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W
elcome to our annual special section, 
Discoveries: Universities, Labs & the 
Economy.

This section is a joint effort of the 
staffs at BizWest Media LLC’s three publications — 
the Boulder County Business Report, Northern Colo-
rado Business Report and Wyoming Business Report.

It shines a spotlight on research at universities 
and federal laboratories in Colorado and Wyoming, 
which have a multibillion-dollar impact on the re-
gion from Laramie to Denver and Aurora, Fort Col-
lins to Boulder, Golden to Greeley.

The names are powerful: the Colorado School of 
Mines, Colorado State University, the University of 
Colorado-Boulder, the University of Colorado An-
schutz Medical Campus, the University of Colorado 
Denver, the University of Northern Colorado and 
the University of Wyoming.

Federal laboratories include the National Cen-
ter for Atmospheric Research, the National Oce-
anic and Atmospheric Administration, the Na-
tional Renewable Energy Laboratory, the Centers 
for Disease Control and Prevention and many 
others.

The impact of these institutions can be found 
in direct dollars spent, spinoff dollars generated, 
research dollars raised, private companies lured 
to the region, technologies developed and spinoff 
companies created.

Patents generated by research institutions are 
many and varied. Strengths range from bioscience 
to veterinary medicine, aerospace to software, 
clean technology to energy.

At our publications, we stand at ground zero 
for much of the science that has made our region a 
national research powerhouse. We report daily on 
the discoveries that are made, the companies that 
are created and the researchers who are honored.

That proximity prompts us to take a deeper 
look at the impact of these institutions on the 
economies of Colorado and Wyoming. Through 
Discoveries, we seek to demonstrate for our read-
ers how important these institutions are to the 
region’s economy. For this purpose, we broadened 
our traditional coverage areas to include those re-
search institutions in Aurora, Denver and Golden – 
institutions such as the Colorado School of Mines, 
NREL and CU’s Anschutz Medical Campus.

Readers will learn about some of the research-

ers and technologies that drive these institutions 
and help fuel our economy. They’ll learn about 
their economic impact and their challenges.

But this coverage does not end with this section. 
We know – and we hope the reader understands 
– that no single section could adequately describe 
the scope of these institutions and their impact on 
the economy. This is our second year producing the 
publication, and we realize through our research 
and reporting that we are only scratching the sur-
face of all the work being done in laboratories that 
have a positive impact on our lives.

That’s why we created an ongoing monthly fea-
ture in each of our publications that highlights new 
technologies, new discoveries and the researchers 
behind them.

Readers can look to our websites – www.bcbr.
com, www.ncbr.com and www.wyomingbusiness-
report.com – and print editions for regular features 
on what researchers are discovering throughout 
the year.

Belinda Nelson, publisher of the Wyoming Busi-
ness Report, can be reached at bnelson@wyoming.
com. Jeff Nuttall, publisher of the Northern Colorado 
Business Report, can be reached at jnuttall@ncbr.
com. Christopher Wood, publisher of the Boulder 
County Business Report, can be reached at cwood@
bcbr.com.
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BY BETH POTTER

bpotter@bcbr.com

Federal laboratories and research 

universities provide an estimated $3 

billion in money and jobs to the com-

munity annually in Colorado, a key 

economic driver in the region.

Federal research funding makes up the largest 
chunk of the total, based on reports. About 30 fed-
eral laboratories in Colorado brought an estimated 
$2.3 billion into the state economy in 2012 based 
on a September 2013 report from CO-LABS Inc., an 
economic development group that helps create con-
nections between business, educational and govern-
ment sectors in Colorado.

The Business Research Division at the University 
of Colorado-Boulder’s Leeds School of Business con-
ducted the report, titled Colorado Economic Impact 
Study: Economic and Fiscal Impacts of Federally 

Funded Research Facilities in Colorado, FY 2011-13. 
The National Renewable Energy Laboratory, or 
NREL, in Golden is the largest federal lab in the state, 
with 2,300 federal employees. The federal lab com-
plex brought in an estimated $814.8 million in net 
economic impact to the state in 2012, according to the 
study. NREL jobs generated $403.4 million in wage 
impacts in 2012, making the lab one of the largest 
employers in Jefferson County, according to the study. 
While budgets vary from year to year, Boulder also is 
home to some of the largest federal labs in the state 
by number of employees, according to the study.

The National Center for Atmospheric Research, 
or NCAR, and the National Oceanic and Atmospheric 
Administration, or NOAA, each had approximately 
1,000 employees in 2012.

NOAA led the way in terms of its statewide eco-
nomic impact — an estimated $277.7 million in 
2012, according to the study.

The National Institute of Standards and Technol-
ogy, or NIST, provided an estimated $187.7 million 
in economic impact to the state in 2012.

The Laboratory for Atmospheric and Space Phys-
ics, or LASP, provided an estimated $159.3 million in 
economic impact.

In all, Boulder County enjoyed $743 million in 

economic impact in fiscal year 2012, the year most 
closely examined in the CO-LABS study. 

Other, smaller, federal research labs located in 
Boulder that were examined in the study include the 
National Telecommunications and Information Ad-
ministration, the Cooperative Institute for Research 
in Environmental Sciences, the Joint Institute for 
Laboratory Astrophysics, and the National Ecologi-
cal Observatory Network, among others.

Colorado’s federal labs help foster the innovation 
that fuels the state and the nation’s economy, Colo-
rado Gov. John Hickenlooper said when the study 
was released. 

“Leveraging the labs’ research and technology 
with the state’s innovative entrepreneurial spirit 
creates a strong foundation for Colorado’s business 
ecosystem,” Hickenlooper said.

Statewide, federal labs accounted for 7,966 full-
time, part-time and contract jobs in 2012. Nearly 
3,600 of those jobs were in Boulder County, paying average annual earnings and benefits of $107,942, 
according to the study.

RESEARCH UNIVERSITIES

Federal labs and university research
pump $3 billion into regional economy

COURTESY UNIVERSITY OF COLORADO-BOULDER

The Joint Institute for Laboratory Astrophysics is a joint institute of the University of Colorado-Boulder and the National Institute of Standards and Technology. The institute opened a new, $32.7 

million building in April 2012 on the CU-Boulder campus. JILA has produced three Nobel Prize winners since 2001. At the building dedication in April 2012 were, from left, Tom O’Brian, chief of 

NIST’s Quantum Physics Division; Phil DiStefano,  CU-Boulder’s chancellor; Patrick Gallagher, NIST’s director, and Nobel Laureate Eric Cornell.

See Economy, page 5

DISCOVERIES | Economic Impact
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Add in statistics from Colorado’s research uni-
versities, and it’s easy to understand why the state 
is known for its well-educated workforce and high-
paying jobs.

Colorado’s research universities bring in an esti-
mated $1 billion annually, supporting 50,000 jobs, 
according to research done by Colorado State Uni-
versity in Fort Collins.

The University of Colorado’s four-campus system, 
CSU, the University of Northern Colorado in Gree-
ley, the University of Wyoming in Cheyenne and the 
Colorado School of Mines in Golden all are revenue 
generators for their local and regional economies.

The University of Colorado system appears to 
have the biggest economic impact on the state of any 
research university. CU’s four campuses are in Boul-
der, Denver, Aurora and Colorado Springs.Overall, CU’s fiscal impact on Colorado totaled $5.3 billion in 2012, officials said. The Boulder cam-
pus alone pumped $1.5 billion into the regional 
economy in 2012, according to a report prepared by 
the university. Student spending brought $318.7 mil-
lion to the Boulder area in 2012, and visitors spent 
another $16.2 million, according to the university.

CU-BOULDER
The CU-Boulder campus’s reputation as a top 

research school continued to be bolstered by part-
nerships with federal labs in 2012, the most recent 
period for which information was available, univer-sity officials said. Annual research awards increased 
to $359 million in 2012 from $210 million a decade 
earlier. More than 1,000 undergraduates and 1,160 
graduate students participated in research projects, 
according to the university. 

CU-Boulder has numerous partnerships with fed-
eral labs including collaborations with NIST, NOAA, 
the Cooperative Institute for Research in Environ-
mental Sciences, or CIRES, the University Corpora-
tion for Atmospheric Research, or UCAR, and the 
previously mentioned NCAR. 

COLORADO STATE
In Fort Collins, CSU supports 13,140 jobs through 

direct employment and related spending, according 
to university statistics. It’s the largest employer in 
northern Colorado, according statistics. Since 2007, 
CSU has licensed nearly 140 technologies to private 
companies, according to information on the univer-
sity’s website.

NORTHERN COLORADO
The University of Northern Colorado in Greeley 

expenditures from faculty, staff and students result-
ed in $131 million in direct and indirect impacts in 
Weld County in 2012, according to Nate Hess, a uni-
versity spokesman. Their spending supports 1,441 
non-university jobs in Weld County, Hess said.

In addition, the university spends about $23 mil-
lion annually for goods and services in the state, 
Hess said. And university-related events – from 
commencement ceremonies to the UNC Jazz Festi-
val, contribute an additional $4 million to the local 
economy each year, he said.

Research funding at the university amounted to 
$20 million in the past two years, Hess said.

UNIVERSITY OF WYOMING
At the University of Wyoming, faculty members 

received a record $86 million in external funding for research in fiscal year 2012, most of it from federal 
agencies such as the National Science Foundation and the National Institutes of Health, according to figures 
from Bill Gern, vice president for research and eco-
nomic development at the university. 

About 60 percent of research grant money typi-
cally goes to university salaries, which is used to buy 
goods and services in Wyoming. Gern said. He esti-
mated the spin-off economic impact of research dol-
lars to be about $90 million across the state annually.

Wyoming also continues to reap untold ben-efits from a supercomputing center in Cheyenne 
built by Boulder-based NCAR, which opened in 
October 2012. The state of Wyoming invested $20 
million, the Wyoming Business Council kicked in 
$4.5 million to create infrastructure for the site, 
and the University of Wyoming agreed to pro-
vide $1 million annually for 20 years to help pay 
for the supercomputer. In exchange, the Univer-
sity of Wyoming received access to 20 percent of 
the computer’s computational system annually. 
“Simply stated, UW’s research activity is an enter-
prise zone for the state -- a big one,” Gern said.

Back in Colorado, administrators at the Colorado 
School of Mines in Golden do not have economic im-
pact information about how the school affects the state 
economy, said Marsha Williams, a spokeswoman.

Bureau of Reclamation, U.S. Department  

of the Interior 

Centers for Disease Control and Prevention 

Cooperative Institute for Research  

in the Atmosphere

Cooperative Institute for Research  

in Environmental Sciences  

Joint Institute for Laboratory Astrophysics

Laboratory for Atmospheric & Space Physics

National Ecological Observatory Network

National Institute of Standards and Technology 

National Oceanic  

and Atmospheric Administration

Earth System Research Laboratory

National Geophysical Data Center 

National Weather Service 

National Environmental Satellite, Data,  

and Information Service 

Space Weather Prediction Center 

National Institute of Standards and Technology 

National Renewable Energy Laboratory

National Telecommunications  

and Information Administration 

University Corporation for Atmospheric 

Research

National Center for Atmospheric Research

U.S. Department of Agriculture -  

Agricultural Research Service

Natural Resources Research Center

National Center for Genetic  

Resources Preservation 

Crops Research Laboratory

Central Great Plains Research Station  

U.S. Department of Agriculture -  

Rocky Mountain Research Station 

U.S. Department of Agriculture -  

National Wildlife Research Center 

Department of Transportation/ 

FRA-Transportation Technology Center 

U.S. Air Force Academy 

U.S. Geological Survey

Federally funded researchers

Here is a list of organizations in Colorado that receive federal funding:

Source: CO-LABS:
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Scientists at the National 

Center for Atmospheric Re-

search work with university 

students in various programs, 

including the Significant Op-

portunities in Atmospheric 

Research and Science, or 

SOARS, program. Here, student 

Vanessa Vincente, right, works 

with NCAR mentor Jeff Weber.

OURTESY NATIONAL CENTER OF ATMOSPHERIC RESEARCH
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DISCOVERIES | Technology Transfer

Tech-transfer offices harvest
innovations for marketplace

BY JOSHUA LINDENSTEIN

jlindenstein@bcbr.com

Commercialization often isn’t on 

university researchers’ minds. The 

reasons can be many.

For one thing, spawning startup companies 
isn’t what most faculty members were hired for. 
Often, they’re doing science for the sake of sci-
ence, simply pursuing better understanding of a 
process or topic. And even if one does wind up 
with a marketable discovery or invention, the 
potential rewards of starting a business don’t 
always outweigh the risks when the alternative 
is a secure, tenured faculty position with a high 
salary.

Davona Douglass, director of the University of Wyoming’s technology transfer office, said there 
isn’t a lot that anyone can do to get a professor 
who wants to focus solely on academia to start 
thinking more entrepreneurially. And that’s OK 
in many instances. Of course, money never hurts. 
That’s why at Wyoming, 60 percent of royalty 
and licensing revenue generated from universi-
ty-owned technologies and patents goes back to 
the researchers, a rate that is among the highest 
in the nation.

“That’s important to me as the director of the tech transfer office is having that incentive for 
sure,” Douglass said.

To be sure, technology transfer at Wyoming 
and other universities is far more intricate that 
simply throwing money at faculty to encourage 
their participation. But gaining buy-in from re-
searchers is crucial to the success of the process. 
Technology transfer is important to universities because it can be a significant revenue generator 
for some as well as a major marketing tool, help-
ing to showcase a school’s successes.

“We really need to rely on the interest of the 
faculty,” said Kate Tallman, interim associate vice 
president of technology transfer at the Universi-

COURTESY UNIVERSITY OF WYOMING

Stephen Herbert, left, and Levi Lowder co-founded Laramie, Wyoming-based Planktomics Algae Services LLC using research they conducted at the University of Wyoming’s Department of Plant 

Services. The company expedites the process of domesticating algae for agricultural and industrial production. Lowder is a research assistant and doctoral candidate in the UW’s Department of 

Plant Sciences and Planktomics’ head bio engineer. Herbert is an associate professor of Plant Sciences at UW.

Researchers often leave 
commercialization of 
discoveries to someone else

See Marketplace, page 8

TECHNOLOGY TRANSFER IS IMPORTANT TO UNIVERSITIES  

because it can be a significant revenue generator for some  

as well as a major marketing tool, helping to showcase a 

school’s successes.

mailto:jlindenstein@bcbr.com
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MARKETPLACE from 6

ty of Colorado. “If they are not interested in start-
ing a company necessarily, what we need to do is find someone they can work with who is going to 
be willing to bridge that gap.”Luckily for many tech-transfer offices, more 
and more researchers are giving thought to the 
entrepreneurial side of things, whether it’s cre-
ating a startup themselves or at least facilitat-
ing the use of their technology for a startup or 
existing business’ product. Part of the reason is 
that research funding is getting harder to come 
by, while government grant programs like Small 
Business Innovation Research and Small Busi-
ness Technology Transfer encourage collabora-
tion between businesses and research institu-

tions. Another reason is the fact that some tech transfer offices are relatively young and are just 
now starting to really gain traction.

PATH TO COMMERCIALIZATION
The path to commercialization can be com-

plex but it’s similar no matter where you go, say tech transfer officials.
It all starts when researchers turn in inven-

tion disclosures to the schools they’re working 
for. Since universities own the intellectual prop-
erty rights to discoveries made by paid research-
ers, the disclosures are required. The number of 
disclosures varies by school. CU’s tech transfer office – which serves its Boulder, Denver, Colo-

rado Springs and Anschutz campuses – receives 
200-250 per year. At Colorado State the number 
is 100 or so, while at Colorado School of Mines 
it’s about 33 per year.

From there it’s a matter of sifting through those to find out which have a technology that is 
marketable as a product or new company, as well 
as deciding how to protect the intellectual prop-
erty through patenting, a major function of tech transfer offices along with negotiating licensing 
agreements. Often, researchers will have an idea 
about a discovery or invention’s marketability 
when they present their disclosure.

“There are a wide range of (researchers) who 
are interested in those processes and some who 
are less so,” said Todd Headley, president of CSU’s tech transfer office, who adds that the number of 
faculty participating in the tech transfer process at CSU has doubled or tripled during the past five 
or six years.

Will Vaughan — who like Douglass at Wyo-
ming is the sole employee in the tech transfer office at the Colorado School of Mines — said 
Mines is in a bit of a unique situation because 
nearly half of its research funding comes from 
industry, meaning inventions and discoveries 
there are often a little further down the path to 
commercialization.

“Our professors have probably worked with 
industry before and are probably thinking along 
the lines of how can I apply this to market,” 
Vaughan said.

Established relationships between professors 
and the business world are an important bridge 
toward commercialization, and can be built in 
various ways. But universities also market other 
discoveries where no such relationships exist.

While the schools catalog their discoveries on 
their websites for the perusal of those interest-
ed, they also maintain networks of advisors and 
entrepreneurs who they tap into to help guide an 
invention toward commercialization. All of the 
schools maintain their own networks as well as 
contracting with outside agencies like the Boul-
der-based Innovation Center for the Rockies, 
which has agreements with CU, CSU, Wyoming 

COURTESY UNIVERSITY OF COLORADO

John Giacomoni, left, and Manish Vachharajani co-founded Louisville-based data storage software firm LineRate Systems 

Inc., spinning the company off from their research at the University of Colorado. The pair sold the company for $125 million in 

February to Seattle-based F5 Networks.

COURTESY COLORADO STATE UNIVERSITY

Colorado State University researcher Dale Willard is founder and president of Fort Collins-based Carbo Analytics LLC, a pro-

vider of simple and quick sugar analysis for the biofuel, brewing and distilling, food-processing and pharmaceutical industries.

ESTABLISHED  

RELATIONSHIPS BETWEEN  

PROFESSORS AND THE 

BUSINESS WORLD  

are an important bridge 

toward commercialization, 

and can be built in various 

ways.  But universities  

also market other  

discoveries where no  

such relationships exist.

See Marketplace, page 9
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Hundreds of researchers and others work at Colorado and Wyoming university research clusters or institutes.

CU research institutes

Alliance for Technology, Learning and Society — ATLAS 
is an initiative in education, research, creative work and out-
reach in which information and communication technology 
is “the enabling force.”

Biofrontiers Institute — Works to leverage and expand 
Colorado’s leadership in biotechnology and its promise for 
human advancement.

Cooperative Institute for Research in Environmental 
Science — Explores aspects of the Earth and searches for 
ways to understand how natural and human-made distur-
bances impact our planet.

Institute for Behavioral Genetics — Conduct and facilitate 
research examining the genetic bases of individual differ-
ences in behavior.

Institute of Arctic and Alpine Research — CU’s oldest 
institute focuses on polar and alpine regions, where effects 
of global change are especially pronounced, as well as 
environmental challenges that span local, regional  and 
global scales.

Institute of Behavioral Science — Provides a setting for 
interdisciplinary, collaborative research on problems of 
societal concern.

Institute of Cognitive Science — Gained a reputation for 
the promotion of interdisciplinary research and training in 
cognitive science and applies theories on that subject to 
real-world problems.

JILA — Explores questions about quantum physics, the design 
of precision optical and X-ray lasers, the principles underly-
ing the interaction of light and matter, and processes that 
have governed the universe for nearly 14 billion years.

Laboratory for Atmospheric and Space Physics — 
Focuses on the study of Earth’s atmosphere, the sun, and 
the solar system and is the world’s only research institute to 
have sent instruments to all eight planets and Pluto.

Renewable and Sustainable Energy Institute — A joint 
institute between the University of Colorado and the Nation-
al Renewable Energy Laboratory addressing problems in 
energy. 

University of Colorado Museum of Natural History — 
Contributes to knowledge of the natural world and the 
humanities through research, teaching, and public educa-
tion.

CSU ‘superclusters’

Clean Energy and Cenergy — Works to enhance the ability 
of university scientists and business partners to speed clean 
and renewable energy research to the marketplace.

Cancer Research and NEOTrex — Dedicated to speeding 
the transition of life-saving cancer research from the aca-
demic world to the global marketplace.

Infectious Disease and MicroRX — A first-of-its-kind enter-
prise to speed the transition of life-saving research on 
infectious diseases from the academic world into the global 
marketplace.

University of Wyoming

Western Research Institute — Renowned for work in advanced 
energy systems, environmental technologies and highway 
materials research. 

and Mines among others.
“It’s good to have a diversity of channels for 

forming these kinds of relationships,” CU’s Tall-
man said.The ICR has 1,500 resumes of advisers on file 
that it sifts through to create a specialized group 
of 5-10 for a particular technology. Often, some 
combination of those advisers wind up being 
the ones licensing the technology or launching a 
startup, whether on their own or in conjunction 
with a professor.

Vaughan estimates that out of 100 invention 
disclosures, maybe two or three are worthy of 
becoming a startup. At the ICR, 13 startups have 
been formed over the past seven years, with 
two more in the works. That’s out of about 150 
projects the organization has been handed from 
schools to work on.

Tim Bour, executive director of the ICR, said 
the projects ICR receives are generally ones 
where the school has decided to acquire a patent 
and a faculty member has expressed interest in 
working toward commercialization. 

“(Schools) tend to give us higher-potential 
projects, all other things being equal,” Bour said.

REVENUE GENERATION
Tech transfer at CU, systemwide, yields about 

eight to 10 startups and 30 to 50 license agree-
ments per year, Tallman said. The amount of reve-
nue that all adds up to can vary dramatically, often 
depending on a few “home run” licenses to make 
big bucks. Two years ago, CU pulled in $30 million in licensing revenue. Last year the figure was $16 
million. This year it will be about $5 million.CSU yields five or six startups spun off from 
university inventions per year, and averages $1 
million to $2 million in annual licensing revenue. At Mines, where the tech transfer office is only about five years old, there have been 12 startups 
spun off over that period.

For Wyoming — where Douglass is also tasked 
with offering intellectual property services like 
patent searching and trademark searching to 
anyone in the state for free — the number of startups numbers fewer than five per year.

At Wyoming, where 60 percent of the licens-
ing revenue goes back to researchers, 20 per-
cent goes to the university fund other further 
research efforts and 20 percent goes to fund the tech transfer office.

The split at CU is 50-25-25. At CSU, it’s 35-25-
40. And at Mines, the inventor and tech trans-fer office split the first $30,000 in revenue. Af-
ter that, the researcher receives 35 percent, the 
school’s general fund gets 35 percent, and the 
department or center that helped fund the re-
search gets 30 percent.

Identifying where that revenue will come 
from each year is tricky, which is another rea-son tech transfer offices don’t want to leave any 
stone unturned. Sometimes the technology that 
looks like marketing gold turns out to be a dud, 
while something unsuspecting can take off. The 
fact that the tech-transfer process can be years in 
the making only adds more complexity.

CSU’s Headley said, “Things we’re working on 
now are probably not going to be on the market 
until years from now.”

MARKETPLACE from 8

CLUSTERS OF INNOVATION 
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BY MOLLY ARMBRISTER

marmbrister@ncbr.com

GREELEY — The newest business incubator 
in Northern Colorado was launched in October 
at the University of Northern Colorado after half 
a year of preparation to serve students at UNC’s 
Monfort College of Business and individuals try-
ing to turn their new idea into a viable business.

The program is headed by Ryan Speir, who was 
previously in charge of the Rocky Mountain Inno-
sphere in Fort Collins. Speir, director of the incu-
bator, called BizHub, provides a glimpse into the 
young program.

Q: What is the mission of BizHub?

A: The incubator is meant to be a hub for edu-
cation and entrepreneurial services, aiming to 
provide every eligible company with the best-
available resources. Basically, we mesh need and 
resources such as GrowthWheel, a proven busi-
ness coaching tool that helps startup and growth-
stage companies focus, make decisions and take 
action. BizHub is the only organization in Colo-rado that is certified to use GrowthWheel.

Q: How is BizHub funded?

A: Right now, BizHub operates using catalyst 

funding from UNC, but ultimately the incubator 
will have to begin using other resources.

BizHub is seeking sponsorships to keep going 
after the catalyst funding runs out. There is no 
timeline right now for when the incubator might 
lose UNC’s funding.

Q: Where is BizHub located and what 
does the facility include?

A: BizHub is just off UNC’s campus at 807 17th St., 
near the Monfort College of Business. The 2,000-square-
foot space was leased in May and includes a conference room, meeting space and small offices.

Modular furniture was brought in so that workspaces can be customized to a specific user’s needs. The offices are for lease to BizHub clients. 
The idea was to get BizHub off campus and into 
the business community, but still close enough to 
UNC for students to access.

Q: How does BizHub go about mentor-
ing entrepreneurs?

A: The incubator’s mentoring program al-
lows those who have already started businesses 
to provide world-class mentoring to new start-
ups. This helps make new entrepreneurs aware 
of the risks involved with starting a business so 
that they can then mitigate those risks. Also, in 
conjunction with UNC’s Monfort Institute, Bi-
zHub provides Business Design workshops for 
entrepreneurs to help them design and test their 
business model.

Q: What are some of BizHub’s successes?

A: The program is still new, so there are not 
yet any clients that have been accepted into the 
incubator. But some programs at BizHub already 
have proven useful for the startups the incuba-

tor is helping. One of these is BizHub’s Speed 
to Capital, which leverages connections to help young businesses find angel investors. BizHub was able to help a software startup find funding 
in 45 days.

The incubator helps entrepreneurs meet with 
investors in a more casual format than the aver-
age meeting meant to drum up investment capi-tal. Dinners are held with industry-specific angel 
investors where entrepreneurs can pitch their 
business ideas.

DISCOVERIES | Incubators

UNC helps fund launch of business incubator
Former leader of 
Rocky Mountain 
Innosphere
overseeing development 
of BizHub in Greeley

Ryan Speir is in charge of BizHub, a new business incubator 

in Greeley funded by the University of Northern Colorado. 

Speir, former director of the Rocky Mountain Innosphere in 

Fort Collins, has founded three companies, run five organi-

zations and held executive roles in seven startups.

SUBSCRIBE TO THE 

BUSINESS REPORT

Thousands of Business Leaders get it. 
Now you can too.

Subscribe today for only

$24.97 year.
Call 307.638.3200.

Newspapers, Directories, Special 
Publications, Book of Lists, plus the latest 

on Business Report events: 
all delivered for one low price.

Lists & Directories 

Available in Excel

DataStore
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The Science of Better Detection.

With more than 800 tornadoes touching down in the U.S. each year, 

CSU is focused on public safety by developing the next generation of 

severe weather early detection systems.

Professor V. Chandrasekar at CSU’s CHILL radar site
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Hatching an egg requires a safe nest 

and a good deal of motherly warmth. 

Businesses aren’t so different and may 

require a safety net, loving attention and 

guidance with a pinch of helpful heat.

Business incubators are there to do just that — 
provide a home while a business grows and develops 
and mother it into maturity.

“The important part — what makes it an incuba-
tor — is that you do something to help companies 
grow faster than they could otherwise,” said Jona-
thon Benson, chief executive of the Wyoming Tech-
nology Business Center.

Since 2006 when Benson opened the business incu-
bator, he has ushered 18 businesses through his doors 
while self-incubating simultaneously. The result has 
been expansion across the state, including the addition 
of a second incubator in Casper this summer, doubling 
the space available at its center in Laramie. That space already has brought in five clients, and has two more hot 
prospects. Benson said ideally, the incubator would be 
full with 15 clients. Between the Casper and Laramie lo-
cations, Benson said he has about 40,000 square feet to 
grow other people’s businesses.

BUILDING BLOCKS
Benson said $3 million to $5 million businesses with profit margins in the 10 percent to 20 percent range are 

“the building blocks of the economy.” With a budget of 
about $1.2 million from the state through the Univer-
sity of Wyoming, the Wyoming Business Council and 
a continuing grant from the U.S. Department of Com-
merce, he tries to manufacture those blocks.

He said businesses pass through four phases be-
fore — like their egg-y counterparts — they are fully fledged and can fly the coop.

Pre-venture: A business starts as a thought or a 
way to solve a problem – often one faced by other 

businesses, according to Benson. He said it’s impor-
tant for the founders of a business in this early stage 
to evaluate whether they really care about solving 
the problem they think they’re solving.

Pre-revenue: This is the phase where a product 
or service is developed. Benson said it ends with 
a beta test where a potential customer can try out 
a product or service. “The key is you don’t want to 
rush through beta-testing,” Benson said. “You want 
to learn as much as you can.”

Initial sales: All plans aside, “Nothing ever works 
the way you think it’s going to work, so you stay fo-cused on finding a customer,” he continued. “Through 
trial and error you learn a sustainable business mod-
el.” He said at this point, a business is running with the 
founder as the principal, with most concerns running through him. Creating systems and honing financial 
management is important to this step.

First growth: It is in this final stage of incubation that a young business begins to take flight. Customers start flooding in and the founder can no longer just work 
harder to get everything done. At this point, the owner 
must step off a ledge, trusting that his staff will catch him.

“Entrepreneurs just can’t give up control,” Benson 

said. “It’s a hard thing to do. The shift comes when 
somebody else does something and hits a home run, 
and you’re as excited as you would have been had 
you hit the home run.”
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The Wyoming Technology Business Center in Laramie has ushered 18 clients through its 

doors since it opened in 2006.

COURTESY FREDERICK SCHMECHEL/WTBC

The Wyoming Technology Business Center opened a second location last summer. Here is 

an example of a client space in the new center in Casper. Between the two centers in Lara-

mie and Casper there is approximately 40,000 square feet to house clients.

COURTESY UNIVERSITY OF WYOMING

The staff of the Wyoming Technology Business Center, a business development program located on the campus of the 

University of Wyoming, includes from left, John Glassburn, Fred Schmechel, Christine Langley, chief executive Jon Benson, Joe 

Bennick, Mandy Moore and John Dick. Not pictured is Heather Fleming.

Incubator turns up heat
Wyoming Technology
Business Center expands 
as clients flourish

 The important part — what 

makes it an incubator — is that  

you  do something to help  

companies grow faster than 

they could otherwise.  

JONATHON BENSON

Chief Executive,

Wyoming Technology Business Center

See Heat, page 16
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 The University of Wyoming has sharp-

ened its scientific edge in the energy 

field with the help of the $25.4 million 

Energy Innovation Center.

The building is home to the growing School of En-ergy Resources and is becoming home to firsts in the energy field.
The building, which hosted a grand opening in Sep-

tember, is a product of cooperative evolution between 
the public and private sectors. While $12.5 million 
came from match funding from the state of Wyoming, 
the rest came from energy-industry donors, with sev-
eral pouring millions of dollars into the facility.

Mark Northam, founding director of the School of 
Energy Resources, said he has been at the University 
of Wyoming for seven years, of which four have been 
spent funding and building the school’s new home. 
He said the plans for the building metamorphosed 
through the planning process as private support locked 
into place. One entire lab changed direction, he said.

That $11 million lab is the Hess Digital Rock 

Physics Laboratory. According to Northam, Hess 
Corp. put in almost $5 million for instrumentation in 
a facility that would help study how oil, gas and wa-
ter move through tight and conventional reservoirs. 
But the equipment needed a home, so the school re-
purposed what would have been an oil and gas lab, 
giving birth to a world-leading lab that can examine 
rocks on a macro, micro and nano scale.

“To the best of my knowledge, there is no petroleum 
engineering research group in academia, in the world, 
that has integrated these three laboratories and is cov-
ering such a wide range of scale in their research,” said 
Mohammed Piri, an associate professor of chemical 
and petroleum engineering who pilots the lab.

Northam said many outdated assumptions have pre-
vailed in the oil and gas sector and in universities con-cerning the physics of underground flow. He said under-
standing the physics better will lead to better outcomes.

“Can we exploit it so we can get more of it to move 
and come out the hole?” he said. “The hard part is 
creating that understanding.”

Now, he said, recovery rates on unconventional 
reservoirs such as the Bakken and Niobrara are low 
– about 10 percent.

“I guess that’s our holy grail right now is being able 
to impact those kinds of reservoirs,” he said. He clas-sified UW’s work in the field before the lab’s arrival as 
“seven years of major breakthroughs” that are com-plex, yet important to engineers who stimulate fields. 

Underground flow is only one facet of research in 
the school, though. In another lab of the new build-
ing, UW is pioneering methods of coal conversion. “UW is the first institution to produce ethylene 
glycol from coal,” said Maohong Fan, an associate 
professor of chemical engineering in the University 
of Wyoming’s Department of Chemical and Petro-
leum Engineering. He is utilizing the new Peabody 
Energy Advanced Coal Technology Laboratory to ac-
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Research engineer Nikhil Shetty tours a molecule in larger-than-life 3-D at the University of Wyoming’s new Shell 3-D Visualization Lab.

UW innovation center
combines research labs
Flow physics, coal conversion, 3-D visualization under microscope

ESTABLISHED  

RELATIONSHIPS BETWEEN  

PROFESSORS AND THE 

BUSINESS WORLD  

are an important bridge 

toward commercialization, 

and can be built in various 

ways.  But universities  

also market other  

discoveries where no  

such relationships exist.

See Labs, page 17
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“Science speak” can plague experts 

and students alike, making it difficult 

to communicate ideas and studies in 

simple terms. Details may get lost and 

audience understanding foggy at best 

when scientists revert to complicated, 

discipline-oriented jargon to explain 

themselves.

Twenty Colorado State University doctoral and 
postdoctoral students have been given the opportu-
nity to change that by being selected to participate 
in the School of Global Environmental Sustainability 
Leadership Fellows, or SLF, program.

Modeled after Stanford’s Leopold Leadership 
Program, the course is designed to help students effectively and efficiently communicate their study and scientific focus with the media, community and 
general public.

Diana Wall, director of the School of Global 
Environmental Sustainability, established the program in 2010. She was one of the first fellows 
of Stanford’s Leopold Leadership Program and 

wanted to bring a similar program and opportu-
nity to CSU.

“I think that scientists in general want to change 
the world. And we all need to learn how to commu-
nicate better. We get very narrow in our research 
and disciplines,” Wall said.

Throughout the one-year program, fellows 
participate in eight to 10 sessions that focus on 
preparing and giving speeches, mock interviews 
with media members and concentrating on the 
way they portray themselves and their science to 
the public.

Speakers have included representatives from Na-
tional Public Radio and the New York Times, televi-
sion producers, science experts and former public office holders. Events are also held for the students 
to practice pitching their science to different audi-
ences.

The fellows are further encouraged to network 
among themselves and with previous fellows par-
ticipants.

Paul Tanger, a 2012 SLF candidate, endorsed the 
program’s approach of encouraging students to talk 
about their science in order to become more comfort-
able with conveying intended ideas and messages. 
A doctoral student with the Department of Bioagri-
cultural Sciences and Pest Management, Tanger feels 
that the mentoring he received by talking with media 
members greatly improved his communication skills.

“Practice was really important,” he said. “Before 
this, I had never really met any media people at all in 
my life. It’s interesting to understand your perspec-
tive and how you come across to people. I realized 
that the media people are on your side, they’re just 

trying to get the information out there.”
Each year, 20 students are selected from a pool of 

40 to 50 applicants.
The candidates are selected by a committee 

through a competitive application process. The se-
lection committee is made up of a diverse panel of 
individuals from different schools at CSU with the 
intention of correctly interpreting SLF applications. 

Simplifying science speak

DISCOVERIES | Incubators
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Members of the 2013-14 Global Sustainability Leadership Fellows program at Colorado State University will participate in eight to 10 sessions that focus on preparing and giving speeches, 

mock interviews with media members and concentrating on the way they portray themselves and their science to the public.

Program at CSU helping scientists
communicate so masses understand

Agricultural Sciences

Jillian M. Lang, Chubashini Suntharalingam

Engineering

Matthew Igel, Shunsuke Nakao

Health and Human Sciences

Suzan Hassan AlDoubi

Liberal Arts

Timothy J. Assal, Tessa Conroy, Jonathan M. Fisk, 

Liesel Hans, Matthew W. Luizza

Natural Sciences

Paul Brewer, David Hoover, Clinton Leach, Ryan 

McShane, Mónica Páez

Veterinary Medicine /Biomedical Sciences

Stephanie Lynn Moon

Natural Resources

Natalie Kramer, Tabitha A. Graves, Heidi Huber-

Stearns, Katie Renwick.

Sustainability
Leadership Fellows
Here is a list of participants in Colorado 
State University’s 2013 School of Global 
Environmental Sustainability Leadership 
Fellows program.

See Science, page 16

mailto:news@bcbr.com


16    Discoveries 2013

HOME RUNS
Benson has seen his share of home runs through 

the businesses he has helped mentor, despite a gap of 
two years from the initial full house at the incubator 
and the next prospect.

Falcon Technology Systems Ltd., doing business 
as tradingcomputers.com, specializes in selling com-
puters to day traders. The company claims to be “the 
world’s largest ... place to buy trading computers and 
monitor arrays.” Benson said before the Internet, the 
niche wouldn’t have worked because it would have 
required too much costly “smile-and-dial” legwork. 
With the Internet, things are different.“You put breadcrumbs out there, and they find 
them, and it leads them to your place,” Benson said. And 
founder Scott Tafel, who outgrew his space in the incu-
bator within a year, handled that system well enough to 
become the No. 686 Inc. 5,000 company in 2009. The 
companies are selected for their explosive growth, and 
Tafel’s business grew 409 percent between 2005 and 2008 to land squarely in Benson’s definition of an eco-
nomic building block with $3.4 million in revenue.

In March, another former client of the incuba-
tor – Firehole Composites Inc. (formerly Firehole 
Technologies Inc.) – was acquired by Autodesk, a 
Fortune 350 company.“They had technology that filled a nice hole in 
our product offerings,” said Autodesk spokesman 
Noah Cole in a March interview. The acquisition 
brought Firehole’s staff of 16 into Autodesk’s staff 
of 7,000, all while allowing the company to stay put 
in Laramie and mostly maintain its identity.

“Because of Firehole, Laramie has a division of a 
big company,” Benson said.

And Firehole founder Jerad Stack said the acqui-
sition is proof of the university’s incubator process. 
“There should be a lot more Fireholes to come,” 
Stack told the Laramie Boomerang in March.

Heat from 12

Because applicants can range from several different disciplines, the panel reflects that so as not to dis-
card an application due to misunderstanding, ac-
cording to Wall.

The program consists of students across the eight 
different schools at CSU who have a focus on sustain-
ability practices within their discipline, and an inter-est in communicating important scientific concepts 
to broad audiences.

“We’re in our third year of the program right now,” 
said Aleta Weller, research and outreach coordinator 
for the School of Global Environmental Sustainabil-
ity. “It has become more competitive; all eight of the 
schools are usually represented.”

According to Weller, the response from past par-
ticipants has been overwhelmingly positive.

“We put together an annual report from last 
year’s candidates that summarized quotes and feel-
ings. 100 percent of fellows have been recommend-
ing it to peers,” she said. “Everyone feels really ben-efitted.”

Tanger is no exception. Last year, he won the op-
portunity to talk with congressmen about science 
funding in Washington, D.C.

“I was one of two people in the country that were 
selected to do that,” he said. “Having completed the 
program really helped my chances for that.”

Wall mentioned that the skills developed by the program have benefitted students working interna-
tionally. She said she received a letter from a previ-
ous SLF participant who was working in Tibet and 
was approached by a freelance writer for a science 
magazine. The writer originally was focused on the 
research the student was conducting, but after talk-
ing with her, decided to write another article featur-
ing her as the main subject.

“It’s been really rewarding to hear from past co-
horts,” Wall said. “We’re helping young scientists get 

focused on what they think is the most important 
in our world and this is a way of getting them there 
faster.”

The SLF application process opens in March, and 
Fellowships begin in May and run through April.

With sustainability science constantly evolving 
and being implemented among different facets, pro-
grams like SLF are meant to help bridge scientist’s 
knowledge with the general public through success-
ful communication. 

“The idea is that you’re empowering new re-
searchers with tools and the opportunity to com-
municate what they’re doing more effective. The 
long-term implications of that are really important,” 
Tanger said. “It’s about how to meet in the middle 
between techno-speak and what the rest of the 
world needs to know and cares about.”

the Cancer Center?WHY
For more than 30 years Bank of Colorado has given 

back to the communities in which we live and 

work. We’re now supporting University of Colorado 

Health in the building of a world-class cancer 

center in Northern Colorado, benefitting the health 
and wellness of our entire community.

Shawn Osthoff, President of Bank of Colorado

Help us improve lives by providing

one door access to cancer care.

Give today! Go to engageinlife.org

SCIENCE from 15

 It’s interesting to  

understand how you come 

across to people. I realized  

that the media people are  

on your side, they’re just  

trying to get the information  

out there.  

PAUL TANGER

participant,

Sustainability Leadership Fellows program
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celerate the research.
He said the ethylene glycol – extracted from Pow-

der River Basin coal – could be used directly as anti-freeze or be refined further into diesel fuel or other 
fuels. Throughout the process, he tries to use materi-
al unique to Wyoming to enhance the process while 
making it cheaper. He said the side effect is that more 
Wyoming people could be employed to develop Wy-
oming’s coal into other resources.

Northam said there’s high demand for ethylene 
glycol – whether for antifreeze, industrial applications 
or more mundane things such as paint – and it can be 
safely transported by rail or truck. Fan also said it’s 
possible natural gas could partially substitute for the 
synthesis gas from PRB coal to use yet another Wyo-
ming feedstock to produce ethylene glycol.

“This facility ... is a game changer for the coal-to-
liquids facility,” Fan said.

The school deals with a lot of abstract concepts, 
many of which seek to visualize things happening deep 
underground. For this reason, the university invested 
in 3-D visualization hardware that can input users digi-
tally into an underground reservoir, for instance.

“By visualizing in the center we can use a number of 
techniques to better simulate what the models tell us,” 
Northam said. The school’s 3-D visualization facilities 
were “primitive” a few years ago, he said, prompting 
a $2.5 million investment in the CAVE – the Cave Au-
tomated Virtual Environment. The four-walled room 
measuring 10 feet per side projects images on the walls and floor through which a user literally can walk – as 
long as he doesn’t collide with the actual wall. 

The CAVE has “a more or less direct link” to a su-
percomputer, allowing it to perform as needed. For 
now, access is free, and Northam said he hopes to 
keep it that way by providing compelling research 
out of the lab.

“If we keep it free, more people will use it and we 
would very much like UW to be in the forefront of 
the next level of breakthroughs,” he said. More than 
100 investigators would like to use the facility for ev-
erything from wind-farm turbulence models to air-
quality modeling, he said.

However, it might be the technology itself that 
gets the biggest boost from UW efforts.

“Our No. 1 goal is to improve technology for 3-D 
visualization,” Northam said. The university has been working on using flat-screen 3-D televisions to create 

a miniaturized version of the $2.5 million equipment at a fraction of the price. He said the flat-panel TV ver-
sion would cost more in the neighborhood of $100,000 
while providing a similar experience. The school will publish its findings with what it calls the mini-CAVE 
and make that available to outside researchers.

“The outcome will be cheaper technology that peo-ple can use in their own office,” Northam said. “We’re 
not intending to go into the business, but we’re work-
ing on software and hardware that reduce the cost but 
retain as much information as possible.”

MARK WILCOX

Mark Northam, founding director of the University of Wyoming’s School of Energy Resources, talks about the Energy Innova-

tion Center, the school’s new home, during a press conference last September. He said he did so much work on the $25 

million building he has had trouble getting people to stop calling it “Mark’s building.”
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American innovators still have some 

cards to play when it comes to squeez-

ing more efficiency and lower costs out 

of silicon, the workhorse of solar pho-

tovoltaic cells and modules worldwide.

A recent breakthrough — the product of a part-
nership between manufacturer TetraSun and the 
Energy Department’s National Renewable Energy 
Laboratory, or NREL, in Golden, could spark U.S. 
solar manufacturing when the approach hits the as-
sembly line next year. The innovative design, simple 

architecture, and elegant process flow for fabricat-
ing the cells make the technology a prime candidate 
for large-scale production.

Solar industry leader First Solar Inc. in Temple, 
Arizona, acquired San Jose-California-based Tetra-
Sun Inc. in April, about the time R&D Magazine hon-
ored TetraSun and NREL with one of its R&D 100 
Awards for the year’s top innovations.

Typically, silicon PV cell manufacturers add a grid 
of thin silver lines to the cell via a screen-printing 
process to form the front contacts.

The TetraSun cell instead loads 50-micronwide 
copper electrodes on its front contacts in a way that 
prevents diffusion of the metal, which can degrade 

performance. The new process exceeds the perfor-
mance of traditional heterojunction cells without 
the need of any special equipment, complicated 
module assembly, or costly transparent conductive oxides. That adds up to a significant cost advantage 
when it comes to high-volume manufacturing.

“It’s a potentially disruptive technology, and that’s 
why we decided to work with TetraSun,” said NREL’s 
Martha Symko-Davies, who headed the Energy De-
partment’s SunShot Initiative PV Incubator program 
when TetraSun received a grant from it back in 2010.

“The Incubator program supports potentially dis-

NREL teams with TetraSun
on more efficient solar cell

COPPER IS A GOOD CONDUCTOR AND  CONNECTOR, BUT  

UNLIKE SILVER, COPPER DOESN’T LIKE TO STAY WHERE IT’S PUT. 

Researchers had to find a way to control the diffusion of the 

copper so it wouldn’t shunt off and short out the cells and 

modules.

Using copper instead 
of silver, cell is more 
efficient, less costly

COURTESY DENNIS SCHROEDER

NREL principal scientist Mowafak Al-Jassim holds a TetraSun PV cell. The cell combines increased efficiency and low cost, breaking the usual rules for solar cells.

See NREL, page 20
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Ever since the nuclear power plant 

leak in Fukushima, Japan that began in 

2011, nuclear energy has come under 

increased criticism from some camps 

as a dangerous power source.

But now, two of Colorado’s universities are poised 
to try and make nuclear energy a safer, more reliable 
energy option.

The University of Colorado-Boulder and the 
Colorado School of Mines in Golden will receive ap-
proximately $1.6 million to advance their nuclear 
research programs, it was announced Sept. 20. Both 
universities’ approved research projects focused on 
technologies to more accurately measure and track 
the radioactive emissions and particles that are by-
products of nuclear energy generation.

The funding is part of a $60 million investment 
by the U.S. Energy Department to colleges and uni-
versities through its Nuclear Energy University Pro-
grams, which since 2009 have awarded nearly $300 
million to American colleges and universities to 
fund nuclear energy research projects and enhance 
and maintain university research reactors.

“By supporting cutting-edge nuclear science and 
engineering across our universities, national labs 
and industry, we can strengthen the foundation for 
a continuing important role for nuclear energy in 
America’s low carbon future,” said energy secretary 
Ernest Moniz, in an Energy Department press re-
lease announcing the funding.

The announcement followed closely on the re-
lease of President Obama’s Climate Action Plan in 
June, which proposes to “drive American leadership 
in clean energy technologies,” including “the safe 
and secure use of nuclear power.”

According to the U.S. Energy Information Admin-
istration, nuclear power plants have supplied around 
20 percent of the nation’s electricity since the early 
1990s, a number that is expected to increase with the 
push for clean, renewable power sources.“Nuclear energy is a significant part of the electri-
cal power mix in the U.S. and overseas,” said Joel Ul-
lom, a lecturer in the physics department at CU and 
a researcher at the National Institute of Standards 
and Technology in Boulder.

Ullom was awarded approximately $800,000 
through the Nuclear Energy University Programs to de-
velop technology to make it easier to measure gamma-
rays, alpha particles, X-rays and other radioactive emis-sions related to the nuclear fuel cycle. (The final funding 
amount will be established by the Energy Department 
during the award negotiation phase.) The project will 
be a collaboration between scientists at CU, NIST and 
the Los Alamos National Laboratory in New Mexico.

“Accurate materials accounting is an important part 
of the safe operation of nuclear facilities,” Ullom said. 

“Hence, there is a need for technologies that make ma-
terials accounting and safeguards more complete.”

RESEARCH AT MINES
Colorado School of Mines was also awarded ap-

proximately $800,000for a nuclear research project, 
headed by Ning Wu, an assistant professor in the 

Chemical and Biological Engineering Department.
The project is a multidisciplinary research effort 

between professors in the Chemical and Biological 
Engineering and Petroleum Engineering Depart-
ments at School of Mines and two research scien-

Tracking nuclear emissions
CU, Mines researchers 

working to make 

power generation safer

ISTOCK

Researchers at the University of Colorado-Boulder and the Colorado School of Mines are researching ways technologies to more 

accurately measure and track the radioactive emissions and particles that are byproducts of nuclear energy generation.
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 By supporting cutting-edge nuclear science and engineering 

across our universities, national labs and industry, we can strengthen  

the foundation for a continuing important role for nuclear  

energy in America’s low-carbon future.  

ERNEST MONIZ

energy secretary,

Department of Energy

See Nuclear, page 20
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ruptive innovations from small startups,” she said. 
“This shows we still have innovation in the United 
States. People thought there was nothing left to be 
done in silicon, but there is something left to be done.”

TetraSun had a different idea, but NREL’s mea-
surements and characterization capabilities made it 
practical. “As the margins go down with silicon, the cost of every component becomes significant, espe-
cially when you’re talking about square miles of this 
material,” said NREL principal scientist Mowafak Al-
Jassim. “We’re trying to make enough of these solar 
panels to generate gigawatts of power. That’s a lot 
of silver. We needed to replace silver with an equally 
good conductor, but one that was much cheaper.”

DETECTIVE WORK
Copper is a good conductor and connector, but 

unlike silver, copper doesn’t like to stay where it’s put. Researchers had to find a way to control the 
diffusion of the copper so it wouldn’t shunt off and 
short out the cells and modules. Al-Jassim’s role was 
to develop the means to characterize the new con-
tacting scheme that uses copper. He turned to scan-
ning capacitance microscopy to investigate and opti-
mize the electrical properties of the contacts.

As NREL and TetraSun perfected the technique, the 
partnership between the national lab and the private 
company was akin to long-distance chess, with e-
mails and packages traveling back and forth. TetraSun 
would send a sample, and NREL would examine the 
uniformity and continuity of the copper on the device.The first several times, NREL researchers peering 
through microscopes at the copper saw not ribbons, 
but beads, representing discontinuity of the metal, a 
serious imperfection that causes poor performance 
of the cell. It was back-and-forth forensics work, ex-
aminations of tiny sections of large silicon wafers — 
156 millimeters on a side, larger than a CD case.

“We’d email TetraSun the results; they’d see all 
those imperfections and try a different recipe or 
approach. We’d test it again, and e-mail the results 
again,” Al-Jassim said. “Eventually, we got what we 
wanted to see.

“It was a very laborious process because we had 
to sample many parts from various areas of the cell,” 
Al-Jassim added, noting that the copper grids are 

about one-twenty-fifth the width of a human hair. 
“But that’s where NREL shines — when we are mea-
suring at the nanoscale.”

NREL also helped TetraSun increase cell yields while keeping a high efficiency. “We told them why the 
good cells were good, and why the bad ones were bad,” Al-Jassim said. “It really is scientific detective work. It’s 
not easy, but NREL is very well equipped to do this.”

In addition, NREL performed tests to validate the 
TetraSun cell’s reliability:

“By 2020, this technology could potentially reach 
the Energy Department’s SunShot target of one dol-
lar per watt for PV systems and about 6 cents per 
kilowatt hour for electricity generation,” Ullal said.

First Solar built its worldwide reputation on cad-
mium telluride solar cells, which come from the second 
and sixth columns of the periodic tables. Those elements 
are costly by the pound, but require such thin layers that 

they can challenge silicon on price. But today, silicon con-
tinues to grab the lion’s share of the solar market. With 
the acquisition of TetraSun, First Solar now is poised to have a presence in both thin films and silicon.First Solar’s chief executive officer Jim Hughes said 
in April that his company acquired TetraSun because its crystalline silicon cells achieve high efficiency us-
ing a simpler design, require fewer process steps and 
have wider tolerances than conventional multicrys-
talline silicon solar cells. Hughes noted that the Tetra-
Sun technology also saves costs with its large-format 
wafers and by eliminating the need for expensive sil-
ver and transparent conductive oxides.

“This breakthrough technology will unlock the half of the PV market that favors high-efficiency so-
lutions, which has been unserved by First Solar to 
date,” Hughes said at the time of the R&D 100 Award 
announcement.

COURTESY DENNIS SCHROEDER 

The NREL team that, in partnership with TetraSun, won a 2013 R&D 100 Award for its work improving the efficiency of a low-

cost solar cell includes, from left, Harin Ullal, Martha Symko-Davies, Mowafak Al-Jassim, Chunsheng Jiang and Peter Hacke.

NREL from 18

NUCLEAR from 19

tists from the Pacific Northwest National Laboratory 
in Richland, Washington.

The research team plans to study the movement 
of radioactive particles through porous materials (such as soil) under the influence of coupled physi-
cal and chemical reactions.“Because of the high affinity of backfill materials to 
radionuclides, they could be potential hazards if they 
are released into groundwater under situations such as corrosion or flooding,” Wu explained. “It is important to 
understand how those radionuclide-carrying particles 
transport under complex underground conditions.”The team’s experimental findings will be com-
pared with computer simulations to gain a deeper 
understanding of the movements of radioactive par-ticles under realistic water-flow conditions.

Colorado School of Mines also received an addi-
tional award of $38,528 "to support research reac-
tor and infrastructure improvements" via a proposal 
submitted by Jeffrey King, program director of the 
Nuclear Science and Engineering Program.

These funds will be used to make upgrades to the 
control room at the U.S. Geological Survey TRIGA Re-
actor, the state’s only operating nuclear reactor and 
a teaching laboratory for nuclear engineering stu-
dents. The improvements will give students better 
access to the nuclear reactor console and increase 
the maximum allowable class size.

In order to apply for the Nuclear Energy Univer-

sity Programs awards, researchers first submitted 
pre-proposals. The Energy Department performed 
an initial review to determine whether each pro-posed project aligns with the Office of Nuclear Ener-
gy’s mission and to discuss each project’s technical 
merit. After this initial review, researchers were in-

vited to submit a full proposal, which was subjected 
to a rigorous peer-review process. 

The CU and School of Mines researchers expect 
to receive the Energy Department funding and begin 
their research projects and infrastructure improve-
ments in early 2014.

 Accurate materials  

accounting is an important  part 

of the safe operation of nuclear 

facilities. There is a need for  

technologies that make materials  

accounting and safeguards  

more complete.  

JOEL ULLOM

physicist,

NIST/CU-Boulder
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BOULDER — If there were no data on 

the changing levels of carbon dioxide 

in the atmosphere, deciding on the 

next steps in environmental protection 

would be based on a hunch.
Considering the broad nature of implications 

and the expense for addressing the impact hu-
mans have on the climate, the data must be objec-
tive, accurate and thorough.

For that reason, Pieter Tans, senior scientist 
with the Earth System Research Lab at the Na-
tional Oceanic and Atmospheric Administration 
in Boulder, leads a team that collects, analyzes 
and maintains data on carbon dioxide levels as 
well as other greenhouse gases.Tans’ decades of work in the field of global 
carbon cycles have earned him awards and con-
tinued to set the bar for air-quality comparisons 
from different locations and at different times.

The Carbon Cycle Greenhouse Gases Group in 

NOAA’s Global Monitoring Division measures car-
bon dioxide in the air that’s collected from about 70 
different locations including the Middle East, Ant-
arctica, Australia, Africa and the desert in Mongolia.

Independent measurements are made by both 
NOAA and the Scripps Institution of Oceanogra-
phy in La Jolla, California.

“We compare information from different labs 
to document that it’s true,” Tans said.

Big news in May was that the daily mean concen-
tration of carbon dioxide in the atmosphere of Mauna 
Loa, Hawaii, one of the primary air-quality test sites, 
surpassed the 400 parts-per-million, or ppm, level for the first time since measurements began in 1958.

Countries target an agreed-on 450 ppm as the 
maximum level acceptable in limiting the damage 
from global warming.

DISCOVERIES | Weather Science

Warming to the task

COURTESY NOAA

Pat Lang measures the amount of greenhouse gases from an air sample. The National Oceanic and Atmospheric Administration’s 

laboratory in Boulder is part of a global network of air-sampling laboratories that track carbon dioxide levels in the atmosphere.

Monitoring greenhouse gases
requires collecting, protecting data

Pieter Tans’ decades of work in the field of global carbon 

cycles have earned him awards and continued to set the 

bar for air-quality comparisons from different locations 

and at different times.

BIG NEWS IN MAY WAS 

THAT THE DAILY MEAN 

CONCENTRATION 

OF CARBON DIOXIDE

in the atmosphere of  

Mauna Loa, Hawaii, one of 

the primary air-quality test 

sites, surpassed the 400 

parts-per-million, level for 

the first time since mea-

surements began in 1958.

See Warming, page 24
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 Electrical currents born from thun-

derstorms are able to flow through 

the atmosphere and around the 

globe, causing a detectable electrifi-

cation of the air even in places with no 

thunderstorm activity.

But until recently, scientists have not had a good 
understanding of how conductivity varies through-
out the atmosphere and how that may affect the path 
of the electrical currents.

Now, a research team led by the University of Col-
orado-Boulder has developed a global electric cir-
cuit model by adding an additional layer to a climate 
model created by colleagues at the National Center 
for Atmospheric Research, or NCAR, in Boulder.

The results, published in the Journal of Geophysi-
cal Research, show that the atmosphere is generally 
less conductive over the equator and above South-
east Asia and more conductive closer to the poles, 
though the atmosphere’s conductivity changes sea-
sonally and with the weather.

Research into atmospheric electrification stretch-
es back to the 1750s, when researchers, including 
Benjamin Franklin, were trying to better under-
stand the nature of lightning. In the 1800s, scientists measured changes in the atmosphere’s electric field 
from the Kew Observatory near London, and in the 
1900s, the Carnegie, an all-wooden ship built with-
out any magnetic materials, crisscrossed the ocean 
while taking atmospheric electricity measurements 
that are still referenced today.

But obtaining a global picture of atmospheric con-ductivity has been difficult, in part because the atmo-
sphere’s ability to channel electricity is not static. Ions, 
which allow current to move through the air, are added 
to the upper atmosphere by a continuous bombard-
ment of galactic cosmic rays and to the lower atmo-
sphere through radioactive decay. But those ions can 
be removed from the atmosphere in a variety of ways.

“They can recombine, to some degree, but they 

also attach themselves to aerosols and water drop-
lets,” said Andreas Baumgaertner, a research associ-
ate in CU-Boulder’s aerospace engineering sciences 
department and lead author of the study. “Once they 
are attached to a heavy particle, like a water droplet, 
then you’ve lost the ability for it to conduct a current.”

The amount of water droplets in the atmosphere 
varies as moisture-laden clouds move through an 
area, and the quantity of aerosols varies depending 
on their source. Aerosols are pumped into the atmo-
sphere from tailpipes and smokestacks as well as 
from erupting volcanoes.

Baumgaertner and his colleagues — including CU-
Boulder professor Jeffrey Thayer, director of the Colo-
rado Center for Astrodynamics Research; Ryan Neely, 
an atmospheric scientist at NCAR; and Greg Lucas, a 
CU-Boulder doctoral student in aerospace engineer-

CU-Boulder researchers use climate model
to better understand electricity in the air

COURTESY JOHN JORGENSEN

A lightning bolt strikes Boulder, as seen from the National Center for Atmospheric Research mesa west of the city. Researchers at the University of Colorado-Boulder and the National Center for 

Atmospheric Research in Boulder, are working to create a better understanding of how conductivity varies throughout the atmosphere and how that may affect the path of the electrical currents

See Electricity, page 24

THE RESEARCH TEAM IS NOW WORKING TO FEED DATA ON 

FREQUENCY AND LOCATION OF STORMS 

into the model so they can better understand how the current 

provided by lightning actually moves.
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Why on earth would a warm patch of 

water in the Pacific Ocean influence 

whether there is fresh powder at Vail?

That’s the question that Klaus Wolter of the Co-
operative Institute for Research in Environmental 
Sciences, or CIRES, has been working on for decades 
to answer. Equally as important is that Wolter simul-
taneously contributes his knowledge and forecasts 
to Colorado’s Water Availability Task Force to help it 
mitigate drought effects throughout the state.

This year, those efforts have earned him the Gov-

ernor’s Award for High-Impact Research in the Sus-tainability category. Specifically, Wolter studies the 
El Niño Southern Oscillation, or ENSO, a naturally occurring phenomenon that involves fluctuating ocean temperatures in the equatorial Pacific.

His colleague Kristen Averyt, director of the 
Western Water Assessment and associate director 
for science for CIRES explains.

“The oceans are what move heat around the planet, 
and the hydrologic cycle that responds to them drives 
those changes in heat,” she said. “If you have a warm 
patch in the ocean, it can shift where precipitation is hap-
pening. In particular, there seems to be a relationship 
between precipitation and snowfall in the Rocky Moun-tains and how the ENSO moves in the Pacific Ocean.”

In essence, an El Niño season causes wet, snowy 
winters in Colorado, while the opposite La Niña ef-
fect will cause a draught pattern similar to what we 

have experienced in Colorado the past two years.
“Before the mid-1990s, there were not too many 

people aware of this pattern,” Wolter said. “The re-
search that had been done had shown very little ef-
fect in Colorado and that was simply because people 
hadn’t realized how complicated Colorado’s climate 
is. I was very intrigued by that complexity. When I 
looked at the top 10 snowstorms on the Front Range, 
I found they all occurred during an El Niño season.”

Another reason Wolter has received so much at-
tention during the past decade is his immense con-
tribution to the conversation around water resource 
management and drought planning throughout the 
Southwestern United States. He makes himself avail-
able to anyone who has questions about precipita-
tion forecasting, and that affects policy.

“First of all, you have to create the awareness,” he 
said. “I talk to people and the situation gets on their ra-
dar quite a bit earlier than the actual impact. The other 
thing is that depending on how people manage their 
reservoirs, they can use this information to hedge their 
bets. How they actually do it is up to them.”

Averyt, whose organization’s mission is to con-
nect climate science to decision making, says that 
there’s much more to Wolter’s role.

“This is exactly why Klaus is so valuable,” she said. 
“He makes himself available to anyone who needs 
his help, whether it’s the snowplow drivers’ associa-tion or the governor’s office. He makes people care 
about what is happening in remote places and why 
it makes a difference here.”Wolter has been very visible in the news since flood-
ing in September caused millions of dollars of damage 
to Boulder County and the surrounding region.“Until we had this flooding event, the weather 
here has been unequivocally interesting and excit-
ing,” he said. “We get big windstorms, snowstorms 
and even tornados, but they don’t really do that much damage. With this flood, we have entered a 
new regime here.

“Weatherwise, this has been one heck of a year, so 
it’s kept my attention for sure. The legacy of this event 
is still going to be around next year. This is not done.”

Despite all that damage, Wolter says that the flood will boost the scientific community’s knowl-
edge of how an event like this works.

“Before we start trying to understand why this 
happened, we need to get the best possible map of 
what happened,” he explained. “This is going to be the best-documented flooding event in Colorado 
history.”For the first time this year, Wolter is adding a 
prediction of snowpack to his winter precipitation 
forecast, as well as looking at how the distribution 
of sea ice in the oceans creates anomalies that effect 
our winter here in Colorado.

“You can ask me in a year how that worked out,” 
Wolter laughed. “You can probably tell for yourself 
when you go skiing.”

Averyt said that Wolter’s outgoing nature and 
relationship-building skills are changing the nature 
of how science is viewed in the community.

“It’s more than just putting your research into a 
paper and publishing it and hoping the media picks 
it up,” she said. “It’s about helping people under-
stand why the science is important not just for them 
but for society.

“We’re seeing a groundswell in science where 
younger scientists are trying to make their research 
matter, and taking it a step further to make sure 
that it matters at the individual level. Klaus is a role 
model for what a lot of younger scientists want to be 
doing in the future.”

Pacific winds
DISCOVERIES | Weather Science

Wolter’s research studies El Niño’s
effect on state’s weather conditions

An El Niño season causes wet, snowy winters in Colorado, 

while the opposite La Niña effect will cause a draught pat-

tern similar to what we have experienced in Colorado the 

past two years, until flooding hit in September.
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Numerica 
Corp. is in growth mode, defying the 

ravages of the recession as it spins out 

new products and services and builds upon an already-impressive 

client base.

The Loveland-based research and development company provides 

products and services primarily for the defense industry. Numerica 

has considerable expertise at making sense out of vast amounts of 

raw and uncertain data, so its tracking and data fusion solutions are in demand.

Sales have nearly tripled since 2006 as the company has posted double-digit growth numbers most of those 

years. Revenue is expected to top $10 million in 2011. Numerica sailed neatly through the recession and 2012 

already looks promising, as several new government contracts are pending.

Yet Numerica’s considerable success can probably be traced to a single phone call from a father to his son.

Aubrey Poore was a tenured math professor at Colorado State University when, in 1988, he and a group of 

Numerica:

solve surveillance, tracking problemsHelping the military Software engineer 

Nick Parrish works on 

Numerica’s Advanced 

Fusion and Tracking 

System, used by the 

Army and Navy. 

JONATHAN CASTNER

Turning data 

into ‘actionable 

information’

© 2012 BizWest Media LLC. May not be reproduced without written permission.

Jeff Poore

graduate students began to work on a software solution called 

the Multiple Frame Assignment Tracking System. The system 

had myriad applications in the surveillance sector.

“My dad was encouraged by CSU to start the company to 

take this core software technology he developed and try to com-

mercialize it,” said his son Jeff, company president and COO. 

“So he did that. But then things started getting complicated. 

That’s when I got a call from him.”

It was 1996. The father-and-son act that truly got the com-

pany off the ground was about to take the stage.

Jeff was working as a project manager for a construction firm 

in Denver when dad called asking for help. The paperwork was 

killing them, Aubrey told Jeff. They were scientists, not business 

people. 

Ever the dutiful son, Jeff headed for Fort Collins. “We found 

our way through the reams of paperwork from the Navy,” he 

said. “We got the contract, then realized we had to hire some 

employees. It finally got to the point where the amount of even-

ing work for me for dad’s company was too much. I had to 

make the choice: stay on my current career path, or leap into the 

small business.”

He took the leap. And, at age 29, Jeff Poore found himself in 

charge of a roomful of scientists and math whizzes. 

“I’m not a scientist or mathematician. But I had been around 

it my whole life, with dad teaching at the university. So I have 

gained a comfort level that has been helpful to me. And, I bring 

something to the table they don’t — the business side. I under-

stand intellectual property law, the business cycle, creating a 

business strategy, the financial parts of the business. They were 

happy to have me.”

Initially, Numerica focused on producing in-depth research 

reports for its Defense Department and military-contractor cli-

ents — reports designed to solve surveillance and tracking prob-

lems encountered on the national security playing field. As its 

team of researchers grew, though, management saw more long-

term potential in creating the solutions that were outlined in the 

research reports. Today, the company implements algorithms 

that fuse large amounts of distinct data into a single piece of 

actionable information that is useful to, for instance, combatants 

on the battlefield. 

The company boasts a healthy mix of government and pri-

vate industry clients. It’s received 70 government contracts since 

2002, worth $28 million (plus another $7.4 million in Small 

Business Innovation Research enhancements). On the private 

side, it lists the cream of the defense-contracting crop: Northrop 

Grumman, Lockheed Martin, Boeing, Raytheon. 

Poore sees that customer base growing and becoming more 

diverse. The strategy going forward includes taking Numerica’s 

core capability — scientific and mathematical research — a few 

steps further, both with defense solutions and for new customers 

outside the defense industry. 

“The advanced mathematical models we use for tracking a 

missile, car or ship at sea can be applied to emerging technolo-

gies like detecting cyber attacks, optimizing air-traffic manage-

ment and tracking individual particles in live cells – the commer-

cial potential is amazing,” said Numerica Marketing Manager 

Becky Jensen. 

Jensen asserts that many businesses share something in com-

mon with Numerica’s government customers: they are drowning 

in data and want it translated into meaningful, actionable infor-

mation in real time. That happens to be Numerica’s sweet spot.

Says Poore: “Fundamental and applied research will always 

be at the foundation of what we’re about. However, over the 

last 15 years, the transformation has been to work to productize 

the reports we’ve been doing. Looking forward, there’s no ques-

tion that’s where we’re headed. There’s a profound amount of 

research here waiting to be productized. We have to harvest the 

right idea for the right problem at the right time.”

Three areas he says will be of particular focus:

Life sciences: The company intends to apply its capability for 

in vivo particle tracking —understanding how particles migrate 

within a cell. “This can lead to new drugs to block the progres-

sion of a disease,” Poore said.” There are no methods for under-

standing this right now. It’s a good meaty problem with a lot of 

potential to make an impact.”

Mapping: The company’s expertise in terrain mapping will 

be directed to making terrain data more portable and accurate. 

“We are looking into new methods to encode and compress 

these large amounts of data and shrink the footprint so the data 

can be wirelessly transmitted. This has not been done before,” 

he said. The compression mapping algorithm Numerica devel-

oped not only transmits large data files, but produces a more 

accurate view of the terrain than other solutions, such as jpegs. 

Financial markets: This is a new field for it but not unre-

lated to the mathematical solutions 

Numerica specializes in. “We will 

be applying some of what we know 

in financial markets to manage un-

certainty across a dynamic market,” 

Poore said.

The new direction will require 

more recruiting of big brains. For 

the scientists and mathematicians it 

needs to develop its cutting-edge 

products and services, Numeri-

ca battles with recruiters from 

Google, Facebook and Gold-

man Sachs. That’s where North-

ern Colorado gives Numerica a 

huge edge. “Most of our people like outdoor activities. Once we 

bring them in here and they see the possibilities for outdoor ac-

tivities, we’ve usually got them,” Poore said.

The company has grown considerably since dad’s request for 

help to his son. Ten years ago, Numerica employed 10. Today, 

it employs 65 and will probably have to look for new physical 

space soon. Things can get crazy in a small business on a growth 

curve. Does Poore ever regret turning his back on a career in 

construction to go into business with his dad?

“Here’s what I’ll tell you about that,” he said. “Being part of 

a team like this is a great opportunity. Being able to do this with 

my dad makes it the opportunity of a lifetime.”

internet 2012

The average carbon dioxide level was about 
280 ppm in the 19th century before the Industrial 
Revolution, Tans said. The rate of increase today is 
more than 100 times faster than the increase that 
occurred when the last Ice Age ended.

“This is higher now than it has been in the last 
4 million years. We have measurements from air 
bubbles in ice that go back 800,000 years. The 
bubbles are a sample of the air quality then,” he 
added, explaining the method for attaining the in-
formation.

Ongoing measurements help researchers study 
where carbon dioxide, as well as other greenhouse 
gases, go, what natural processes release them and 
what human activities increase them.

Carbon dioxide is credited as the most sig-nificant greenhouse gas contributing to climate 
change.  In addition to natural processes that 
cause release of the gas into the atmosphere, high 
levels are created by fossil-fuel burning, Tans said.

“CO2 and temperature are coupled,” he said. 
“We know from physics that more CO2 in the at-
mosphere will lead to higher earth-surface tem-
peratures.

“The debate isn’t about the global warming hy-
pothesis – the debate is how fast and how far it 
will go.”

That’s why accurately and consistently moni-
toring levels of greenhouse gases is so important.

The method Tans uses to measure carbon diox-
ide was originally developed by David Keeling of the Scripps Institution of Oceanography and first 
utilized in 1958 at Mauna Loa.

The slopes of the Hawaiian volcano were an 
ideal site because they were away from urban 
sources and vegetation – both seen as contribu-
tors to changes in carbon dioxide levels.

Mauna Loa’s location also allows for measure-
ment of the air from most of the northern hemi-
sphere because of wind patterns, Tans said.

When Keeling started studying carbon-dioxide 
measurements there and at other locations, he 
found a consistency in the numbers derived from 
air in a variety of locations – from forests to cit-
ies. This consistency was not detected prior to his 
work because the methods of collection were far 
less accurate than his.

The discovery led Keeling to see that the earth 
system might behave with more regularity than 
was previously believed and that it was necessary 
to continue to collect these accurate measure-
ments to reveal the regularity.

Both factors lay the foundation for a solid study 
of air quality.

Keeling also discovered a regular shift in car-
bon dioxide levels because of seasonal cycles that 
caused growth and decay of land plants. The trend 
now is referred to as the Keeling Curve.

“Keeling started this and he did everything right 
from day one, including maintaining quality control 
by comparing two different samples,” Tans said.

“As the operation has grown, we’ve made sure 
we have a data management system that can keep 
up so we can store all the results and make them 
available to all of the world on our website.”

The data is a springboard for numerous studies 
worldwide.

Along with about 25 people on his team, Tans 
measures, analyzes and documents readings for 
about 50 greenhouse gases.

“We want to get an understanding of what the 
earth itself is doing with this excess of gases we’ve 
caused, and we want to quantify human-caused emis-
sions because ultimately it has policy implications.”

WARMING from 21 ELECTRICITY from 22

ing sciences — came up with the idea of using NCAR’s 
existing Community Earth System Model to get a glob-
al picture of conductivity because the model already 
took into account both water vapor and aerosols.

The team added in equations that represent how 
many ions are produced by cosmic rays from space 
and by radioactive decay through radon emissions 
from the Earth’s surface. They also added equations 
for how those ions react in the atmosphere. The re-
sulting 2,000 lines of code allowed them to create the first global picture of conductivity and how it 
evolves with time.

What they found was that, during a year, the at-
mosphere was on average less able to conduct elec-
tricity above areas of the globe that also have high 
emissions of aerosols, especially in Southeast Asia. 
In general, the atmosphere above the equator also 
was less conductive, mainly due to fewer galactic 
cosmic rays than at the poles. The researchers also 
found that the conductivity of the atmosphere as a 
whole varied with the seasons and was generally 
less conductive in June and July than in December 
and January.

The research team is now working to feed data 
on frequency and location of storms into the model 
so they can better understand how the current pro-
vided by lightning actually moves.

“The next step is to incorporate the distribution 
of thunderstorms,” Lucas said. “Currents generally 
travel upwards above thunderstorms distributed 
around the equator and return down over the poles, 
away from the thunderstorms. Part of the future work is going to be determining what influence 
those thunderstorms have on the global system.”

Funding for the study was provided in part by the 
National Science Foundation’s Frontiers in Earth System 
Dynamics program and the U.S. Department of Energy.
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 A team of scientists has toiled for eight 

years to develop treatments for mos-

quito-borne viruses that have plagued 

people in developing nations – and 

crept into Northern Colorado.

Scientists John Roehrig and Amanda Calvert at 
the Centers for Disease Control and Prevention’s 
vector-borne diseases lab in Fort Collins and Colo-
rado State University scientist Carol Blair are.

The scientists and others are targeting West Nile, 
dengue fever and yellow fever, all of which can cause 
brain swelling and severe fever. The most wide-
spread of these viruses is dengue fever, contracted 
by 400 million people annually worldwide. The dis-
ease is sometimes fatal, particularly in children.

The scientists’ work has important implications 
for developing countries in tropical regions and in the 
United States as mosquito-borne viruses proliferate. 
Mosquitoes that transmit illness can lay their eggs in 
small pools of water, such as in a potted plant, in peo-
ple’s homes. Removing those kinds of breeding grounds can help, but they are difficult to eliminate in backyards 
where pools collect from frequent rainstorms, Blair said.

“The biggest way that dengue is controlled right 
now is mosquito control,” she said. “That’s easier 
said than done.”

This summer in Northern Colorado there was an 
outbreak of West Nile virus from hot weather and 
moist conditions that sickened nearly 100 people, ac-
cording to Larimer County Public Health Department 
statistics. This year’s episode of West Nile pales in 
comparison with a 2003 epidemic in Larimer County 
that killed nine people and infected 546. The state 
saw 2,947 cases total and 63 deaths that year.Yellow fever cases were first documented on the 
East Coast in the late 1600s, and 26,000 cases were 
documented annually in New Orleans during the 
mid-1800s. Mosquitoes infected with yellow fever 
still live in several U.S. states. Globally, yellow fever 
infects tens of thousands of people annually.

Although dengue fever largely has remained 
in the tropics, scientists have seen the virus move 
farther north and south because of climate change, 
Blair said. 

Vaccines for mosquito-borne viruses are avail-
able only for yellow fever, although Fort Collins’ 
Inviragen Inc., acquired recently by Takeda Pharma-
ceutical Co. Ltd. in Japan, is developing a dengue vac-
cine. No drugs have been approved for treatment of 
any vector-borne diseases.

Aiming to develop those drugs, the CDC and CSU 
scientists are creating antibodies, or proteins made 
by the human body, to get rid of an infection. Hu-
mans cannot make the antibodies quickly enough to fight severe vector-borne viruses.

The researchers engage in a process known as 

immunotherapy by making monoclonal antibodies, or artificial cell systems developed using immunized 
mice. The scientists then grow the cells on their own 
and harvest the antibodies.

Roehrig started working with monoclonal anti-
bodies in 1980, so he considers the immunotherapy 
his life’s work.

“The theory is then to supplement your own an-
tibodies with these other antibodies in large quanti-
ties early in infection,” Roehrig said.

The scientists have developed many of the anti-
bodies for dengue and yellow fevers, and have con-
ducted preclinical trials on mice.

Their next step is to test the antibodies in pri-

mates. Other laboratories are developing antibodies 
to treat West Nile.

Developing drugs to treat mosquito-borne ill-
nesses is important because some people cannot be 
vaccinated, including those with compromised im-
mune systems. Drugs also can supplement vaccines 
when they’re not effective. New vaccines also can 
pose greater health risks than drugs.“It’s not really known what kind of safety profile 
they’re going to have,” Roehrig said about vaccines in 
development. “It just depends on the type vaccine it is.”

Still, it will be some time before the drugs might 
hit store shelves: Roehrig estimates it will happen in 
another 10 years.

Battling 
the bugs

DISCOVERIES | Biotechnology

CSU, CDC team to combat 
mosquito-borne viruses

JONATHAN CASTNER

Scientists John T. Roehrig and Carol D. Blair are having success on their quest to develop treatments for mosquito-borne 

viruses at the Center for Disease Control and Prevention’s laboratory in Fort Collins.

JONATHAN CASTNER

Microbiologist Amanda Calvert works in a lab of the arboviral diseases branch at the Centers for Disease Control and Pre-

vention in Fort Collins.

THE CENTER FOR DISEASE CONTROL AND COLORADO STATE 

UNIVERSITY SCIENTISTS ARE CREATING ANTIBODIES,

or proteins made by the human body, to get rid of an infection. 

Humans cannot make the antibodies quickly enough to fight 

severe vector-borne viruses.
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BY CLAYTON MOORE
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The new chip-scale devices at the Na-

tional Institute of Standards and Tech-

nology in Boulder are as small as a 

grain of rice and almost as accurate 

as physics will allow. 

Sure, NIST has always had cool toys. In fact, the 
NIST-F1 Cesium Fountain Atomic Clock keeps the official time and frequency standard for the United 
States. But the chip-scale devices team in NIST’s 
Atomic Devices and Instrumentation Group aims to 

take the devices created at the laboratory and minia-
turize them for use in a wider range of applications.

“NIST has a lot of great programs whose mission 
is to produce those instruments,” said John Kitch-
ing, who along with Svenja Knappe and Elizabeth 
Donley, received a Governor’s Award for High-Im-
pact Research earlier this year.

“This group is focused on taking these instru-
ments and trying to make them small, low-power 
and low-cost. The idea is to see if we can produce 
an atomic clock small enough to be on board a cell-
phone or a GPS receiver.”

The team uses very high technology — litho-
graphic processing, chemical etching and micro-
machining all come into play — to create remark-
able devices like their chip-scale atomic clock, first demonstrated in 1994, and a chip-scale mag-

Small but powerful

DISCOVERIES | Nanotechnology

COURTESY NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY

This is a close-up of a chip-scale device created by the Atomic Devices and Instrumentation Group at the National Institute of Standards and Technology in Boulder. The group is focused on 

taking these instruments and trying to make them small, low-power and low-cost. The idea is to produce an atomic clock small enough to be on board a cellphone or a GPS receiver.”

NIST team develops chip-scale devices
for use in wide variety of applications

 As a government 

organization, we have  

freedoms here to try things that 

are high-risk without answering 

to investors or people who want 

to generate profit very quickly. 

At the same time, we can’t 

commercialize this technology 

ourselves, so the role that 

each side (government/private 

sector) plays is critical.  

JOHN KITCHING

Atomic Devices and Instrumentation Group,

National Institute of Standards and Technology

See Powerful, page 27
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netometer, created soon after. In fact, the team’s 
atomic clock is already actively being manufac-
tured and sold by the California-based company Symmetricom Inc., which has an office in Boulder.

“We’re focused on the innovative, high-risk 
component of the research,” Kitching explained. 
“We want to show the feasibility, show the world 
that they work. Then we try to work with compa-
nies to transfer the technology so they can adopt it 
and manufacture it.”

Applications for such low-cost, high-accuracy de-
vices are voluminous. Atomic clocks could be used 
to create instantaneous synchronization of military 
communications networks or GPS positioning sys-
tems that are virtually impossible to jam. Chip-scale 
atomic magnetometers can also be used for a wide 
variety of applications, ranging from nuclear mag-netic resonance in the biosciences or medical fields 
to oil exploration to weapons detection.

Thomas O’Brien, chief of the Time and Frequency 
Division, said that the work of the ADI Group sent 
shockwaves throughout the NIST labs nationwide.

“Their attitude has fostered a whole new pro-
gram across NIST that we call ‘NIST-on-a-Chip,’” 
O’Brien explained. “We’re basically saying that if 
you can measure time or frequency in a magnetic field at this scale, what other qualities could we 
measure with similar technologies?

“It turns out that just about any of the qualities 
we measure—electrical qualities, like voltage and 
current, as well as mass, force, motion, and power 
of light — can be measured using similar technolo-
gies. It looks like there is some very good potential 
for measuring other qualities with devices that can 
be mass-produced, use very low power, and can be 
deployed almost anywhere.”

For his part, Kitching points to teamwork and 
collaboration as keys to his group’s success, men-
tioning the recent op-ed by physicist Sean Car-
roll in The New York Times titled No Physicist is 
an Island, about the recent Nobel Prize in physics 
awarded to scientists investigating the Higgs bo-
son particle.

“These days, science is done collaboratively,” Kitching affirmed. “Not only do I have a fantastic 
team of people here to do this work, but we have also benefited enormously from our collaborations 
with other organizations. It takes a lot of different people not only to do things efficiently, but to do 
new things in new ways. New things are often a 
convergence of several different ideas.”

He also pointed to the public-private partner-
ship between NIST, a civilian agency of the United 
States government, and the private sector.

“As a government organization, we have free-
doms here to try things that are high-risk with-
out answering to investors or people who want to generate profit very quickly,” he said. “At the 
same time, we can’t commercialize this technology 
ourselves, so the role that each side plays is criti-
cal. When Symmetricom commercially released 
their chip-scale atomic clock, it was an example of 
something that we worked on making it in the real 
world, which is tremendously exciting.”

In addition to the Governor’s Award, the team 
was recently honored with the 2014 Rank Prize, 
a British award they will receive at a ceremony in 
London in February.

“It’s wonderful to get these types of recogni-
tion because it enforces the idea that what we do 
here at NIST makes real impact,” O’Brien said. “Dr. 
Kitching and his team are not out there collecting 
awards for the sake of having them. It’s a result of 
the fact that people across the globe and across 
multiple disciplines and industries are recogniz-
ing that these are important technological break-
throughs that have the potential to really change 
things in the future. It’s a sign that we’re heading 
in the right direction.”

COURTESY NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY

John Kitching of the National Institute of Standards and Technology, a civilian agency of the United States government in 

Boulder, explains details of chip-scale minidevices to Colorado Sen. Michael Bennet.

COURTESY NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY

Svenja Knappe and John Kitching, seen here, and Elizabeth Donley, received a Governor’s Award for High-Impact Research 

earlier this year for their group’s work on developing chip-scale devices for use in a wide range of applications.
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FORT COLLINS — Colorado State University’s Lakshmi Prasad Dasi wants to find a solution.
His work focuses on the human heart, something 

that most consider strictly biological in nature, but 
as a mechanical engineer, Dasi believes that the heart is a mechanical organ, and applying his field of study can help find solutions to the problems that 
plague one of the most crucial organs in the body.

A graduate of the Indian Institute of Technology 
in Bombay, India, and Georgia Institute of Technol-
ogy, Dasi came to CSU in 2009 to take a position as 
an assistant professor of mechanical engineering. 
He has since established a lab for cardiovascular re-
search and is the principal investigator on a $1.8 mil-
lion grant from National Institutes of Health.The five-year grant is funding research on syn-
thetic heart valves that will circumvent many of the 
issues with existing mechanical and tissue-based re-
placement valves.

Along with Susan James, head of the mechanical 
engineering department and Ketul Popat, another 
associate professor in the department, Dasi is inves-
tigating new valves made from a synthetic material 
that contains hyaluronan, a molecule found in soft 
tissue. James received a proof-of-concept award for the material from the Colorado Office of Economic 
Development and International Trade.

With other mechanical synthetic valves, anti-clot-
ting drugs must be taken for the remainder of the 
patient’s life, according to Dasi. Replacement valves 
made from other tissue tend to harden over time, 
usually lasting only 10 or 15 years, he said.

The team’s goal is to create a valve that will avoid 
both of these problems. Progress is under way on 
research, but in preliminary stages. The grant was 
awarded in August.

Eventually, the team will work with CSU veteri-
nary cardiothoracic surgeon Dr. Christopher Orton 
to implant the valves in sheep and pigs as part of 
pre-clinical evaluation.

DISCOVERIES | Researchers

Mending hearts

COURTESY COLORADO STATE UNIVERSITY

Lakshmi Prasad Dasi of Colorado State University estab-

lished a lab at Colorado State University for cardiovascular 

research and is the principal investigator on a $1.8 million 

grant from National Institutes of Health to study synthetic 

heart valves.

Lakshmi Prasad Dasi | Colorado State University

Dasi’s team exploring viability of synthetic valve

BY STEVE LYNN

slynn@ncbr.com

GREELEY — A quarter of children nationwide shoot guns, and three quarters of those children fire their first shot before age 10.
University of Northern Colorado researchers 

Deanna Meinke and Donald Finan have one over-arching concern with the popular use of firearms 
among youth: hearing loss.

More than 60 percent of youth shooters in Colo-
rado report never using hearing protection devices 
when hunting, according to the UNC scientists’ study 
to be published in the International Journal of Audi-
ology next year. Only about half of youth report using 
ear protection 100 percent of the time when target 
shooting.

“Unfortunately, you can only take one unprotect-
ed shot, and you can have permanent hearing loss,” 

Meinke said. “If you shoot guns unprotected, you will 
lose your hearing for a lifetime.”

Meinke, an audiologist, and Finan, a speech sci-
entist, have teamed with researchers from several 
institutions, including the University of Northern 
Colorado, for the past six years in Michigan to mea-sure firearm sound levels. They return annually us-
ing increasingly sophisticated technology: The team 
set up 30 microphones this year to measure sound 
levels near shooters’ and bystanders’ ears.

The UNC scientists also have measured sound lev-els from track and field starter pistols that have the 

potential to damage hearing as well as the effective-
ness of ear muffs vs. ear plugs while shooting. They 
ultimately hope their work could lead to labels that more accurately reflect how a variety of ear protec-
tion performs.

Most recently, Meinke and Finan looked at the ef-
fects of hearing loss from standing vs. kneeling over 
a table top while shooting. The results: Shooting 
over a table can be more destructive to the ear.

“The research helps us have practical information 
that we can then translate to education and teaching 
people how to be safe,” Meinke said.

Big bang 
theory

COURTESY UNIVERSITY OF NORTHERN COLORADO

University of Northern Colorado researchers Deanna Meinke, an audiologist, and Donald Finan, a speech scientist, have 

teamed with researchers from several institutions for the past six years in Michigan to measure firearm sound levels.

Deanna Meinke 

Donald Finan 

University of Northern Colorado

Researchers study hearing 
loss around firearms
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Debbie Jin wasn’t looking for chemical reactions 
in 2008 when she cooled a gas of potassium and ru-
bidium molecules to extremely cold temperatures 
near absolute zero.

But Jin — adjunct professor of physics at the 
University of Colorado-Boulder and fellow of the 
National Institute of Standards and Technology — 
couldn’t help but notice their presence.

“Nobody would have even thought about chemical 
reactions at those temperatures,” said Jin, who worked 
on the research with fellow CU faculty member Jun Ye.

The discovery has driven Jin’s study of ultracold 
chemistry ever since.

Earlier this year, Jin received a L’Oreal-UNESCO 
Women in Science award for the 2008 achievements. She was cited “for having been the first to cool down 
molecules so much that she can observe chemical 
reactions in slow motion, which may help further 
understanding of molecular processes which are im-
portant for medicine or new energy sources.”

Researchers had created an ultracold gas of mol-
ecules before, but Jin’s and Ye’s gas of molecules was 

1,000 times colder and 1 million times denser than 
previous attempts.“We’re the first to have enough that you could 
have almost a quantum gas,” Jin said.

Jin says the ultracold chemistry is helping to aid 
in simulation of the physics of quantum magnetism. 
Molecules have advantages over atoms in that regard, 
she said, because they can interact at a distance.

“Now you can have a direct interaction that … 
makes it easier to see magnetism and various behav-
iors that depend on that interaction,” she said.

Part of the reason for the work, as well, is creating 
an environment where everything about a chemi-
cal reaction can be controlled and to understand if 
chemical reactions can be turned off, which they can.

“It’s driven by trying to advance understanding,” 
Jin said. “It’s more about extreme control of simple 
systems and seeing what’s possible.”

Jin, who earned a bachelor’s degree in physics from 
Princeton University and a doctorate from the Univer-sity of Chicago, has taught at CU since 1997. She first 
got into ultracold gases in the late 1990s while working 
for Nobel Prize winners Eric Cornell and Carl Wieman.

She was elected to the National Academy of Sci-
ences in 2005, was named a fellow of the American 
Academy of Arts and Sciences in 2007 and has won 
several other awards.

Her current research, after getting a starting 
boost in 2005 by the Keck Foundation, is being fund-
ed largely by NIST, the National Science Foundation 
and the U.S. Air Force.

“It’s interesting just to go someplace that’s a new 
frontier, some place people haven’t gone before,” Jin 
said of her work. “It would be exciting to do some-
thing that takes a large step forward toward some-
thing people haven’t been able to do in the past.”

DISCOVERIES | Researchers

Ultracold, 
ultracool
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Debbie Jin, adjunct professor of physics at the University of Colorado-Boulder and fellow of the National Institute of Standards 

and Technology, has devised a way to observe chemical reactions in slow motion.

Debbie Jin 
University of Colorado-Boulder

CU’s Jin takes chemical 
research to new degrees

BY BETH POTTER
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AURORA – Jeff Bennett, an eye doctor and profes-
sor, has found a treatment that may be used in the future to fight a rare autoimmune disorder that can 
cause blindness.

Cells in a person’s immune system attack themselves 
in people who have neuromyelitis optica, or Devic’s 
disease, as it is also known. Bennett has found a way to use modified antibodies of a patient with the disease to 
compete with other diseased antibodies and potentially 
kill off the disease. He is based at the University of Colo-
rado Anschutz Medical Campus in Aurora as a professor 
in the CU School of Medicine, Department of Neurology.

Since current treatments only suppress immune-
system symptoms, they often make patients more 
susceptible to infections, Bennett said. The new 
treatment may work much better because it doesn’t 
modulate immune-system function, Bennett said.

Researchers don’t know what causes Devic’s dis-

ease, which afflicts about 20,000 people in the Unit-
ed States and is similar in many ways to multiple 
sclerosis. There’s no cure for the disease, which also 
affects an infected patient’s spinal cord, and also can 
lead to muscle weakness in all four limbs and loss 
of bladder control. The disease is more common in 
Southeast Asia, although researchers don’t know 
why that is, Bennett said.

Bennett and colleague Dr. Alan Verkman at the Uni-
versity of California San Francisco have patented the treatment they believe can be used to fight the disease. 
An option to purchase the patent has been bought by a 
venture capital company, Bennett said.

If research goes as planned, a drug candidate may 
be ready for clinical trials on patients in the next six 
months to a year, Bennett said. He estimates that tests could take about five years before the U.S. Food and 
Drug Administration approves the drug candidate. The 
FDA requires all drug candidates to go through exten-
sive testing before approving them for commercial sale.

A prof’s vision

COURTESY UNIVERSITY OF COLORADO-DENVER

Eye doctor and professor Jeffrey Bennett said a new 

treatment to fight an autoimmune disorder that causes 

blindness works better than current treatments because 

it doesn’t change immune-system functions.

Jeff Bennett  
University of Colorado Anschutz Medical Campus

Researcher hopes to stop blindness-causing disorder
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GOLDEN — A national organization devoted to getting more Hispanics into the fields of science, 
technology, engineering, and math, or STEM, has 
honored a scientist at the Energy Department’s 
National Renewable Energy Laboratory with 
its annual Outstanding Technical Achievement 
Award.

Santiago Carlos Grijalva is NREL’s new direc-
tor of the Power Systems Engineering Center at 
the Energy Systems Integration Facility, or ESIF, 
and is responsible for establishing and directing 
the NREL’s grid-research portfolio at the $135 
million facility.

Grijalva received the Outstanding Technical 
Achievement Award at the 25th Great Minds in 
STEM HENAAC Conference in New Orleans.

NREL director Dan Arvizu said Grijalva was 
selected for the important post at ESIF because 
“he has a vision that is rare and innovative — and 
that melds ideally with our focus on energy inte-
gration here at NREL.”

As utilities and vendors from around the na-
tion and the world come to ESIF to develop their 
new technologies, Grijalva “will be the overseer 
of the big picture: how to create a smarter grid 
that can move renewables and fossil-fuel-based 
energy seamlessly on and off the electric net-
work,” Arvizu said.

Grijalva was born in Quito, Ecuador, where 
his passion for electricity blossomed early. By 

his own admission he was always “destroying 
toys,” taking them apart to see how they worked, 
stitching toys together to get a bigger bang.

He credits his drive and appreciation for di-
verse cultures to his physician parents, who nev-
er missed a chance to spend a year, a season, or 
a couple weeks as visiting doctors in other coun-
tries and on other continents – and who always 
brought the kids along. He is a native speaker of 
Spanish but also learned, in order, French, Ger-
man and English.

At the age of 25, he was head of the real-time 
Software Department at the National Energy 
Control Center in Ecuador, sharing responsibility 
for controlling the National Interconnected Sys-
tem serving 12 million people.

Grijalva won a Fulbright Scholarship, and 
earned his doctorate in electrical and computer 
engineering at the University of Illinois at Urba-
na-Champaign. He has 10 invention disclosures 
and has been author or co-author of more than 
50 peer-reviewed journal and conference publi-
cations. He has been invited to present 50 talks, 
papers or testimonies on subjects ranging from 
“Distribution System Automation” to “Computa-
tions Needs for the Future Grid.”

Arvizu noted that Grijalva champions an “In-
ternet of the Grid,” a transformation of how ener-
gy will be managed. In Grijalva’s vision, millions 
of decision-makers – from building supervisors 
to individual households — will manage the electric grid. He was among the first to envision 
and espouse that every car, every building, every 
home can be both a consumer of electricity and a 
potential provider of electricity.

After several years in industry, including cre-
ating software for electricity networks at Power 
World, Grijalva became a distinguished professor 
at Georgia Institute of Technology, where he fo-
cused on developing a new breed of leaders in the 

energy field with skills in both engineering and 
computing. He has been the principal investigator 
of various future electricity grid research projects 
for the US Department of Energy, ARPA-E, EPRI, 
PSERC as well as other Government organiza-
tions, research consortia, and industrial sponsors. 
He won a $2 million Energy Department ARPA-
E grant to create an autonomous, decentralized 
grid architecture for the future grid with partners 
Duke Energy, Midwest ISO, OSIsoft and PJM.

He continues to mentor graduate students 
from Georgia Tech and from his alma mater in 
Ecuador. He has moved Spanish-speaking gradu-
ate students into leadership roles, encouraging 
them to combine their engineering skills with 
management skills and computer skills.

“As much or more than anyone I know, Dr. Gri-
jalva combines technological brilliance with a 
commitment to raising the bar for STEM educa-
tion,” Arvizu said.

Santiago Carlos Grijalva is NREL’s new director of the 

Power Systems Engineering Center at the Energy Systems 

Integration Facility, or ESIF, and is responsible for establish-

ing and directing the NREL’s grid-research portfolio at the 

$135 million facility.
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Santiago Carlos Grijalva 
Energy Systems Integration Facility

Santiago Grijalva to direct
Grid-research portfolio for
energy system integration

NREL researcher honored 
with Hispanic STEM award
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UNIVERSITY OF COLORADO - BOULDER

2B TECH (INDEVR)
City: Boulder
Founder(s): John Birks et al.
Year of spinoff: 2003
Tech developed: only manufacturer of 
portable high-precision, high-accuracy ozone 
monitors based on UV absorbance. 
Status: Merged

2C TECHNOLOGIES
City: Senegal
Founder(s): Jeffrey Olson, Naresh Mandava
CEO: Ramgopal Rao
Year of spinoff: 2008
Tech developed: Method for treating vision 
loss and blindness due to retinal damage

3QMATRIX
City: Boulder
Founder(s): Christopher Bowman, Kristi Anseth et al.
CEO: Johan Baeck,
Year of spinoff: 2008
Tech developed: Degradable thiolene hydrogel for 
wound care and drug delivery
Status: Terminated 

ACCELERATION  
BIOPHARMACEUTICALS INC.
City: Watertown, Mass.
Founder(s): Leland Shapiro
CEO: Lynn, Ralf
Year of spinoff: 2003
Tech developed: Develops proprietary, immune-based therapies for viral and inflammatory diseases.
Status: Active

ADVANCED  
CONDUCTOR  
TECHNOLOGIES
City: Boulder
Founder(s): Danko van der Laan
Year of spinoff: 2012
Tech developed: High-performance superconducting 
cables for power transmission and energy storage
Status: Active

AGADA PHARMA (FKA NEWELLINK)
City: Boulder
Founder(s): M. Karen Newell Rogers
Year of spinoff: 2003
Tech developed: cancer treatment, dichloroacetate, 
a chemical compound, robs cancerous tumors of the 
energy they need to grow.
Status: Terminated 

AGENTSHEETS
City: Boulder
Founder(s): Alexander Repenning
Year of spinoff: 1997
Tech developed: Game authoring tech-
nology, educational simulation tools
Status: Active
No. of employees:  4

ALD  
NANOSOLUTIONS
City: Broomfield
Founder(s): Steven George, Alan Weimer et al.
CEO: P. Michael Masterson
Year of spinoff: 2003
Tech developed: Atomic layer deposition (ALD) 
coating chemistry methods for depositing ultra-thin films on particulate surfaces.
Status: Active

ALLERION BIOLOGICS
City: Denver
Founder(s):

Year of spinoff: 2012
Tech developed: Antibody-based 
treatment for the orphan disease 
neuromyelitis optica.
Status: Inactive

ALLOGENESIS
City: Denver
Founder(s): Mark Roeder-
sheimer
Year of spinoff: 2009
Tech developed: Wound-heal-
ing extract for treating burns 
and other tissue damage
Status: Active

AMIDEBIO
City: Louisville
Founder(s): Michael Stowell et al.
Year of spinoff: 2010
Tech developed: Novel manufacturing method for peptide and 
protein research reagents and clinical products
Status: Active

APOPLOGIC PHARMA
City: Aurora,
Founder(s): Richard Duke, Donald Bellgrau, John Stewart, Lajos Gera, Paul Bunn, Daniel Chan et al.
Year of spinoff: 2006
Tech developed: Development and commercialization of Breceptin, a unique oncolytic drug for 
the treatment of a wide range of solid tumors. Breceptin induces cancer cell apoptosis by targeting specific receptors on the surface of the tumor cells.
Status: Active

AQUALEX GROUP  
(FKA MERIDIAN WATER)
City: Boulder
Founder(s): JoAnn Silverstein
Year of spinoff: 2004
Tech developed: Biological denitri-fication of water
Status: Active

ARCA BIOPHARMA
City: Broomfield
Founder(s): Michael Bristow, Carmen Sucha-
rov et al.
CEO: Michael R. Bristow
Year of spinoff: 2005
Tech developed: pharmacologically unique 
beta-blocker and mild vasodilator being de-veloped for the prevention of atrial fibrillation 
in patients with heart failure.
Status: Merged
No. of employees: 11

ARCHEMIX
City: Cambridge, Mass. 
Founder(s): Larry Gold et al.
CEO: Kenneth M. Bate
Year of spinoff: 2001
Tech developed: aptamer 
therapeutics for the prevention 
and treatment of chronic and 
acute diseases in Massachusetts. 
Its aptamer product candidates 
include ARC1779 for thrombotic 
microangiopathyies and carotid 
endarterectomy surgical procedure.
Status: Active.

ASTRA LITE
City: Boulder
Founder(s): Steven 
Mitchell et al.
Year of spinoff: 
2012
Tech developed: 
LIDAR device for de-
termining remotely 
and accurately 
depths of semi-
transparent media
Status: Active 

AURORA ONCOLOGY INC.
City: Aurora
Founder(s); Drs. Mike Glode, Tom Flaig, Dan Theodorescu
Year of spinoff: 2013
Tech developed: Novel therapeutics for the treatment of 
bladder cancer
Status: Active

BAROFOLD
City: Aurora
Founder(s): Theodore Randolph, John Carpenter et al.
Year of spinoff: 2003
Tech developed: PreEMT is a patented technology for the 
disaggregation and controlled refolding of proteins with high fidelity of native structure at yields and efficiencies not always 
achievable using existing technologies.
Status: Active

BIOAMPS  
INTERNATIONAL
City: Aurora
Founder(s): Robert 
Hodges, Yuxin Chen et al.
Year of spinoff: 2008
Tech developed: 
Antimicrobial compounds 
for treatment of lethal 
infectious diseases
Status: Terminated 

BIOPTIX  
(FKA ALPHASNIFFER)
City: Boulder
Founder(s): Dana Anderson, Victor 
Bright et al.
CEO: Richard Whitcomb
Year of spinoff: 2004
Tech developed: proprietary E-SPR 
(Enhanced Surface Plasmon Reso-
nance) technology platform for the 
detection of molecular interactions
Status: Active

BIORELIX
City: New Haven, Conn.
Founder(s): Robert Batey 
et al.
CEO: Brian Dixon
Year of spinoff: 2007
Tech developed: Use of 
novel bacterial RNA tar-
gets called RiboSwitches 
for targeted antibiotics
Status: Active

BIOSIPS
City: Boulder
Founder(s): Julee Herdt, Kellen Schauermann
Year of spinoff: 2011
Tech developed: Environmentally-friendly struc-
tural insulated panels for building construction
Status: Active 

BIOTRICITY MEDICAL
City: Aurora
Founder(s): Simon Rock 
Levinson
Year of spinoff: 2009
Tech developed: Implantable biogenerator to create an indefi-
nite power supply for implanted 
medical devices
Status: Active

BLACK HOLE VISUALIZATIONS
City: Boulder
Founder(s): Andrew Hamilton
Year of spinoff: 2010
Tech developed: scientifically accurate 
general relativistic visualizations for use in 
movies and television.
Status: Active

BLUESUN
City: Colorado Springs
Founder(s): Charles C. “Chip” Benight
Year of spinoff: 2008
Tech developed: Web-based self-help service for post-traumatic recovery 
of individuals suffering from mental trauma
Status: Active

CANN-EASE
City: Boulder
Founder(s): Tony Jones
Year of spinoff: 1995
Tech developed: clear, greaseless topical treatment developed specifically for dryness 
and friction associated with the use of oxygen 
by nasal cannula and CPAP/IBIPAP masks.
Status: Active

CARDIAC ACCESS
City: Denver
Founder(s): Roop Mahajan, 
Manish Marwan
Year of spinoff: 2004
Tech developed: applica-tion of an artificial neural 
network to the challenge of 
accurately screening for and 
diagnosing heart murmurs
Status: Terminated 

CARDIOCEUTICS  
(FKA KEYSTONE  
BIOMEDICAL)
City: Westminster
Founder(s): Lawrence Horwitz
Year of spinoff: 1997
Tech developed: dedicated to 
commercializing the antioxidant 
bucillamine — its primary drug 
development program — for 
the prevention and treatment of 
major diseases lacking safe and 
effective therapeutic options.
Status: Active

CAVEO THERAPEUTICS
City: Aurora
Founder(s): Douglas Graham et al.
Year of spinoff: 2006
Tech developed: Therapeutic 
targets and biomarkers for diagnosis, 
treatment, and therapy monitor-
ing for leukemia, solid tumors, and 
thrombosis.
Status: Terminated 

CDM OPTICS
City: Boulder
Founder(s): W. Thomas Cathey, Edward Dowski
Year of spinoff: 1997
Tech developed: commercializing CU technology for im-proving the clarity and depth of field of optical images.
Status: Acquired

CELLO BIOENGINEERING
City: Boulder
Founder(s): Stephanie Bryant 
et al.
Year of spinoff: 2008
Tech developed: Novel soft mat-
ter testing technology for tissue 
regeneration applications

CHIARO  
TECHNOLOGIES INC.
City: Boulder
Founder(s): Eric Moore, Benja-
min Broker
Year of spinoff: 2013
Tech developed: 3D machine 
vision solutions for robotics, 
automation and manufacturing.
Status: Active

CLARIMEDIX
City: Boulder
Founder(s): Robert Poyton, Michael 
Stowell
Year of spinoff: 2011
Tech developed: Pipeline focused on 
vascular dysfunction.  Technology is a non-
invasive light-based medical device in the 
form of an LED patch which can be applied 
noninvasively over a region of interest and 
trigger local, controllable and safe nitric 
oxide production, even under low oxygen 
conditions.
Status: Active

CLARO SCIENTIFIC
City: St. Petersburg, Fla.
Founder(s): Jeffrey Galinkin et al.
Year of spinoff: 2011
Tech developed: Proprietary software 
and database system SpectraNet interprets multidimensional optical profiling diag-
nostic technology to deliver highly precise, 
detailed and quantitative information 
about the composition and character of 
biologic and non-biologic samples in less 
than 5 minutes
Status: Active



CLEAN URBAN ENERGY 
(CUE)
City: Chicago
Founder(s): Gregor Henze
Year of spinoff: 2011
Tech developed: platform that moni-
tors the performance and electric 
demand of a building’s heating, ven-
tilating, and air-conditioning (HVAC) 
system in relation to its thermal mass 
(the mass in and of the building, such 
as concrete, furniture, and books). 
Once the software has “learned” 
how energy is stored and released 
by the building’s thermal mass, it 
implements strategies that optimize 
the building’s HVAC operations as a 
function of electricity prices, hourly 
temperatures, humidity, solar radia-
tion and carbon emissions.
Status: Active
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CLP MICROTECHNOLOGIES
City: Boulder
Founder(s): Chris Bowman et al.
Year of spinoff: 2005
Tech developed: specializes in the micro-
fabrication of polymeric devices with diverse 
chemical, electrical and mechanical properties
Status: Terminated 

COLDQUANTA
City: Boulder
Founder(s): Dana Anderson et al.
CEO: Rainer Kunz
Year of spinoff: 2007
Tech developed: development of 
BEC-generating devices and systems, 
allowing them to be accessible to a 
wide range of research, educational, 
and industrial institutions.
Status: Active
No. of employees: 13

COLORADO CANCER THERAPEUTICS
City: Aurora
Founder(s): John Stewart, Lajos Gera, Leland W. 
K. Chung, Daniel Chan, Paul Bunn, Robert Hodges
Year of spinoff: 2011
Tech developed: Novel anti-cancer compounds that have shown efficacy in slowing the progres-
sion of certain forms of pancreatic cancer, non-
small cell lung cancer, and prostate cancer
Status: Active

COLORLINK
City: Boulder
Founder(s): Kristina Johnson, Gary Sharp, 
Douglas McKnight
Year of spinoff: 1995
Tech developed: Inventors and suppliers of 
photonics-based solutions.
Status: Acquired
No. of employees: 

COPERNICAN ENERGY
City: Boulder
Founder(s): Alan Weimer, Chris-
topher Perkins
Year of spinoff: 2007
Tech developed: Energy produc-
tion via solar-thermal conversion 
of biomass
Status: Acquired

CYCLEGEN
City: Boulder
Founder(s): Larry Gold et al.
Year of spinoff: 2007
Tech developed: Methods for 
the selective treatment of tumors 
by calcium-mediated induction 
of apoptosis
Status: Terminated 

DHARMACON
City: Lafayette
Founder(s):  Marvin Ca-
ruthers et al.
Year of spinoff: 1995
Tech developed: Expertise in 
bioinformatics, RNA biology, 
and synthesis chemistry al-
lowed it to develop a complete 
line of products for the RNAi researcher, including the first 
rationally designed siRNA, the 
siGENOME siRNA collection, 
targeting all unique genes in 
the human, mouse, and rat ge-
nomes. Further breakthroughs came in chemical modifica-tions for siRNA specificity, and 
novel molecules for microRNA 
modulation.
Status: Acquired

DISPLAYTECH
City: Longmont
Founder(s): David Walba
CEO: D. Mark Durcan 
Year of spinoff: 1994
Tech developed: Liquid crystal 
microdisplays for digital still cam-
eras, camcorders, and personal 
communication products
Status: Acquired

DOUBLE HELIX
City: Boulder
Founder(s): Rafael Piestun et al.
Year of spinoff: 2012
Tech developed: 3-D super-resolution imaging technology for 
microscopy applications
Status: Active

ECORTEX
City: Boulder
Founder(s): Randall C. O’Reilly
CEO: Dave Jilk
Year of spinoff: 2006
Tech developed: machine vision software 
component that is capable of classifying and 
recognizing objects, people and context directly 
from digital images.
Status: Active

ENDOSHAPE
City: Aurora, Boulder
Founder(s): Christopher 
Bowman, Robin Shandas, 
Malik Kahook,Naresh Man-
dava, Chris Yackacki et al.
CEO: Bill Aldrich
Year of spinoff: 2007
Tech developed: Shape 
memory polymer stents for 
vascular and non-vascular 
applications
Status: Active EYETECH

City: Boulder
Founder(s): Larry Gold et al.
Year of spinoff: 2000
Tech developed: treatment for wet age-
related macular degeneration
Status: Acquired

FAST CERAMICS
City: Boulder
Founder(s): John Franics
Year of spinoff: 2013
Tech developed: Fast, 
low-energy manufacturing 
of traditional and technical 
ceramic materials
Status: Active

FLASHBACK  
TECHNOLOGIES
City: Boulder
Founder(s): Steven 
Moulton, Greg Grudic; CEO: 
Gordon Van Dusen
Year of spinoff: 2010
Tech developed: Fast, 
non-invasive detection of 
acute blood loss volume and 
prediction of cardiovascu-
lar collapse in emergency 
situations
Status: Active

FOCUSED X-RAYS
City: Boulder
Founder(s): Webster 
Cash
Year of spinoff: 1997
Tech developed: High 
resolution optics
Status: Active

FREE POWER  
TECHNOLOGIES
City: Boulder
Founder(s): Regan Zane, Zoya 
Popovic
Year of spinoff: 2006
Tech developed: Power electronics 
to enable batteryless and wireless 
operation of devices
Status: Terminated 

GENOPLEX
City: Denver
Founder(s): 
Year of spinoff: 1997
Tech developed: A genetic 
information discovery company, 
utilizing sophisticated gene 
sequencing technologies, target-
ing neural/behavioral science 
diseases and disorders
Status: Terminated 

GLOBEIMMUNE
City: Boulder
Founder(s): Donald 
Bellgrau, Richard Duke 
et al.; CEO: Timothy C. 
Rodell
Year of spinoff: 1997
Tech developed: 
therapeutic products for 
cancer and infectious 
diseases based on propri-
etary Tarmogen platform.
Status: Active
No. of employees: 35

GOGY
City: Broomfield
Founder(s): Bret Fund
Year of spinoff: 2012
Tech developed: Interac-
tive e-learning software
Status: Active

HALL STABLE LASERS
City: Boulder
Founder(s): John “Jan” Hall
Year of spinoff: 2004
Tech developed: surface 
plasmon resonance common 
path interferometer

HEPQUANT
City: Greenwood Village
Founder(s): Gregory Everson 
et al.
Year of spinoff: 2008
Tech developed: Non-invasive 
method to measure liver function 
for diagnosing liver disease and monitoring therapeutic efficacy
Status: Active

JIANGYIN PROTELIGHT 
(FKA CHANGCHUN 
PROTELIGHT)
City: China
Founder(s): Robert Hodges, 
Yuxin Chen et al.
Year of spinoff: 2007
Tech developed: Novel 
antimicrobial compounds for 
the treatment of infectious 
diseases
Status: Active

JOVION CORP.
City: Boulder
Founder(s): Garret Moddel
Year of spinoff: 2006
Tech developed: Low-cost 
production of hydrogen for 
energy generation
Status: Active

K T PHARMA (FKA  
SERENDIPITY PHARMA)
City: Boulder
Founder(s): Tad Koch et al.
Year of spinoff: 2005
Tech developed: therapy options 
for the treatment of solid tumors 
based on Doxoform, a patented 
chemotherapeutic drug related to 
doxorubicin.
Status: Active

KM LABS
City: Boulder
Founder(s): Margaret Murnane, 
Henry Kapteyn
Year of spinoff: 1994
Tech developed: the first robust 
and repeatable mode-locked 
Ti:sapphire laser capable of gener-
ating more than 10fs light pulses.
Status: Active
No. of employees: 26

KNOWLEDGE ANALYSIS 
TECHNOLOGIES
City: Boulder
Founder(s): Thomas Landauer 
et al.
Year of spinoff: 1999
Tech developed: Intelligent Essay 
Assessor, designed to automati-
cally analyze and score standard-
ized writing assessments.
Status: Acquired

LINERATE SYSTEMS
City: Louisville
Founder(s): John Giaco-
moni, Manish Vachharajani
CEO: Steve Georgis
Year of spinoff: 2009
Tech developed:  acceler-
ate connection scalability, 
packet processing and 
throughput.
Status: Active
No. of employees: 25

LOCOMOTION
City: Boulder
Founder(s): Rodger Kram et al.
Year of spinoff: 2006
Tech developed: improved treadmill 
therapy solutions for gait disorders
Status: Terminated 

HIBERNA
City: Boulder
Founder(s): Leslie Leinwand et al.
CEO: Tom Marr
Year of spinoff: 2007
Tech developed: Identification of novel therapeutic 
targets for preventing or reversing metabolic disorders
Status: Active

HIGH PRECISION
DEVICES
City: Boulder
Founder(s): Bill Hollander
Year of spinoff: 1993
Tech developed: scientific 
instrumentation, integrating 
precision mechanics with op-
tics, cryogenics, electronics and 
vacuum/ultrahigh vacuum.
Status: Active
No. of employees: 22

ICVRX
City: Aurora
Founder(s): Dan Abrams, 
Raymond Bunch,Thomas 
Anchordoquy, Michael 
Royals, Karen Stevens
Year of spinoff: 2010
Tech developed: Drug 
reformulations and 
delivery systems targeting 
disorders of the central 
nervous system
Status: Active

ILLUMASONIX
City: Boston
Founder(s): Robin 
Shandas
Year of spinoff: 2007
Tech developed: Non-
invasive diagnostic 
tool for analyzing blood flow in connec-
tion with cardiovascu-
lar diseases
Status: Active

IMMURX
City: Lebanon, N.H.
Founder(s): Ross Kedl et al.
CEO: David DeLucia
Year of spinoff: 2006
Tech developed: immunotherapy to treat 
cancer and chronic infectious disease. 
Status: Active

INDEVR
City: Boulder
Founder(s): Kathy Rowlen, Rob 
Kuchta, Christpher Bowman, Hadley 
Sikes et al.
CEO: Kathy Rowlen
Year of spinoff: 2005
Tech developed: provide rapid and 
cost-effective solutions for virus quan-tification and pathogen detection.
Status: Merged
No. of employees:  6

ION ENGINEERING
City: Boulder
Founder(s): Jason Bara, 
Dean Camper, Richard 
Noble, Douglas Gin
CEO: Buz Brown
Year of spinoff: 2009
Tech developed: Technol-ogy enabling efficient and 
economical capture of CO2 
and other contaminants 
from natural gas wells and coal-fired power plant 
emissions.
Status: Active

LOHOCLA
City: Aurora
Founder(s): Michael Browning et al.
CEO: Boris Tabakoff,
Year of spinoff: 2003
Tech developed: developing bio-
logical markers (diagnostics) that aid 
the physician in properly allocating 
Lohocla-developed medications to the 
appropriate patients.
Status: Active
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LSVT GLOBAL  
(FKA GLEECO)
City: Tucson, Ariz.
Founder(s): Lorraine 
Ramig et al.
Year of spinoff: 2005
Tech developed: an 
innovative and clini-
cally proven method for 
improving voice and 
speech in individu-
als with Parkinson’s 
disease.
Status: Active

MBIO  
DIAGNOSTICS
City: Boulder
Founder(s): Chris 
Myatt
Year of spinoff: 2009
Tech developed: 
rapid, accurate 
diagnosis for multiple 
indications with a 
single drop of blood 
taken from a patient 
in a clinic or doctor’s office.
Status: Active
No. of employees: 24

MEDSHAPE  
SOLUTIONS
City: Atlanta
Founder(s): Christopher 
Yackacki, Robin Shandas, 
Kristi Anseth et al.
CEO: Kurt Jacobus
Year of spinoff: 2006
Tech developed: Orthopedic fixation devices constructed 
using shape memory materials
Status: Active

MENTOR INTERACTIVE
City: Boulder
Founder(s): Barbara Wise, Sarel 
Van Vuuren, Ronald Cole, Wayne 
Ward
CEO: Brian Kohn
Year of spinoff: 2004
Tech developed: develops 
new products for the children’s 
education software and learning 
technologies market.

METACYTOLYTICS
City: San Marino, Calif.
Founder(s): M. Karen 
Newell Rogers
Year of spinoff: 2012
Tech developed: Com-
pounds for treating drug 
resistant tumors based on 
disrupting the metabolism 
of cancer cells
Status: Acquired

MICRO-G 
LACOSTE
City: Lafayette
Founder(s): Jim 
Faller, Tim Niebauer
Year of spinoff: 1993
Tech developed: 
absolute gravimeters
Status: Active
No. of employees: 35

PRECISION BIOPSY
City: Boston
Founder(s): Priya Wera-
hera et al.
Year of spinoff: 2008
Tech developed: Optical 
biopsy needle for improved 
diagnosis of prostate and 
other cancers
Status: Active

PRECISION PHOTONICS
City: Boulder
Founder: Chris Myatt, Sally 
Hatcher
Year of spinoff: 2000
Tech developed: precision 
optical components, coatings 
and assemblies
Status: Acquired
No. of employees: 35

PROSPEX 
MEDICAL IV 
City: Boulder
Founder(s): Malik 
Kahook, Naresh Man-
dava, Robin Shandas
Year of spinoff: 2012
Tech developed: 
Novel method for 
the in-situ attach-
ment of a secondary 
intraocular lens onto 
an implanted lens
Status: Active

PROTECHSURE
City: Golden
Founder(s): Gail Har-
rison, Michael Glode, 
Rajesh Agarwal, The-
resa Pacheco, Thomas 
Anchordoquy
Year of spinoff: 2011
Tech developed: Sun-
screen with anti-cancer 
properties
Status: Active

PROTEOME 
RESOURCES
City: Aurora
Founder(s): Xuedong Liu
CEO: Randy Swenson
Year of spinoff: 2005
Tech developed: manufac-
ture unique and high-purity 
reagents for study of the 
Ubiquitin-Proteasome 
System (UPS) in particular, 
and for the production of highly-purified proteins in 
general.
Status: Terminated 

QFLUX
City: Boulder
Founder(s): Conrad Stoldt
Year of spinoff: 2009
Tech developed: Novel low-cost 
method of producing uniform 
nanoparticles for energy applications
Status: Active

QGENTA
City: Aurora
Founder(s): David Ross, David Siegel et al.
Year of spinoff: 2009
Tech developed: Therapeutics for the 
treatment of solid tumor cancers
Status: Active

PERSONALOGY
City: Boulder
Founder(s): Joshua Alspec-
tor
Year of spinoff: 2000
Tech developed: Software 
that learns preferences based 
on usage 
Status: Acquired

PFS (PROPELLANT 
FRACTURING & 
STIMULATION)
City: Denver
Founder(s): Richard Pas-
samaneck
Year of spinoff: 2001
Tech developed: Safe, 
environmentally friendly 
and cost-effective well 
stimulation solutions
Status: Active

PHIAR
City: Boulder
Founder(s): Garret 
Moddel et al.
Year of spinoff: 2002
Tech developed: 
applying the concepts 
of metal-insulator 
nanotechnology to 
terahertz-wave and 
ultra-high-speed elec-
tronic components. 
Status: Terminated

PHOBOS ENERGY
City: Lafayette
Founder(s): Robert 
Erickson
Year of spinoff: 2009
Tech developed: Technique 
for increasing the power 
generated by solar PV 
arrays when its panels 
are mismatched, and also 
provides simpler intercon-
nection and wiring.
Status: Active

PHOSPHOSOLUTIONS
City: Aurora
Founder(s): Michael Browning 
et al.
Year of spinoff: 1998
Tech developed: Specializing in 
the neurosciences and protein 
phosphorylation, antibodies 
cover the research areas of Al-
zheimer’s, Parkinson’s, epilepsy, 
learning and memory, anxiety, 
drug abuse, and schizophrenia, 
as well as the GABA, dopamine 
and glutamate pathways.
Status: Active

PHYSICAL ACTIVITY 
INNOVATIONS
City: Fort Collins
Founder(s): Raymond Browning, 
James Hill, Edwrd Sazonov et al.
Year of spinoff: 2010
Tech developed: Shoe-based 
device for movement sensing, 
biomechanical analysis and behavior modification
Status: Active

POWERSICEL
City: Boulder
Founder(s): Bart Van Zeghbroeck
CEO: John Torvik
Year of spinoff: 2002
Tech developed: developed a superior silicon carbide power tran-
sistor technology, poised to accelerate wireless data systems and 
services by enabling higher data rates at lower cost.
Status: Acquired

OMNI BIO PHARMA (FKA 
APRO BIOPHARMA)
City: Greenwood Village
Founder(s): Charles Dinarello, 
Leland Shapiro et al.
CEO: Steven Bathgate
Year of spinoff: 2006
Tech developed: Anti-inflamma-
tory proteins for auto-immune and inflammatory diseases, such 
as Type 1 diabetes.
Status: Active
No. of employees: 

ONCOLIGHT
City: Boulder
Founder(s): Alan 
Mickelson
CEO: Stanley Swirhun
Year of spinoff: 2005
Tech developed: a 
cross-disciplinary effort 
combining life science 
and physical science 
expertise which seeks 
to develop an instant 
biopsy device using light 
to detect cancer
Status: Terminated 

ONCOTHERIX  
(FKA PEAK  
BIOSCIENCES)
City: Aurora
Founder(s): Kevin 
Lillehei
Year of spinoff: 2009
Tech developed: Implantable filament 
for delivering cancer 
therapeutics to tumors
Status: Active

ONKURE
City: Longmont
Founder(s): Xuedong Liu
Year of spinoff: 2011
Tech developed: compounds that inhibit 
cancer cell growth and metastasis. 
Status: Active

OPX BIOTECHNOLOGIES
City: Boulder
Founder(s): Michael Lynch, Ryan Gill
CEO: Charles R. Eggert
Year of spinoff: 2007
Tech developed: rapid, rational, and robust opti-
mization of microbes and bioprocesses to manufac-
ture bioproducts with equivalent performance and 
improved sustainability at lower cost compared 
with petroleum-based alternatives.
Status: Active
No. of employees: 17

PEAK AGe
City: Colorado Springs
Founder(s): Sara 
Qualls et al.
Year of spinoff: 2008
Tech developed: 
Neurological wellness 
and assessment tools 
for elderly-care man-
agement
Status: Active

PEPTIVIR
City: Aurora
Founder(s): Robert S. Hodges
CEO: Richard C. Duke
Year of spinoff: 2010
Tech developed: Peptide-based univer-sal influenza vaccine
Status: Active

MIRAGEN
City: Boulder
Founder(s): J. David Port, 
Carmen Sucharov, Michael 
Bristow et al.
Year of spinoff: 2009
Tech developed: MicroRNAs 
for the diagnosis, treatment 
and prevention of heart 
disease
Status: Active
No. of employees: 25

MOBILEASSAY
City: Boulder
Founder(s): Donald 
Cooper
CEO: Lee Burnett
Year of spinoff: 2012
Tech developed: 
Smartphone-based,app-
enabled mobile real-time 
diagnostic technology
Status: Active

MOSAIC BIOSCIENCES
City: Aurora
Founder(s): Kristi Anseth, 
Christopher Bowman
CEO: Marty Stanton, Ph.D.
Year of spinoff: 2011
Tech developed: advancing a 
new class of synthetic materi-
als to support native tissue 
regeneration.

MYOGEN
City: Boulder
Founder(s): Michael 
Bristow, Leslie Lein-
wand, J. David Port et al.
Year of spinoff: 1999
Tech developed: lead 
product candidate, 
ambrisentan, for the 
potential treatment of 
pulmonary arterial hy-
pertension, is an orally 
available endothelin 
receptor antagonist.
Status: Acquired

NANOLY 
BIOSCIENCE
City: Boulder
Founders: Balaji 
Sridhar
Year of spinoff: 2013
Tech developed: 
Thermo-stabilized vac-
cines for refrigeration-
free use in rural and 
developing areas.
Status: Active

NEXSTAR
City: Boulder
Founder(s): Larry Gold
Year of spinoff: 1995
Tech developed: proprietary pharmaceutical products to 
treat oncological, hematological, and infectious diseases.
Status: Acquired

OCTALMEDIA
City: 
Founder(s): Daniel DeKalb et al.
Year of spinoff: 2001
Tech developed: 
Status: Terminated 
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RED WAVE ENERGY
City: Glen Ellyn, Ill.
Founder(s): Garret Moddel et al.
CEO: James Nelson
Year of spinoff: 2011
Tech developed: technology to 
generate renewable energy from the 
previously untapped infrared and 
near IR spectrum. Electron tunneling 
devices for solar energy conversion 
and other applications
Status: Active

REPLIDYNE
City: Louisville
Founder(s): Charles McHenry 
et al.
CEO: Collins, Ken
Year of spinoff: 1999
Tech developed: faropenem 
medoxomil, an oral com-
munity antibiotic that is in 
Phase III clinical trials for the 
treatment of acute bacterial 
sinusitis, community-acquired 
pneumonia, acute exacerba-
tion of chronic bronchitis, and 
uncomplicated skin and skin 
structure infections in adults
Status: Acquired
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RIBOZYME PHARMA
City: Boulder
Founder(s): Thomas Cech 
et al.
Year of spinoff: 1994
Tech developed: 
ribozyme-based biothera-
peutics and diagnostic 
tools for the treatment and monitoring of significant 
human diseases.
Status: Acquired

RXKINETIX
City: Louisville
Founder(s): Theodore Randolph, 
John Carpenter et al.
CEO: Harry Ross,
Year of spinoff: 1997
Tech developed: new therapeutics 
for oncology care.
Status: Acquired

SECURICS
City: Colorado Springs
Founder(s): Terry Boult
Year of spinoff: 2005
Tech developed: patents and software de-
signed to improve the accuracy of biometric 
software, as well as the Biotope technology 
which transforms biometric data into a secure 
token, which can then be revoked and reis-
sued in case of biometric identity theft.
Status: Active

SEEHEAR
City: Aurora
Founder(s): Howard Weinberger
CEO: Allen Schultz
Year of spinoff: 1997
Tech developed: method of diagnosing physical 
conditions in a patient by collecting and analyzing 
cyclical body sounds such as heart beat, peripheral 
vessel sounds or breath sounds.
Status: Terminated 

SENTRY  
BIOSCIENCES
City: Greenwood Village
Founder(s): Ding Xue
Year of spinoff: 2004
Tech developed: search for
compounds that regulate 
the process of programmed 
cancer cell death
(apoptosis).
Status: Active

SHAPE  
OPHTHALMICS
City: Boulder
Founder(s): Malik Ka-
hook, Naresh Mandava, 
Robin Shandas
Year of spinoff: 2012
Tech developed: Shape 
memory polymer punc-
talplug and micro shunt 
devices for ophthalmic 
applications
Status: Active

SHAPE TECH
City: Boulder
Founder(s): Malik 
Kahook et al.
Year of spinoff: 2011
Tech developed: 
Shape memory 
polymer devices for 
treating ophthalmic 
conditions
Status: Active

SIERRA NEUROPHARMA
City: Aurora
Founder(s): Raymond Bunch, Daniel 
Abrams, Karen Stevens, Thomas Anchor-
doquy
Year of spinoff: 2008
Tech developed: Drug reformulations and 
system for delivering antipsychotic drugs 
directly to the brain
Status: Terminated 

SIXONE SOLUTIONS LLC
City: Aurora
Year of spinoff: 2013
Founder(s): Drs. Ginny Orndorff, 
Heide Ford and Rui Zhao
Tech developed: Compounds 
targeting a novel transcription 
factor/ phosphatase to treat 
tumors and metastatic cancers.
Status: Active

SOLID POWER LLC
City: Boulder
Founder(s): Douglas 
Campbell and Drs. SeHee 
Lee and Conrad Stoldt
Year of spinoff: 2013
Tech developed:  
Ultra-high energy, safe and 
low-cost all solid-state 
rechargeable batteries.
Status: Active

SOMALOGIC
City: Boulder
Founder(s): Larry Gold 
et al.
Year of spinoff: 1999
Tech developed: protein-
binding reagents and 
SOMAscan proteomic 
assay technologies that 
can identify and quantify 
more than 1,100 proteins 
across approximately 
seven logs of concentra-
tion in small sample 
volumes. 
Status: Active

STABLE LASER 
SYSTEMS
City: Boulder
Founder(s): Mark Notcutt, John 
“Jan” Hall
Year of spinoff: 2009
Tech developed: frequency-
stabilized laser systems, and 
vacuum and optical hardware 
for laser stabilization systems.
Status: Acquired

SUVICA
City: Boulder
Founder(s): Dr. Tin Tin Su, Gan 
Zhang
CEO: Judy Hemberger
Year of spinoff: 2011
Tech developed: Screening and 
development of novel small mol-
ecule cancer drug candidates
Status: Active

SYBERENETY
City: Colorado Springs
Founder(s): Rory Lewis, Terry Boult
CEO: Steve Bassett
Year of spinoff: 2010
Tech developed: products and services that “change 
the game” in the addiction rehabilitation and recovery 
industry.
Status: Active

TAIGA BIOTECH
City: Aurora
Founder(s): John Cambier et al.
CEO: Yosef Refaeli
Year of spinoff: 2008
Tech developed: Stem cell based 
method for treatment of immune deficiency, cancer and leukemia
Status: Active

TALIGEN  
THERAPEUTICS
City: Aurora
Founder(s): V. Michael Holers, 
Joshua Thurman et al.
CEO: Abbie Celniker,
Year of spinoff: 2004
Tech developed: technol-
ogy based on recombinant 
fusion proteins and monoclonal 
antibodies focused on orphan 
diseases, age-related macular degeneration and severe inflam-
matory diseases. 
Status: Acquired

TECHOSHARK
City: Boulder
Founder(s): Richard Han
Year of spinoff: 2009
Tech developed: app 
that interacts with Face-
book to allow users to 
both connect with friends 
and meet and learn about 
new people in real time 
based on location. 
Status: Active

TERRASPARK  
GEOSCIENCES
City: Broomfield
Founder(s): Geoffrey A. 
Dorn
Year of spinoff: 2006
Tech developed: Insight 
Earth Structure provides new workflows and 
processes, called voxel 
processing, to image the 
boundaries of salt bodies 
and canyons in 3D seismic 
volumes.
Status: Active

TIGON ENERTEC
City: Boulder
Founder(s): Jean Koster 
et al.
Year of spinoff: 2010
Tech developed: the 
TIGON hybrid propulsion 
solution is based on a pro-
prietary gearsystem with 
two power inputs and one 
power output. 
Status: Active

TISSUE FUSION LLC
City: Colorado Springs
Founder(s): Michael 
Larson
Year of spinoff: 2013
Tech developed: Laser 
devices for wound closure 
and tissue fusion.
Status: Active

TISSUE GENETICS
City: Aurora
Founder(s): Jeffrey Holt
Year of spinoff: 2007
Tech developed: Tissue-
based protein truncation 
test for cancer diagnosis
Status: Terminated 

TOUCH OF LIFE 
(TOLTECH)
City: Aurora
Founder(s): Karl Reinig 
et al.
Year of spinoff: 1996
Tech developed: interac-
tive anatomical software
Status: 

TRASONA
City: Boulder
Founder(s): Paul Wisch-
meyer et al.
Year of spinoff: 2004
Tech developed: tech-
nologies for activation and 
manipulation of heat shock 
proteins 
Status: Terminated 

TUSAAR
City: Lafayette
Founder(s): Mark Her-
nandez
Year of spinoff: 2009
Tech developed: technol-
ogy that creates more efficient and cost-effective 
methods of purifying 
metal-laden acidic water.
Status: Active
No. of employees: 5

V-CLIP PHARMA
City: Azusa, Calif.
Founder(s): M. Karen 
Newell Rogers
Year of spinoff: 2008
Tech developed: Immune-
based therapeutics for 
treatment of viral and 
autoimmune diseases
Status: Acquired

VESCENT PHOTONICS
City: Denver
Founder(s): Michael Anderson, 
Scott Davis
Year of spinoff: 2002
Tech developed: electro-optics 
technologies, tunable lasers and 
electronics for precision laser 
control as well as liquid-crystal 
waveguides for laser beam steer-
ing in communications and laser 
ranging.
Status: Active
No. of employees: 13

VG ENERGY
City: San Marino, Calif.
Founder(s): M. Karen 
Newell-Rogers
CEO: Haig Keledjian,
Year of spinoff: 2012
Tech developed: 
“Metabolic disruption” 
technology for increasing 
the oil content of algae 
for biofuels production
Status: Active

WESTERN 
STATES 
BIOPHARMA
City: Aurora
Founder(s): Carl 
Edwards, Li Li et al.
Year of spinoff: 2010
Tech developed: Dis-
covery of TCISMs, pro-
teins that selectively 
regulate the adaptive 
immune process. 
Blocking TCISMs can 
stop the destructive 
cytokines that lead to disability in inflamma-
tory diseases.
Status: Active

WINDOM PEAK PHAR-
MA
City: Boulder
Founder(s): Michael Vasil, Rob-
ert Hodges et al.
Year of spinoff: 2005
Tech developed: novel antibiot-
ics to treat infectious diseasesn 
by identifying antimicrobial 
agents which directly affect the 
function of a pathway that may 
abolish the ability of a variety of 
bacteria to cause disease.
Status: Terminated 

WINTERS ELECTRO OPTICS
City: Longmont
Founder(s): Michael Winters
Year of spinoff: 1993
Tech developed: frequency-stabilized 
helium-neon lasers
Status: Active

XALUD THERAPEUTICS
City: San Francisco
Founder(s): Linda Watkins
Year of spinoff: 2010
Tech developed: Naturally anti-inflammatory cell-signaling proteins 
for treatment of chronic pain

XENOPUR SYSTEMS
City: Boulder
Founder(s): Mark Her-
nandez
Year of spinoff: 2004
Tech developed: Technol-
ogy to remove heavy met-
als from industrial process 
wastewater.
Status: Terminated 

XERIS PHARMA
City: Austin, TX
Founder(s): John Carpen-
ter et al.
Year of spinoff: 2012
Tech developed: ready-to-
use Glucagon rescue pen 
for diabetic seizures

UNIVERSITY OF COLORADO - BOULDER
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ADVANCED 
MICROLABS
City: Fort Collins
Founder/GM: 
Charles Henry
Year of spin-off: 

2003
Tech developed: 

Lab-on-a-chip based 
monitoring and 
detection
Status: Active
No of employees: 10

ATMET LLC
City: Boulder and Lafayette
Founder/GM: Craig Tremback, 
Robert Walko and Roni Avissar
Year of spin-off: 2001
Tech developed: Meteorologi-
cal modeling
Status: Active

AUROGEN INC
City: Fort Collins
Founder/GM: Douglas Ishii
Year of spin-off: 1992
Tech developed: Pharmaceutical 
treatments for neurodegenerative 
disorders
Status: Active
No of employees: 3

BEKEN LEARNING 
SYSTEMS
City: LaPorte
Founder/GM: Steve Benoit
Year of spin-off: 2007
Tech developed: Online 
instruction, homework and as-
sessment systems
Status: Active

BROTICA
City: Bellvue
Founder/GM: Lou Bjstad, Elisa Bernklau
Year of spin-off: 2002
Tech developed: Termite attractants 
and monitoring systems
Status: Active
No of employees: 6

CAROS CONSULTING
City: Fort Collins
Founder/GM: Jeni Cross, Pat Aloise-Young, 
Gwen Sieving
Year of spin-off: 2011
Tech developed: Consultants with expertise 
in implementing energyefficiency programs at large organizations
Status: Active
No of employees: 3

DRIVVEN 
City: San Antonio, 
Texas
Founder/GM: Matt 
Viele
Year of spin-off: 

2003
Tech developed: 

Automotive control 
and data acquisition 
solutions for re-
search and produc-
tion applications
Status: Acquired

ENVIROFIT INTL 
City: Fort Collins
Founder/GM: Bryan 
Willson
Year of spin-off: 2003
Tech developed: Clean, efficient cook-
stove technology; 
two-stroke engine ret-rofit kits; solar lighting 
technology
Status: Active
No of employees: 20

FOOD FRIENDS 
City: Fort Collins
Founder/GM: Jen-
nier Anderson, Debbie 
Vosters
Year of spin-off: 2002
Tech developed: 

Nutrition education 
programs for pre-
schoolers
Status: Active
No of employees: 2

GLIACOR THERAPEUTICS
City: Fort Collins
Founder/GM: Dr Ronald Tjalkens, Stephen 
Safe, Dorothy Colagiovanni
Year of spin-off: 2011
Tech developed: Anti-inflammatory 
therapeutics for halting the progression of 
Parkinson’s disease
Status: Active
No of employees: 3

GONEX
City: Boulder
Founder/GM: Terry Nett, 
Michael Glode
Year of spin-off: 1996
Tech developed: Compounds 
that can be administered as a 
single injection to pharmaceu-
tically sterilize any animal
Status: Active

KEEN INGREDIENTS
City: Louisville
Founder/GM: Claire Burnett, 
Laurie Scanlin
Year of spin-off: 2004
Tech developed: Quinoa 
products 
Status: Active
No of employees: 1

CYTOLOGIC
City: Boulder
Founder/GM: Paul Thompson, Mark D 
Howell, Lee Leber
Year of spin-off: 1998
Tech developed: Biomedical-based tech-
nology device for cancer treatment
Status: Active but not operational, pend-
ing resolution of certain legal issues

DIAZAMED 
City: Fort Collins
Founder/GM: Melissa Reynolds
Year of spin-off: 2012
Tech developed: Technology 
for the development of medical 
device coatings to prevent 
blood-clotting and infection
Status: Active
No of employees: 2

LUMIERE  
DIAGNOSTICS 
City: Fort Collins
Founder/GM: Lawrence 
Goodridge
Year of spin-off: 2012
Tech developed: Food and 
water-safety diagnostics 
Status: Active
No of employees: 2

NUMERICA
City: Loveland
Founder/GM: Aubrey Poore
Year of spin-off: 1996
Tech developed: Tracking 
and data-fusion solutions; 
DOD mathematical solutions
Status: Active
No of employees: 65

OPTIBRAND LTD
City: Fort Collins
Founder/GM: Dr Bruce 
Golden, Ralph Switzer, Ber-
nard Rollin
Year of spin-off: 1998
Tech developed: Patented 
technology for auto capture of 
retinal images
Status: Active
No of employees: 2

OPTIENZ SENSORS
City: Centennial
Founder/GM: Dr. Kenneth 
Reardon
Year of spin-off: 2010
Tech developed: Mea-
surement/monitoring 
capabilities for organic 
chemical concentration
Status: Active

PLURA BIOSCIENCES 
City: Lafayette
Founder/GM: 
Year of spin-off: 2010
Tech developed: Vendor of 
specialized catalysts and chemi-
cals for the manufacture of life 
science products
Status: Active
No of employees: 2

PHYTODETECTORS, INC
City: Fort Collins
Founder/GM: June Medford
Year of spin-off: 2008
Tech developed: Plant-based 
sensors for environmental 
monitoring applications or 
synthetic biology
Status: Active
No of employees: 2

PRIETO BATTERY
City: Fort Collins
Founder/GM: Amy Prieto
Year of spin-off: 2009
Tech developed: Recharge-
able lithium-ion battery 
technology
Status: Active
No of employees: 9

RIDGELINE INSTRUMENTS
City: Broomfield
Founder/GM: Francesc Junyent
Year of spin-off: 2011
Tech developed: Design, construc-
tion, programming, and maintenance 
of custom-radar instrumentation
Status: Active

SEAFORTH
City: Fort Collins
Founder/GM: Azer P 
Yalin
Year of spin-off: 2011
Tech developed: High-energy fiber-optic laser 
delivery solutions for 
engine and industrial 
applications
Status: Active
No of employees: 1

SOLIX BIOFUELS
City: Fort Collins
Founder/GM: Bryan Willson
Year of spin-off: 2006
Tech developed: Algae-based 
biofuels production
Status: Active
No of employees: 20

SURGIREAL
City: Fort Collins
Founder/GM: Dean Hendrick-
son, Fausto Bellezzo
Year of spin-off: 2012
Tech developed: Simulators 
that offer “life-like” surgical 
training technology 
Status: Active
No of employees: 2

THIN AIR NITROGEN 
SOLUTIONS
City: Fort Collins
Founder/GM: Michael Massey, 
Jessica Davis, Jessica Gwyn 
Davis
Year of spin-off: 2008
Tech developed: Bacteria-
based nitrogen extraction from 
plant fertilizer
Status: Active
No of employees: 3

VETDC
City: Fort Collins
Founder/GM: Steven Roy
Year of spin-off: 2009
Tech developed: Animal 
health/veterinary products
Status: Active
No of employees: 5

XUV INC 
City: Fort Collins
Founder/GM: Carmen Me-
noni, Jorge Rocca
Year of spin-off: 2010
Tech developed: Soft lasers: 
Compact extreme ultra-violet 
laser sources
Status: Active
No of employees: 3
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AIG INSTRUMENTS
City: Littleton
Founders: Devin Karns, 
Jonathan Meuser, Matthew 
Posewitz, 
Edward Dempsey
Year of spinoff: 2010
Tech developed: instru-
ments for the measurement 
of various elements and 
compounds in an accurate 
and non-obtrusive manner 
during the production of 
biofuels.
Status: Active

FORO ENERGY
City: Lakewood
Founder(s): Ramona 
Graves
CEO: Joel Moxley
Year of spinoff: 2008
Tech developed: high-
power lasers for drilling 
in the oil, natural gas, 
geothermal, and mining 
industries.
Status: Active

FRACOPTIMAL
City: Louisville
Founder(s): Will Flecken-
stein
CEO: Todd Flaska
Year of spinoff: 2011
Tech developed: Bringing to 
market a device to optimize 
fracking operation in oil wells 
by not constraining the width 
of the tube and allowing 
several more fracking sites 
per well.
Status: Active
No. of employees: 3

INNOVATIVE LASER 
SOLUTIONS
City: Denver
Founder(s): Jeff Squier
CEO: Naresh Mandava
Year of spinoff: 2011
Tech developed: new laser 
technology to allow a greater 
accuracy and area ablated in 
laser eye surgery.
Status: Active

METAFLUIDICS
City: 
Founder(s): David Marr;
John Oakey
Year of spinoff: 2002
Tech developed: diagnostic lab 
on a chip using novel optical trapping, fluorescence detection and fluid control technology.  
Status: Inactive

MICROPHAGE
City: Longmont
Founder(s): Kent Voorhees
CEO: Don Mooney
Year of spinoff: 2002
Tech developed: easy-to-use, 
rapid diagnostics that provide 
the information on bacterial 
infections.
Status: Inactive

NANOTHREAD
City: Arvada
Founder(s): Mark Lusk
Year of spinoff: 2008
Tech developed: highly purified single-walled and 
multi-walled carbon nanotubes 
by a unique process that will 
yield  any length desired and, 
potentially, with control of 
chiralty and therefore electrical 
and physical properties and 
without the need for extensive purification.  
Status: Inactive

OPTITECH
City: Golden
Founder(s): Kadri Dagdelen;
CEO: Kadri Dagdelen
Year of spinoff: 2005
Tech developed: Computer 
modeling of undergroud oil 
reservoirs
Status: Active

TCP BIOMEDICAL
City: Golden
Founders: Reed Ayers
CEO: Inga Tamayo
Year of spinoff: 2012
Tech developed: Bone replace-
ment material made using a 
proprietary reaction and uses 
no bovine material.  
Status: Active

THERAGNOS
City: Golden
Founder(s): Stephen Boyes
CEO: Stephen Boyes
Year of spinoff: 2008
Tech developed: Develops 
theragnostic (diagnostic and 
therapeutic) nanodevices which 
have a number of applications in the emerging medical field of 
theragnostics.
Status: Active

COLORADO SCHOOL OF MINES
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THE BLUE SKY GROUP
City: Laramie
Founder/CEO: John Pope
Year of spin-off: 1999
Tech developed: Fuel cells, 
natural-gas technologies.
Status: Active. 
No. of  employees: 50

BRIGHT AGROTECH LLC
City: Laramie
Founder/CEO: Nate Storey
Year of spin-off: 2010
Tech developed: Hydroponic 
and aquaponic agriculture sys-
tems specializing in high yield, 
space-saving designs.
Status: Active
No. of employees: 4

DELTANU
City: Laramie
Founder/GM: Keith 
Carron, Bob Corcoran, 
Eugene Watson/Ed Mur-
rer, general manager
Year of spin-off: 2000 
Tech developed: 

Portable and bench-top 
spectrometers, power-
ful, modular Raman 
microscopy systems, and 
advanced, high sensitiv-
ity, low-light imaging 
cameras.
Status: Subsidiary of 
Intevac Inc. of Santa 
Clara, Calif.
No. of employees: 17

ENWYO 
City: Laramie 
Founder/CEO: Michael Uryno-
wicz
Year of spin-off: 2012
Tech developed: Technologies 
to rejuvenate coal-bed methane 
wells.
Status: Active
No. of employees: 3

FIREHOLE COMPOSITES
City: Laramie
Founder/CEO: Jerad Stack
Year of spin-off: 2000
Tech developed: Commercial compos-
ites, analysis expertise and software
Status: Active
No. of employees: 17

GLYCOBAC LLC
City: Laramie 
Founder/CEO: Don Jarvis
Year of spin-off: 2011
Tech developed: Custom glyco-engineered 
insect cells for the production of biotherapeutics such as cancer-fighting antibodies.
Status: Active
No. of  employees: 1.

SOFTRAY INC. 
City: Laramie
Founder/CEO: Paul 
Johnson
Year of spin-off: 2002
Tech developed: A 
system for rapid detection 
of pathogenic bacteria and 
fungi in blood and blood 
products.
Status: Active
No. of employees: 2
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CENTERS FOR DISEASE CONTROL AND 

PREVENTION LAB (CDC/DVBD)

3150 Rampart Road 

Fort Collins, CO 80521

800-232-4636/770-488-4760

www.cdc.gov/ncezid/dvbd/index.html 

About: Collaborating to create the expertise, 

information, and tools that people and communities 

need to protect their health through health promotion, 

prevention of disease, injury and disability, and 

preparedness for new health threats.

Person in charge: Lyle Petersen, director of Division of 

Vector-Borne Diseases

Year founded: 1940

COOPERATIVE INSTITUTE FOR RESEARCH 

IN ENVIRONMENTAL SCIENCES (CIRES)

CIRES Building, Room 318

Boulder, CO 80309

303-492-1143/303-492-1149

http://cires.colorado.edu

About: Identifies and pursues innovative research in 

earth system science and fosters public awareness of 

these processes.

Person in charge: Waleed Abdalati, director

Year founded: 1967

COOPERATIVE INSTITUTE FOR RESEARCH 

IN THE ATMOSPHERE (CIRA)

Colorado State University

Fort Collins, CO 80523

970-491-8448/970-491-8241

www.cira.colostate.edu

About: A cooperative institute that is also a research 

department within CSU’s College of Engineering. Its 

vision is to conduct interdisciplinary research in the 

atmospheric sciences.

Person in charge: Christopher Kummerow, director

Year founded: 1983

CU JOINT INSTITUTE FOR LABORATORY 

ASTROPHYSICS (JILA)

CU Campus Box 440

Boulder, CO 80309-0440

303-492-7789/303-492-5235

jila.colorado.edu

About: Basic research and development in five 

areas: atomic molecular experimental physics, atomic 

and molecular theory, precision and gravitational 

measurement and astrophysics.

Person in charge: Murray Holland, director 

Year founded: 1962

LABORATORY FOR ATMOSPHERIC AND 

SPACE PHYSICS (LASP)

1234 Innovation Drive

Boulder, CO 80303-7814

303-492-6412/303-492-6444

lasp.colorado.edu

About: Planetary, atmospheric and space sciences 

research; engineering division designs and builds space 

flight hardware; mission operations division operates 

spacecrafts.

Person in charge: Daniel Baker, director

Year founded: 1948

NATIONAL CENTER FOR ATMOSPHERIC 

RESEARCH (NCAR)

1850 Table Mesa Drive

Boulder, CO 80305

303-497-1000/303-497-8610

ncar.ucar.edu

About: Scientific research laboratory. Mission is to 

understand the behavior of the atmosphere and related 

systems. Visitor center, exhibits and tours are located at 

the Mesa Lab facility.

Person in charge: James W. Hurrell, director

Year founded: 1960

NATIONAL CENTER FOR GENETIC 

RESOURCES PRESERVATION (NCGRP)

1111 S. Mason St. 

Fort Collins, CO 80521

970-495-3200/970-221-1427

www.ars.usda.gov/main/site_main.

htm?modecode=54-02-05-00

About: Acquires, evaluates, preserves and provides 

a national collection of genetic resources to secure 

the biological diversity that underpins a sustainable 

U.S. agricultural economy through diligent stewardship, 

research and communication.

Person in charge: David Dierig, research leader

Year founded: 1953

NATIONAL ECOLOGICAL OBSERVATORY 

NETWORK (NEON)

1685 38th St., Suite 100

Boulder, CO 80301 

720-746-4844/720-746-4870

www.neoninc.org

About: Manages large-scale ecological observing 

systems and experiments on behalf of the scientific 

community. 

Person in charge: Russ Lea, CEO

Year founded: 2007

NATIONAL INSTITUTE OF STANDARDS AND 

TECHNOLOGY (NIST)

325 Broadway

Boulder, CO 80305-3337

303-497-3000/303-497-6235

www.nist.gov

About: Research and services relating to time and 

frequency; produces standards, technology and 

measurements for the United States.

Person in charge: Michael Kelley, acting Boulder labs 

director

Year founded: 1901

NATIONAL OCEANIC & ATMOSPHERIC 

ADMINISTRATION (NOAA) 

325 Broadway

Boulder, CO 80305

303-497-6000/303-497-6951

www.boulder.noaa.gov

About: Research, services and technology 

development related to oceans, atmosphere and 

geophysical environments.

Person in charge: Jerry Janssen, executive director

Year founded: 1954

NATIONAL RENEWABLE ENERGY 

LABORATORY (NREL)

15013 Denver West Parkway

Golden, CO 80401

303-275-3000

www.nrel.gov

About: Centers for science and technology support 

the research and development efforts of the U.S. 

Department of Energy.

Person in charge: Dan Arvizu, director

Year founded: 1977

NATIONAL SNOW AND ICE DATA CENTER 

(NSIDC)

1540 30th St.

Boulder, CO 80303

303-492-8028/303-492-2468

www.nsidc.org

About: The National Snow and Ice Data Center studies 

the world’s frozen realms, or cryosphere. Specializes 

in snow, ice, glaciers, frozen ground, and climate. Also 

manage and distribute scientific data on the cryosphere, 

and support other researchers who use the data. 

Shares data and knowledge with the public. NSIDC is 

part of the University of Colorado’s Cooperative Institute 

for Research in Environmental Sciences.

Person in charge: Mark Serreze, director, senior 

research scientist

Year founded: 1976

NATURAL RESOURCES RESEARCH CENTER

2150 Centre Ave., Building C

Fort Collins, CO 80526

970-226-9100/970-226-9230

http://www.fort.usgs.gov/about/nrrc.asp

About: Provides scientific data and technical assistance 

to Department of the Interior bureaus and other natural 

resource agencies.

Person in charge: David Hamilton, director

Year founded: 2005

NCAR-WYOMING SUPERCOMPUTING 

CENTER (NWSC)

8120 Veta Drive

Cheyenne, WY 82009

307-996-4321

nwsc.ucar.edu

About: The NCAR-Wyoming Supercomputing Center 

(NWSC) provides advanced computing services to 

scientists studying a broad range of disciplines, including 

weather, climate, oceanography, air pollution, space 

weather, computational science, energy production, and 

carbon sequestration. It also houses a landmark data 

storage and archival facility that will hold, among other 

scientific data, unique historical climate records.

Year founded: 2012

NOAA EARTH SYSTEM RESEARCH 

LABORATORY (ESRL)

325 Broadway 

Boulder, CO 80305-3328 

303-497-6643

www.esrl.noaa.gov

About: Scientists study atmospheric and other 

processes that affect air quality, weather, and climate. By 

better understanding the dynamic Earth system, we can 

better understand what drives this afternoon’s haze, next 

month’s hurricanes, and next century’s climate.

Person in charge: Alexander MacDonald, director

Year founded: 2005

NOAA NATIONAL GEOPHYSICAL DATA 

CENTER (NGDC)

325 Broadway

Boulder, CO 80305

303-497-6826/303-497-6513

www.ngdc.noaa.gov

About: Provides stewardship, products and services 

for geophysical data describing the solid earth, marine, 

and solar-terrestrial environment, as well as earth 

observations from space. 

Person in charge: Eric A. Kihn, acting director

NOAA NATIONAL WEATHER SERVICES - 

WEATHER FORECAST OFFICES (WFO)

325 Broadway

Boulder, CO 80305

303-494-3210

www.crh.noaa.gov/bou

About: Provides weather, water and climate data, 

forecasts and warnings for the protection of life and 

property and enhancement of the national economy.

Person in charge: Nezette Rydell, meteorologist in 

charge

NOAA SPACE WEATHER PREDICTION 

CENTER (SWPC)

325 Broadway

Boulder, CO 80305

303-497-6000

www.swpc.noaa.gov

About: The nation’s official source of space weather 

alerts, watches and warnings. SWPC provides 

real-time monitoring and forecasting of solar and 

geophysical events which impact satellites, power 

grids, communications, navigation, and many other 

technological systems. SWPC also explores and 

evaluates new models and products and transitions 

them into operations. SWPC is also the primary warning 

center for the International Space Environment Service 

and works with many national and international partners 

with whom data, products, and services are shared.

Person in charge: Brent Gordon, acting director

http://www.cdc.gov/ncezid/dvbd/index.html
http://cires.colorado.edu
http://www.cira.colostate.edu
http://www.ars.usda.gov/main/site_main.htm?modecode=54-02-05-00
http://www.ars.usda.gov/main/site_main.htm?modecode=54-02-05-00
http://www.neoninc.org
http://www.nist.gov
http://www.boulder.noaa.gov
http://www.nrel.gov
http://www.nsidc.org
http://www.fort.usgs.gov/about/nrrc.asp
http://www.esrl.noaa.gov
http://www.ngdc.noaa.gov
http://www.crh.noaa.gov/bou
http://www.swpc.noaa.gov
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NTIA INSTITUTE FOR 

TELECOMMUNICATION SCIENCES

325 Broadway

Boulder, CO 80305

303-497-5216/303-497-5993

www.its.bldrdoc.gov

About: Promotes advanced telecommunications 

and information infrastructure development in the 

U.S., enhancement of domestic competitiveness, 

improvement of foreign trade opportunities for U.S. 

telecommunicat

Person in charge: Alan W. Vincent, associate 

administrator and director

Year founded: 1943

RENEWABLE AND SUSTAINABLE ENERGY 

INSTITUTE (RASEI)

2445 Kittredge Loop Drive, Fleming Building Suite 208

Boulder, CO 80309

303-492-0284/303-492-3200

rasei.colorado.edu

About: A joint institute between the University of 

Colorado Boulder and the National Renewable Energy 

Laboratory (NREL).

Person in charge: Ryan Gill, associate director for 

research

Year founded: 2006

U.S. DEPARTMENT OF THE INTERIOR, 

BUREAU OF RECLAMATION

Sixth Ave. and Kipling St., Building 67

Lakewood, CO 80025

303-445-2720 /303-445-6379 

www.usbr.gov/pmts/tech_services

About: Engineering, science, research and support 

center for projects related to water resources. 

Person in charge: Lowell Pimley, director

Year founded: 1902

U.S. DEPARTMENT OF TRANSPORTATION, 

FRA-TRANSPORTATION TECHNOLOGY 

CENTER

55500 DOT Road

Pueblo, CO 81001

719-584-0750/719-584-0711

www.aar.com/index.php

About: Transportation research and testing 

organization, providing emerging technology solutions 

for the railway industry throughout North America and 

the world.

Person in charge: Lisa Stabler, president

Year founded: 1967

U.S. GEOLOGICAL SURVEY (USGS)

Denver Federal Center, Building 810

Denver, CO 80025

303-236-5900 

www.usgs.gov

About: A science organization that provides 

impartial information on the health of ecosystems and 

environment, the natural hazards that threaten people, 

etc.

Person in charge: Randall Updike, regional director

Year founded: 1879

UNAVCO

6350 Nautilus Drive

Boulder, CO 80301

303-381-7500/303-381-7501

www.unavco.org

About: Facilitate geoscience research and education 

using geodesy. Help with mitigation of hazards and 

managing natural resources.

Person in charge: M. Meghan Miller, president

Year founded: 1984

UNIVERSITY CORPORATION FOR 

ATMOSPHERIC RESEARCH (UCAR)

1850 Table Mesa Drive

Boulder, CO 80305

303-497-1000/303-497-1172

www.ucar.edu

About: Research and development related to 

atmospheric sciences, provides advanced research 

facilities for the science community, technology transfer.

Person in charge: Thomas J. Bogdan, president

Year founded: 1960

US AIR FORCE ACADEMY RESEARCH 

CENTERS AND INSTITUTES (USAFA)

2354 Fairchild Drive, Suite 4K25

USAF Academy, CO 80840-6200

719-333-7731/719-333-4094

www.usafa.af.mil

About: The Academy’s research mission is to plan 

and execute research programs in Air Force-relevant 

technology. This includes basic and applied research 

in aeronautics, biomimetic sensors, nanosatellites, 

rocket propulsion and space physics, lasers and optics, 

hydrogen fuel cells and ionic liquids, aging aircraft 

structures and materials, modeling and simulation, 

human effectiveness, molecular biology, unmanned 

aerial vehicles, information technology applications, 

and robotics.

Person in charge: Col. Robert Kraus, chief scientist

Year founded: 1954

US DEPARTMENT OF THE INTERIOR, 

NORTH CENTRAL CLIMATE SCIENCE 

CENTER

Colorado State University

Fort Collins, CO 80523

303-968-8986

www.doi.gov/csc/northcentral/index.cfm

About: The North Central Climate Science Center 

was created to provide scientific information, tools and 

techniques that managers and other parties interested 

in land, water, wildlife and cultural resources can use to 

anticipate, monitor and adapt to climate change. 

Person in charge: Jeff Morisette, director

Year founded: 2012

USDA AGRICULTURAL SYSTEMS 

RESEARCH UNIT (ASRU)

2150 Centre Ave., Building D, Suite 200

Fort Collins, CO 80526

970-492-7300/970-492-7310

www.ars.usda.gov

About: ASRU exists to provide leadership in systems 

research for developing sustainable and adaptive 

integrated agricultural systems. 

Person in charge: Laurence Chandler, area director

Year founded: 1985

USDA CENTRAL GREAT PLAINS 

RESEARCH STATION

40335 County Road GG

Akron, CO 80720

970-345-2259/970-345-2088

www.ars.usda.gov

About: Enhances the economic and environmental 

well-being of agriculture by development of integrated 

cropping systems and technologies for maximum 

utilization of soil and water resources. Emphasis is on 

efficient use of plant nutrients, pesticides and water and 

soil conservation/preservation. 

Person in charge: Merle F. Vigil, research leader, soil 

scientist

Year founded: 1907

USDA FOREST SERVICE, ROCKY 

MOUNTAIN RESEARCH STATION

240 W. Prospect Road

Fort Collins, CO 80526

970-498-1100/970-498-1010

www.fs.fed.us/rmrs

About: Administers and conducts research on 

experimental forests, ranges and watersheds while 

maintaining long-term databases for these areas. 

Oversees activities on more than 260 research natural 

areas and lead ecosystem management and research 

partnership projects in Arizona, Montana, New Mexico 

and Nevada. 

Person in charge: George S. “Sam” Foster, station 

director

Year founded: 1909

USDA NATIONAL WILDLIFE RESEARCH 

CENTER

4101 LaPorte Ave.

Fort Collins, CO 80521

970-266-6000/970-266-6010

www.aphis.usda.gov/wildlife_damage/nwrc/

About: Scientists develop new tools and technologies 

for use in wildlife damage management related to 

agriculture, natural resources, and human health and 

safety.

Person in charge: Larry Clark, director

Year founded: 1886

USDA RANGELAND RESOURCES 

RESEARCH UNIT

8408 Hildreth Road

Cheyenne, WY 82001

307-772-2433

www.ars.usda.gov

About: The research mission of the Rangeland 

Resources Research Unit is to learn how plants, 

animals, soil, water, air, weather and management 

interact on grazinglands. This knowledge will be used 

to develop sustainable and profitable management 

systems to produce desirable goods and values on 

grazinglands. 

Person in charge: Justin D. Derner, research leader

USDA-ARS CROPS RESEARCH 

LABORATORY

1701 Centre Ave., Sugarbeet Research Unit

Fort Collins, CO 80526

970-492-7149/970-492-7160

www.ars.usda.gov

About: Uses distinctive site environmental and 

disease-free characteristics and specifically developed 

team expertise to develop new biotechnologies, 

discover new information and techniques to identify and 

produce genotypes exhibiting superior disease and 

stress tolerance and agronomic qualities and provide 

new knowledge that improves production efficiency 

and biochemical processing characteristics.

Person in charge: Dr. Leonard Panella, supervisory 

research geneticist 

Year founded: 1969

USGS CENTRAL ENERGY RESOURCES 

SCIENCE CENTER

Denver Federal Center, MS 939

Denver, CO 80225

303-236-5900/303-236-5888

energy.usgs.gov

About: Conducts research and assessments on the 

location, quantity, and quality of mineral and energy 

resources, including the economic and environmental 

effects of resource extraction and use; and conducts 

research on the environmental impacts of human 

activities that introduce chemical and pathogenic 

contaminants into the environment and threaten 

human, animal (fish and wildlife), and ecological health.

Person in charge: Charles Blome, director

http://www.its.bldrdoc.gov
http://www.usbr.gov/pmts/tech_services
http://www.aar.com/index.php
http://www.usgs.gov
http://www.unavco.org
http://www.ucar.edu
http://www.usafa.af.mil
http://www.doi.gov/csc/northcentral/index.cfm
http://www.ars.usda.gov
http://www.ars.usda.gov
http://www.fs.fed.us/rmrs
http://www.aphis.usda.gov/wildlife_damage/nwrc/
http://www.ars.usda.gov
http://www.ars.usda.gov
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USGS COLORADO WATER SCIENCE 

CENTER

Denver Federal Center, MS-415, Building 53

Denver, CO 80225

303-236-6901/303-236-4912

co.water.usgs.gov

About: Operates more than 200 data-collection 

sites in Colorado for acquiring information on surface-

water, groundwater, water-quality and precipitation. 

Many of the sites are equipped with satellite telemetry, 

which provides real-time data via GOES satellites and 

downlinks that enable the posting of data to the Web for 

public dissemination.

Person in charge: James E. Kircher, director

USGS FORT COLLINS BIOLOGICAL 

SCIENCE CENTER

2150 Centre Ave., Building C

Fort Collins, CO 80526

970-226-9100/970-226-9230

www.fort.usgs.gov/default.asp

About: Faced with the complexities and growing 

urgency of natural resource issues, land and resource 

managers need information that is accurate, current 

and usable. The U.S. Geological Survey Fort Collins 

Science Center fulfills this need by providing sound 

scientific data and technical assistance to Department 

of the Interior bureaus and other natural resource 

agencies. 

Person in charge: David Hamilton, director

Year founded: 1996

USGS GEOLOGIC HAZARDS SCIENCE 

CENTER

1711 Illinois St.

Golden, CO 80401

303-273-8500/303-273-8600

geohazards.usgs.gov

About: The USGS works with many partners to 

monitor, assess and conduct targeted research on a 

wide range of natural hazards so that policymakers 

and the public have the understanding they need to 

enhance preparedness, response and resilience.

Person in charge: Jill McCarthy, chief scientist

USGS GEOSCIENCES AND 

ENVIRONMENTAL CHANGE SCIENCE 

CENTER

Denver Federal Center, Building 25

Denver, CO 80225

303-236-5345

esp.cr.usgs.gov

About: The center uses integrated studies of geology, 

biology, hydrology and spatial analysis to understand 

the earth’s past and present changes.

Person in charge: Buddy Schweig, director

USGS MINERAL RESOURCES SCIENCE 

CENTER

Denver Federal Center, Building 20

Denver, CO 80225

303-236-1800/303-236-1811

minerals.cr.usgs.gov/index.html

About: Conduct research toward basic understanding 

of metallic and nonmetallic nonfuel mineral deposits 

and their geologic environments and processes of 

formation; apply this knowledge to assessments of 

the nation’s nonfuel mineral endowment; determine 

the potential environmental consequences of mineral 

resource development. 

Person in charge: Ian Ridley, director

Year founded: 1999

USGS WATER QUALITY TESTING 

LABORATORY

Denver Federal Center, Building 95

Denver, CO 80225

303-236-2000

nwql.usgs.gov

About: Collects and disseminates reliable, impartial 

and timely information that is needed to understand the 

nation’s water resources.

Person in charge: Randy Updike, regional director
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We invite you to learn more about our research, scholarship 

and other creative works at www.unco.edu/research.


