 
employees or less.  
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Figure 8: Nano/bio product company responses to the question “What year was your 

company/location established in the Greater Austin – San Antonio Corridor? 

 
Figure 9: Nano/bio product company responses to “How many individuals does your 

company employ locally?” 
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The data show that the Corridor’s nano/bio product companies are largely optimistic about both 
their short-term and long-term prospects, with all but six respondents planning to add jobs this 
year, and all but three planning growth over the next five years. It is especially worth noting that 
nine respondents plan significant growth, with projections of 50 or more new jobs over the next 
five years. This data is shown in Figures 10-11. 

 
Figure 10: Nano/bio product company responses to “Do you expect to add employees over 

the next year? If so, how many?” 
 
 

Thirty-two of 37 companies indicated near-term hiring needs would include technical 
professionals, and another 22 companies will need non-technical, degreed professionals such as 
accountants and marketing personnel. About half the nano/bio product company respondents 
indicated a near-term need for technical and hourly personnel. The breakdown of needs within 
the professional disciplines is shown in Figure 12 below.  Note that 13 of the 16 “other” 
responses were chemistry or biomedical in nature. 
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Figure 11: Nano/bio product company responses to “Do you expect to add employees over 
the next five years? If so, how many?” 

Figure 12: Nano/bio product company responses to “What professional disciplines will 
your company need to hire over the next five years?” 
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We believe that it is significant that when asked what the most pressing workforce issue was in 
the biotech and/or nanotech industry, the overwhelming choice was availability of qualified 
college graduate personnel to fill their needs. This selection was made by 16 respondents, while 
“other” and “quality of life issues” were chosen by 7 and 6 respondents, respectively. The 
“other” responses included three who picked funding as a pressing issue, although it does not fit 
the spirit of this question, one company concerned about lack of local peers, one concerned about 
onerous housing development regulations (which really is a quality of life issue) and two who 
had no pressing concerns. The key takeaway remains, though, that there is considerable concern 
over the lack of qualified technical professionals in the Corridor in the near future.  
 

Figure 13: Nano/bio product company responses to “What were the three (3) greatest 
factors influencing your decision to place your company’s operations (or maintain 

operations) within the Austin-San Antonio corridor?”  
 
Companies were also asked “What were the three (3) greatest factors influencing your decision 
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corridor?” A large number of respondents, 27, noted that they were founded here, which 
indicates that we are doing a reasonably good job of growing companies. Proximity to research 
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universities also scored well, as did an educated and trained workforce. However, given our 
results above indicating that there are pressing needs in availability of qualified people, there 
may be a sign of looming trouble for the Corridor if its four year institutions cannot increase 
their graduation rates for technical professionals. It is also significant that culture and 
entertainment, two strengths throughout the Corridor, scored very low as a reason for locating or 
staying here. The results for this question are shown above in Figure 13. 

Figure 14: Nano/bio product company responses to “Which of the following issues would 
you consider important and relevant enough to be addressed at a biotech-nanotech 

symposium in the Austin-San Antonio corridor? Please select only four” 
 
Next we asked nano/bio product company respondents what was important to them in two 
different ways. We asked in the context of topics that they thought would be important enough to 
cover at a Corridor Summit, and in the context of what was needed to keep and grow them here. 
The results are presented in Figures 14-15.   
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Figure 15: Nano/bio product company responses to “What kinds of benefits should the 
Corridor offer to keep your business here and to lure suppliers or other similar 

businesses?” 
 
The responses shown in Figures 14 to 15 show what is important to the companies that are on the 
leading edge of nanotech, biotech, convergence and job creation in the Corridor. They are clearly 
conscious of the capital intensity of technology development facilities, and facility needs in 
general. This is shown by the high response rate to “Technology development facilities” in 
Figure 15 and the “Capital formation” response rate in Figure 14.  Furthermore, two of the three 
“other” responses in Figure 15 listed “funding” as a major draw for keeping or luring businesses 
in these sectors, and funding cropped up with regularity in the “other” responses to several 
survey questions that were only indirectly related to the topic. 
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a combination of overburdening from high property taxes that are passed on to them through 
their property leases, while at the same time they are being bombarded by news stories of 
substantial tax incentive packages that are being used to bring larger employers to the Corridor. 
This is reinforced by the results of Figure 14, where State economic development policy and 
local government policy toward the technology industry are both highly rated concerns. This is 
in sharp contrast to the Federal Government’s policies, which are not considered a priority worth 
debating. Given the increasing Federal funding in both sectors, this is not surprising. It is clear 
that the issues these businesses want addressed involve their financial situation with the State and 
local authorities.  
 
The fourth through sixth highest responses in Figure 15, “Attract sector-specific research 
organizations”, “Cluster development”, and “Sector development events” are all related to 
building critical mass in the Corridor. Returning to Figure 14, we also see that industrial 
alliances were rated very highly as a topic of importance for future Corridor Summits. These 
companies clearly recognize that critical mass in the Corridor, even if it means their direct 
competitors locate here, will ultimately be good for them in the longer term. 
 
The two benefits with the lowest response rate in Figure 15, “Technology Incubation services” 
and “Technology transfer services” still garnered a sizable portion of the responses. Note that 
most of the responding companies are beyond the point of needing such services. In our primary 
research with companies in this space, we found indications that at least some of them have 
intellectual property on the shelf that they would like to obtain a revenue stream from. If 
Technology transfer services had more clearly indicated that such an outlet might be available, it 
may have garnered a higher response rate. This is reinforced by the responses shown in Figure 
14, “Commercialization of goods” and “Intellectual property” issues, and “Licensing issues” 
received a large number of responses.  
 
Responses for “What kinds of benefits should the corridor offer to keep your business here and 
to lure suppliers or other similar businesses?” are also presented above in Figure 16, but this time 
using all responses. In addition to the 37 nano/bio product companies, the full sample includes 
16 venture service providers (such as technology-oriented law firms and venture capitalists) and 
12 R&D organizations (such as the University of Texas or the Southwest Foundation for 
Biomedical Research). The change in overall results is not dramatic, with a few exceptions. The 
response indicating a need for technology development facilities moves from second to first on 
the list, reflecting an even greater sensitivity to technology development capital intensity within 
the investor and R&D communities. “Cluster development” moved from a close fifth to second, 
while “Facilities incentives” dropped from first to third with all respondents considered.  
 
The most significant difference by far between the two response groups was the lack of interest 
in tax incentives in the full response set versus the nano/bio product company set, which was 
made up entirely of for-profit companies. This likely reflects the lack of concern for this expense 
at the non-profit R&D facilities. “Technology incubation services” and “Technology transfer 
services” both received substantially greater response across the entire sample, despite little 
change in their order of preference. This reflects the needs at the R&D respondents for 
technology outlets, and at the venture service firms for validated deal flow.  
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 Figure 16: All survey responses for “What kinds of benefits should the corridor offer to 
keep your business here and to lure suppliers or other similar businesses?” 

 
 
We also asked “Has your business been approached by other regions offering incentives? If so, 
what types of incentives?”, with the dual objectives of uncovering incentives that were wanted, 
but not being offered, and to get a feel for the competitive climate for luring these types of 
businesses. The results for this question are reported in Figure 17. It is especially noteworthy that 
out of these 37 nano/bio product company respondents, all but one indicated that they have been 
offered some sort of incentive to relocate. Unfortunately, the responses indicate that other 
regions are doing a good job of meeting the stated needs of this group with their incentives. 
However, “Technology development facilities” is an area of interest for the respondents that is 
not being addressed by a large number of outside regions. This data, combined with the latent 
facilities resources in the Corridor, may represent an opportunity that we can take advantage of. 
It is also worth noting that two of the three “other” responses indicated that some sort of business 
funding was offered as a relocation incentive.  
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Figure 17: Nano/bio product company responses for “Has your company been approached 
by other regions offering incentives? If so, what type of incentives?” 

 
 
 

4.2 Corridor Strengths, Weaknesses and Opportunities Overview 
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Table 11: Rankings of the Corridor in IC2’s Sustainable Innovation System criteria relative 
to other competing regions. 

 
Criterion Sector Ranking 

Nanotech 6 Research excellence 
Biotech 4 

Nanotech 4 Multiple, varied funding 
sources Biotech 2 

Nanotech 3 Nationally networked 
Biotech 5 

Nanotech 9 Attractive to talent 
Biotech 9 

Nanotech 3 National priority alignment 
Biotech 7 

Nanotech 7 Supportive infrastructure 
Biotech 7 

 
Research Excellence (N:6, B:4): In nanotech, Austin has made some progress with two 
spinouts, however, there is clearly a gap in terms of focus, funding and number of spinouts 
between the Corridor and other nanotech hotbeds, such as Route 128. The University of Texas at 
Austin and Southwest Texas State both have active nanotechnology research programs.  Both 
universities have plans to significantly expand their offerings in these areas, but at the present 
there are quite a few other universities that have more thoroughly developed programs.  Note that 
this rating and several others could change significantly should UT-Austin land the NSF Nano-
scale Science and Engineering Center for which they are currently competing. According to a 
recent study the Corridor as a whole is not a stand out in biotech and ties with more than 20 other 
communities for third tier status113. Another concern that was raised in our primary research is 
that though San Antonio in particular possesses significant resources in this sector, there seems 
to be a lack of a market-driven approach to economic development around them and a lack of 
networking between them. 
 
Multiple, varied funding sources (N:4, B:2): In nanotech, Corridor companies have found both 
venture and angel funding, and UT-Austin has obtained some government funding. The Corridor 
also has viable angel and venture communities. Although, the Texas Advanced Technology 
Program does provide some funding for joint company-university research, there are no state-
level funding initiatives in place for private companies as there are in Pennsylvania, Virginia, 
California, and other states. In biotech, the state is far better at funding work, but the $150MM in 
NIH funding attracted by San Antonio is about 1/10 that attracted by New York and the other 8 
top tier regions114. 
 
Nationally Networked (N:3, B:5): The Corridor is not on the Nanobusiness Alliance’s list of 
cities being considered for an Alliance Hub, and the Texas Nanotechnology Initiative’s presence 
seems limited to a few high profile participants. In biotech, the San Antonio infrastructure and 
the UTHSC seem to be somewhat more networked, but still not at the level of the top tier R&D 
centers. 
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Attractive to Talent (N:9, B:9): The Corridor’s major MSA’s have historically scored 
extremely well on quality of life and cultural assessments, while the smaller municipalities offer 
many benefits of their own. The only thing keeping us from a perfect 10 is the lack of critical 
mass in the appropriate R&D areas.  
 
National Priority Alignment (N:3, B:7): In nano, our primary research indicates that lack of 
focus seems to be a major issue with the UT efforts to date; however, as with Research 
Excellence above, this could change significantly with a win of the NSEC. In biotech, San 
Antonio appears to have good alignment with the most significant national priority of the 
present, Homeland Security.  
 
Supportive Infrastructure (N:7, B:7): In both sectors, excellent cost of living and ease of doing 
business is offset by limited public access fabrication and experimental space for venture 
incubation. San Antonio also has the unique assets of KellyUSA, the Texas Research Park 
Foundation and the Brooks Citybase that may find applications in these fields as industry grows 
there. Many Austin service and infrastructure providers are used to dealing with early stage 
startup companies and the accommodations that have to be made. The startup-oriented 
professional service firms are in place, as is one of the most successful incubators of the last 
decade. UT has a number of entrepreneurial programs, including the MS in Science and 
Technology Commercialization, the entrepreneur-track MBA, Moot Corp, I2P and I2M 
competitions. Many national venture firms are also present. San Antonio has historically not 
been as strong, but appears poised to reverse that trend through the ongoing efforts of SATAI.  
 

4.3 Corridor Recommendations 
Based on our research, IC2 has generated recommendations in five areas that will need to be 
pursued at several levels to be effective. There are strengths to be built upon within the Corridor 
that are complementary to Convergence. If a unity of purpose at the regional and state level 
coalesces behind these recommendations, and proper coordination and pooling of resources 
occurs within the Corridor, there is no overriding reason why the Corridor and the state as a 
whole cannot occupy a leadership position at the dawn of the Convergence Industry Age. 
Houston and Dallas have already stepped up to the challenge, and the Corridor, given its 
leadership role in previous emerging industries, is notable by its limited involvement. We can 
step up to this new challenge, or we can face a future as the Silicon Age’s analog to the Rust 
Belt. Our recommendations are as follows: 
 

1. National Priority Alignment – This was what the Corridor accomplished so well in 
landing SEMATECH and MCC during the last technology revolution. In the case of the 
Nanoscale Science and Engineering Center, UT has already done its part, and it is now a 
matter of waiting to see whether it is awarded the Center. Our next two areas where the 
Corridor has opportunities to benefit from better National Priority Alignment, however, 
will require some work, as noted, by the Corridor’s leadership on both the public and 
business sides.  

a. Nanoscale Science and Engineering Center: If UT-Austin is successful in winning 
the Nano-scale Science & Engineering Center funding, 1 of 2 to be awarded this 
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year, this will immeasurably enhance the region’s status as a nanotechnology 
center and can cement our national priority alignment. It would be highly 
complementary to the existing Center at Rice University, which is in and of itself 
of great value to the region. In turn, this will fill out the Research Excellence, 
Critical Mass and Attractive to Talent criteria and alter our rankings in those 
categories considerably. 

b. Energy: Although this is somewhat out of scope for this report, the Corridor has 
unique and valuable assets that could be applied to convergence of 
nanotechnology and energy technology. The potential assets are even greater 
when a statewide view is adopted, and nanotech-enabled efficient energy 
conversion and storage is among the NNI’s Grand Challenges, but does not yet 
have a NSEC dedicated to it. Austin has UT, the Clean Energy Incubator, and the 
Austin Clean Energy Initiative, while San Antonio is home to Ultramar Diamond 
Shamrock, Valero Energy, and SwRI with its fuel cell and alternative fuels 
research. There are two Nobel Laureates in the state who have publicly discussed 
their support for such an effort in Richard Smalley at Rice and Alan MacDiarmid 
at UT-Dallas. The pieces are all present, they just need to coalesce behind the 
appropriate leadership. This is a stretch for the Corridor, but not when viewed as a 
state-wide effort to which the Corridor’s resources could contribute. 

c. Homeland Security, Infrastructure Assurance and Preparedness – Again, there are 
significant and unique Corridor assets that can be brought to bear, if properly 
coordinated, to move us into a leadership position. San Antonio has the Southwest 
Foundation for BioMedical Research, UTSA’s Center for Infrastructure 
Assurance and Security (CIAS), ACCD’s Information Technology Security 
Academy (ITSA), and the UT Health Science Center and long established 
business with the Department of Defense. Add to this list the considerable IT 
resources that Austin brings to the table, and there is a clear opportunity in both 
IT Security and Preparedness in support of Homeland Security. Given the market-
driven nature of the IT security efforts, a networking forum may be all that’s 
needed to launch the Corridor’s efforts. On the Preparedness side, the UTHSC’s 
effort to win the BSL 4 Vaccine Production Facility funding is comparable in 
importance to UT’s efforts with the NSEC above.    

 
2. Funding – The state of Texas and the Corridor region are both lagging funding efforts in 

other states, and may end up paying for it as promising Corridor companies and potential 
Corridor companies are lured away. LARTA, N. Carolina, Ben Franklin Partners, 
Albany, and many other public and quasi-public entities around the nation are providing 
some level of funding support for nanotech and biotech startups. We consider this a top 
priority statewide. Options to consider would include a state venture fund, grants, 
matches, or even investment guarantees. The latter might guarantee only a portion of the 
investment, for example, to help reduce some of the capital exposure that is such a major 
concern in nanotech. While we recognize that the state is presently in what has been 
described as a budget crisis, we also recognize that state budgets to come cannot help but 
be negatively affected by a loss of promising young companies, technology leader mature 
companies, and the taxpayers that they generate.  
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3. Supportive Infrastructure Improvements – The Corridor already has the basics of an 
infrastructure in place. What it is lacking, and what growing companies and their 
investors want according to our data, is technology test, development and fabrication 
facilities to reduce their startup capital costs and access to low cost office space. Both San 
Antonio and Austin have existing facilities that, in many cases, are presently 
underutilized. What is missing is a connection from the Corridor’s existing incubation 
infrastructure (ATI, SATAI) to these facilities to open their use to early stage and 
growing companies. Austin has UT, SEMATECH, excess office space, and 
empty/underutilized semiconductor fabs. San Antonio has UTHSCSA, UTSA, 
KellyUSA, Brooks Citybase, the Southwest Biomedical Foundation, and SwRI’s 
facilities. There is also interest in making area library resources available for a fee to such 
companies; e.g., UTHSCA’s extensive medical library for local biotech companies.  This 
sharing would also better enable networking, commercialization and cross-fertilization. 

4. Network Improvements – There is presently little established structure to network the 
Corridor’s commercial assets, beyond the Corridor Council itself. This needs 
improvement on two levels. 

a. We need to establish a network within the Corridor dedicated to convergence 
industries. We need a platform to bring the biotech people together with the 
nanotech and IT people on a regular basis that spans the Corridor.  

b. A higher level network needs to be established between the C-level executives of 
the Corridor’s major research institutions and other public stakeholders. The 
objective would be to support institutional cooperation from the top down and to 
leverage combined strengths to go after portions of national initiatives. These key 
people will have to take the lead in forming consortia to go after major projects 
and in lobbying state and local governments for funding. 

c. San Antonio needs a connection to the Texas Nanotechnology Initiative, and 
Austin, which is home to a surprising number of biotech firms, needs to do a 
better job of connecting with San Antonio’s biotech community so that the two 
might better leverage their collective strengths. Each of these networking 
functions represents an opportunity for existing organizations, such as SATAI, to 
take a leadership role.  

5. Education - The Corridor companies and institutions need to do more to develop interest 
in science and technology in the area’s children. Although the recent high-tech economic 
downturn has made that more challenging, a shortfall in the workforce is developing as 
the baby-boomers retire115. Furthermore, our survey data suggest that although many 
companies located here or stay here due to the highly trained workforce, they see a 
shortage of properly trained workers looming in the near future.  

a. At the secondary school level, raising interest could involve a variety of programs 
such as in school “career fairs”, school science projects with professional 
scientists, science project competitions and opportunities to work as interns or 
technicians in local companies (e.g., see the INCELL profile) or the San Antonio 
magnet High School of BioSciences.  Over time, this will be a key to developing 
a competent work force that will keep corridor companies and institutions alive 
and thriving for the next generation to benefit from.  Funding for this effort is 
available from the NSF and potentially state education funds. There will also have 
to be some volunteer efforts organized by Corridor companies. These efforts 
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themselves may form a basis for cross-disciplinary networking between 
companies if the programs are carefully structured.  

b. At the higher education level, there is an opportunity for the small liberal arts 
schools in the Corridor, not to mention the LBJ School of Public Affairs. A 
portion of the National Nanotechnology Initiative (2%) is dedicated to study of 
the sweeping societal implications of nanotechnology and technology 
convergence. This is an opportunity for the liberal arts schools in the Corridor to 
pool their strengths and participate in the nanotech revolution. Another approach 
would be for UT’s LBJ School of public affairs, either alone or leading a 
consortium of the smaller liberal arts schools, to go after this funding. One 
application of funding might be to meet some of the secondary educational needs 
outlined in the recommendation above.  
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5 Appendix A: Other Centers of Excellence 
 
Examples of Courses on Nanoscale Science and Engineering Offered in U.S. Universities:116 

• Advanced Quantum Devices, University of Notre Dame (EE 666) 
• Nano-course, Cornell Nanofabrication Facility (A. Clark, M. Isaacson)  
• New Technologies, University of Wisconsin, Madison (R. Hamers) 
• Nanostructured Materials, Renssellaer Polytechnic Institute (R. Siegel) 
• Colloid Chemical Approach to Construction of Nanoparticles and 

Nanostructured Materials, Clarkson University (J.N. Fendler)  
• Nanoparticles Processes, Yale University (D. Rosner)  
• Nanorobotics, South California University (A. Requicha)  
• Nanotechnology, Virginia Commonwealth University (M. El-Shall)  
• Chemistry and Physics of Nanomaterials, University of Washington (Y. Xia) 
• Scanning Probes and Nanostructure Characterization, Clemson University (D. Correll)  
• Nano-scale Physics, Clemson University (D. Correll) 
• “Capstone Course on Nanotechnology", with “hands-on” activities for 

two-year colleges at the Penn State University Nanofabrication Facility 
(S.J. Fonash)  

• Nanomanufacturing Processes, U. of Arkansas in partnership with Oklahoma and 
Nebraska (A.P. Malshe), using the Distributed Interactive Studio House, DISH, a 
multimedia classroom integrated laboratory  

• Nanoscale Science and Engineering, Purdue University (R. Reinfenberger) 
• Nanotechnology, University of Delaware (J. Kolodzey) 
• Introduction to Nanoscience (Rice University, Vicki Colvin) 
• Visual Quantum Mechanics, Kansas State University 
• Mathematics in Nanoscale Science and Engineering, Institute of Pure and 

Applied Mathematics 
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Figure 1: Japan’s Percieved areas of nanotechnology strength117 

 
 
U.S. predominant areas : 
Biotechnology, Pharmaceuticals, Chemicals, Quantum computing, Drug Design 
JAPAN predominant areas : 
Photocatalytic systems, Quantum dots, Quantum devices, Optical Devices, Mr 

Biotechnology Centers 
This section lists other significant centers in the U.S. and the world: 
 
• Arizona Bioindustry Cluster118; Investment $50,000 
•  Alaska Science and Technology Foundation 119;  Investment: $7.32 million to date  
• Columbia University’s Innovation Enterprise’s (CIE) New Enterprise Development group120 
• Indiana 21st Century Research & Technology Fund121; Investment: $25 million/year  
• National Center for BioTechnology Information 

“As a national resource for molecular biology information, NCBI's mission is to develop new 
information technologies to aid in the understanding of fundamental molecular and genetic 
processes that control health and disease. More specifically, the NCBI has been charged 
with creating automated systems for storing and analyzing knowledge about molecular 

Japanese Competitiveness Map on Nanotechnology 

 

Source: Japan Cabinet Office
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biology, biochemistry, and genetics; facilitating the use of such databases and software by 
the research and medical community; coordinating efforts to gather biotechnology 
information both nationally and internationally; and performing research into advanced 
methods of computer-based information processing for analyzing the structure and function 
of biologically important molecules122.   
To carry out its diverse responsibilities, NCBI: 

o Conducts research on fundamental biomedical problems at the molecular level using 
mathematical and computational methods, 

o Collaborate with several NIH institutes, academia, industry, and other governmental 
agencies, 

o Fosters scientific communication by sponsoring meetings, workshops, and lecture 
series, 

o Supports training on basic and applied research in computational biology for 
postdoctoral fellows through the NIH Intramural Research Program, 

o Engages members of the international scientific community in informatics research 
and training through the Scientific Visitors Program, 

o Develops, distributes, supports, and coordinates access to a variety of databases and 
software for the scientific and medical communities, and 

o Develops and promotes standards for databases, data deposition and exchange, and 
biological nomenclature.” 

 
• Research Collaboratory for Structural Bioinformatics (RCSB) “is a non-profit 

consortium dedicated to improving our understanding of the function of biological systems 
through the study of the 3-D structure of biological macromolecules. RCSB members work 
cooperatively and equally through joint grants and subsequently provide free public 
resources and publications to assist others and further the fields of bioinformatics and 
biology123.  TCSB Members include: 

o The Department of Chemistry and Chemical Biology and the Center for Molecular 
Biophysics and Biophysical Chemistry at Rutgers, the State University of New Jersey.  

o The San Diego Supercomputer Center (SDSC) at the University of California, San 
Diego (UCSD), leading-edge site of the National Partnership for Advanced 
Computational Infrastructure (NPACI).  

o The Biotechnology Division of the National Institute of Standards and Technology 
(NIST).  

o The Department of Biochemistry at the University of Wisconsin-Madison.” 
 

• Massachusetts Biotechnology Research Park and CenTech Park  
“Worcester, Massachusetts: A Master-Planned Biotechnology Development: The 
Massachusetts Biotechnology Research Park, created in 1985, has emerged as one of the 
nation's leading centers for biotechnology research and production. Anchoring the western 
end of Massachusetts' 40-mile-long "Genetown" corridor, the Biotech Park has nearly a 
million square feet of building space on 105 acres and continues to grow. The Park is home 
to over a dozen biotechnology companies, as well as several non-profit and academic 
institutions, a hotel, and meeting facilities. Directly across the street is the University of 
Massachusetts Medical Center, one of the premier research institutions in the northeast with 
more than $65 million in annual research funding. The Biotech Park offers a range of facility 
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options, from fully built-out wet lab space for lease in units as small as 1,000 square feet to 
build-to-suit opportunities on land parcels up to 35 acres.”124 

 
• Virginia Bio-Technology Research Park 

“The Virginia Biotechnology Research Park is a technology center dedicated to fostering 
development of Virginia's biosciences industry through technology transfer, new business 
formation, expansion of existing businesses and business attraction. Located on 34 acres  in 
Richmond, Virginia, the Park is adjacent to the medical sciences campus of Virginia 
Commonwealth University (VCU) and the Medical College of Virginia Hospitals. It is also 
close to the state capitol, the academic campus of VCU and Richmond International 
Airport.125 
 
The Research Park is a joint venture of the Commonwealth of Virginia, Virginia 
Commonwealth University and the City of Richmond. When fully developed, the Park will 
contain over 1.5 million square feet of research, laboratory, office and support space, and 
serve as a location for 3,000 researchers, scientists, engineers and technicians to carry out 
their activities. 
 
Currently, the Park has 34 private companies and research institutions located in its 
facilities. These companies and not-for-profit research entities enjoy the most modern, well-
equipped laboratory and research spaces available, and can take advantage of the world-
class research and capabilities existent at the medical sciences campus of Virginia 
Commonwealth University/Medical College of Virginia Hospitals. They are engaged in a 
variety of research activities and business including: 

o Drug development  
o Medical diagnostics, therapeutics, equipment and devices  
o Genetics research  
o Bioinformatics  
o Clinical trials  
o Outcomes-based research  
o Software development  
o Consulting  
o Forensic science and medicine  
o Environmental consulting  
o Bioremediation  
o Business assistance” 

 
Foreign Centers of Excellence: 
• European Molecular Biology Laboratory: 

“The European Molecular Biology Laboratory (EMBL) was established in 1974 and is 
supported by sixteen countries including nearly all of Western Europe and Israel. EMBL 
consists of five facilities: the main Laboratory in Heidelberg (Germany), Outstations in 
Hamburg (Germany), Grenoble (France) and Hinxton (the U.K.), and an external Research 
Programme in Monterotondo (Italy).126 
EMBL was founded with a four-fold mission: to conduct basic research in molecular biology, 
to provide essential services to scientists in its Member States, to provide high-level training 
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to its staff, students, and visitors, and to develop new instrumentation for biological 
research.” 
 

• The Swiss Institute of Bioinformatics (SIB): “Offers: 
o Teaching activities: The SIB group leaders are the founders, organisers and lecturers of 

a series of post-graduate courses given at the Universities of Geneva and Lausanne.  
In order to attract students to this promising novel technology, the Institute has 
developed a "Masters Degree in Bioinformatics", in accordance with the guidelines of 
the local academic institutions. The goal of this curriculum is to train individuals to 
become bioinformaticians and should allow students to master the latest bioinformatics 
tools and acquire multidisciplinary knowledge in computational biology.  
Furthermore, the Institute provides introductory and advanced courses on selected 
aspects of bioinformatics to post-graduate students and scientists of the local academic 
institutions. Industrial participants will be expected to defray the costs of the course.127 

o Major activities and research areas: The association of five groups in a single 
organisation fosters unprecedented synergy. Thanks to a close collaboration with 
industrial partners (see section on financial considerations) activities are scaling up 
toward the development of integrated databases and software resources in the field of 
Proteomics. This will ensure that the prominence of the Swiss research and development 
bioinformatic activities is strengthened.” 

 
• Scotland: Investment: £38 million (plus private funds)128 

“The Scottish Enterprise Network Biotechnology Group includes businesses, research bodies 
and other organizations in support of innovation, commercialization and globalization in life 
sciences in Scotland. The Network’s original commitment of £38 million is augmented by 
research funding by a host of private companies. The group has developed an online cluster 
“extranet” to act as a networking tool for those involved in its initiatives. The group set a 
strategic plan in 1999 includes the following goals to be attained in the next four years:129 

o Double the number of biotech companies. 
o Double employment in the cluster. 
o Improve the performance of Scottish biotech companies. 

As of early this year, they have met and exceeded these goals.  SENBG is now an especially 
thriving group of over 470 organizations employing 25,000 people.  Avril Gold serves as the 
head of Biotechnology for Scottish Enterprise.” 
 

• New Zealand: Investment: $600 million annually130 
“New Zealand Biotechnology Association (NZBA) is part of the New Zealand Foresight 
Project and was established in 1989. An ongoing program of the New Zealand government, 
the Foresight Project links government investment in research, science and technology. As 
part of its industry vision for 2010, the NZBA proposed that the government introduce a 
variety of regulations, ranging from control of exportation of natural resources to 
maintaining excellence in science education. Selwyn Yorke is the Chairman of the NZBA 
Foresight Subcommittee.”131 
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• Sweden: Investment: 12 billion SEK (2000)132 
“Established in 1994, the Swedish Foundation for Strategic Research supports research in 
natural science, engineering and medicine in Sweden. Originally financed by a government 
grant of 6 billion SEK, the capital grew quickly to 12 billion SEK in 2000 and 60 billion in 
2003. The foundation is currently financing 70 research programs and 100 projects. It is 
expected to continue in operation through the 2020s, but total disbursements for research 
will be reduced starting in 2005. The foundation is run by a government-appointed executive 
board and three advisory committees.”133 
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