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other trending ideas:

• securing a direct flight from raleigh-durham international  

 Airport to the West Coast to connect entrepreneurs and  

 venture capitalists.

• Getting high net worth triangle residents involved in   

 startup investment.

• Creating an online map of the area’s entrepreneurial   

 support services and innovation resources.

• holding monthly innovation Meetups to bring stakeholders  

 together.

• Creating a culture that encourages entrepreneurs and   

 investors to take risks.

Participants highlighted raleigh’s assets. time and time 

again, they said our competitive advantage is our three 

research universities — nC state, Carolina, and duke. 

We couldn’t agree more! 

As a land grant university, nC state has an important 

mission: to support research; translate research into 

products and services that benefit the public; and support 

entrepreneurs and aid in job creation. to that end, 

nC state’s office of research, innovation and economic 

development will continue to provide leadership on the 

area’s innovation initiatives.

After all, what happens in raleigh is important to the 

university and vice versa. We need a place off campus so 

that our student entrepreneurs and nC state startups don’t 

need to leave the area to grow their enterprises. We also 

need a great and dynamic city — and region — to attract 

top students and exceptional faculty.

nC state, working with our partners, will help ensure that 

the raleigh innovation summit is only the beginning of the 

conversation on innovation and entrepreneurship. We can’t 

wait for the next steps! stayed tuned at innovation.ncsu.edu. 

And in the meantime, we hope you enjoy reading about our 

exciting researchers and innovators — and their accolades 

— in this issue of Results.

terri l. loMAX, ViCe ChAnCellor

oFFiCe oF reseArCh, innoVAtion And 

eConoMiC deVeloPMent

the conversation about a raleigh innovation summit started 

last summer when a series of ideas were floated on launching 

entrepreneurial centers in downtown raleigh. one group 

pitched a fashion incubator, another a music entrepreneurship 

center, still another a technology hub.

nC state was part of the conversation but it was clear that no 

single entity was providing leadership. We suggested hosting 

a summit to give the community an opportunity to envision a 

unified innovation strategy for raleigh/Wake County.

Along with the City of raleigh, the downtown raleigh 

Alliance, raleigh economic development and Wake County 

economic development, nC state hosted this inaugural 

event at the raleigh Convention Center on January 18. 

More than 175 people attended, representing government, 

area universities, non-profits, venture capital firms, and 

entrepreneurs. it was an amazing group — some in suits, 

others in jeans and sneakers — all working with amazing 

energy on a common goal.

At the summit, we focused on four areas of interest:

• Creating an innovation Center. 

• Branding raleigh as an innovation City.

• Creating public/private/university partnerships.

• Attracting more seed and venture funding to the region.

Clearly, participants want to move forward on an innovation 

center in downtown raleigh. they envision a dramatic space 

with pull-up windows, moveable walls, great lighting. one 

participant said, “it has to be an experience.”

ABoVe: In November, Vice Chancellor 

Terri L. Lomax and Raleigh city leaders 

announced plans for the Raleigh 

Innovation Summit. 

#innovaterAl: 
the start of something Big
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Textile
“the future is in nonwovens,” he predicted.

on Centennial Campus, north Carolina state university’s 

pioneering research park bordering tranquil lake raleigh, 

researchers in the College of textiles came to the same 

conclusion in the 1990s. With the leadership of faculty 

including dr. Behnam Pourdeyhimi, associate dean for 

industry research and extension, the university created a 

research center dedicated to advancing the field. American 

truetzschler was quick to join nC state and other textile 

firms in the public-private partnership.

nC state’s nonwovens institute is now a model program, 

proving that academic and industry leaders — even 

competitors — can work together to foster business 

innovation and improve the economic climate. 

twice a year, leaders of more than 60 member companies 

meet at the institute to decide how to allocate more than 

$2 million to underwrite as many as 30 research projects. 

this research — much of it carried on at nC state — 

leads to new processes and innovative fabrics, and help 

drive economic development throughout the state.

When American truetzschler opened its doors 

in Charlotte in 1969, the company was positioned, 

strategically and geographically, to take advantage of 

north Carolina’s thriving textile industry. By all accounts 

north Carolina was a textile powerhouse, home to nearly 

2,000 firms employing 300,000 workers — more than any 

other state.

As the north American branch of trützschler 

Gmbh, a German firm built on a century 

of innovation, American truetzschler held 

a prime place in the industry. For textile 

companies to succeed, they needed 

faster, better and more technologically 

advanced equipment. And that’s exactly 

what American truetzschler had to offer. 

At its impressive manufacturing plant, the 

company designed and built the machines 

for opening, blending, cleaning and carding 

cotton and man-made fibers for the spinning 

and nonwovens industries.

“When we started manufacturing in 

Charlotte, it was not the most favorable 

time to bring an equipment manufacturing company to the 

u.s.,” says detlef Jaekel, the company’s vice president. 

“But we needed to be close to our customers.”

it proved to be a wise decision, although the industry itself 

was headed for difficult times. As American truetzschler 

steadily grew, the business landscape was rapidly —  

and dramatically — changing. Between 1998 and 2003 

the north Carolina textile industry lost nearly 65,000 

jobs as dozens of mills closed down in the face of global 

competition and industry consolidation.

Jaekel realized that a small but technologically advanced 

section of the market called nonwovens offered an 

amazing opportunity.

leading a textile revival 
Science and industry  join  forces to  fuel  job growth

nC state’s nonwovens 

institute proves that even 

competitors can work 

together to foster innovation 

and improve the economy.
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this research has helped companies like American 

truetzschler remain in the forefront of the industry, even in a 

tough economy. 

“nC state is one of the very few organizations in the world 

that has focused on this segment of the industry,” says 

Pourdeyhimi. “We have become a global resource and 

innovations partner for the industry.”

that’s a crucial role to play in a complex industry that 

depends on technology to remain competitive.

nonwoven fabrics — used in products like baby wipes 

and coffee filters — are created by combining fibers, pulp, 

particles, films and chemicals. Manufacturing processes 

vary by the type of fabric but typically involve the use of 

heat, water or chemicals to bind the fibers together. some 

nonwoven products, like diapers, are disposable while 

others, like air filters and carpet backing, are more durable. 

Common nonwoven products include surgical gowns, air 

filters, upholstery padding, facemasks, insulation, feminine 

hygiene products, tea bags and disposable clothing.

“the industry is driven by innovation and intellectual 

property,” says Pourdeyhimi. “But the high cost of research 

and development really puts a strain on companies, 

especially smaller firms.”

that’s where the nonwovens institute helps. For annual 

dues of between $5,000 and $50,000 (depending on the 

size of the company), members get access to the results 

of the research and an option to license technologies 

developed by the institute. 

in addition, companies can work on specific developments 

with the faculty, staff and researchers at the institute’s 

state-of-the-art facility — the nonwovens Cooperative 

research Center. the university’s experts offer a range 

of services, from full-blown research projects to product 

development, process analysis and employee training. 

the expansive center operates a polymer laboratory, an 

imaging laboratory, an analytical laboratory and two 

pilot facilities for the manufacture of various forms of 

nonwovens. 

c o n t i n u e d  o n  p a g e  5

ABoVe: Workers at American Truetzschler 

in Charlotte build some of the industry’s 

most advanced equipment. 

oPPosite PAGe: Researchers at 

NC State’s Nonwoven’s Institute develop 

innovations that help the industry compete 

globally.
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eConoMiC iMPACt: 
new nonwovens jobs, 

investment dollars (in millions) 

and company home countries, 

across north Carolina since 2003. 

numbers reflect state totals. 

note range of international companies.   

the impact of nC state’s 

work in nonwovens has been 

dramatic. north Carolina has 

attracted nearly $700 million 

in investment dollars 

from nonwovens companies 

in the past 10 years.

1.  AFG Wipes: $30M, 200 jobs, israel

2.  Avgol America: $87M, 107 jobs, israel

3.  Carolina nonwovens: $10M, 20 jobs, usA

4.  Colbond: $7M, 46 jobs, usA

5.  dsM dyneema: $50M, 60 jobs, netherlands

6.  dalco nonwovens: $16M, 219 jobs, usA

7.  dupont: $55M, 66 jobs, usA

8.  FMs enterprise: $4.1M, 25 jobs, israel

9.  Freudenberg nonwovens: $6M, 5 jobs, Germany

10. hanes Geo Components: $4M, 212 jobs, usA
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11. hof textiles: $5.9M, 21 jobs, Germany

12. Jacob holm: $40M, 70 jobs, switzerland

13. Kimberly Clark: $40M, usA

14. livedo: $45M, 100 jobs, Japan

15. Marves industries: $1.8M, 66 jobs, Mexico

16. PGi: $56.6M, 53 jobs, usA

17. Providencia usA: $175M, 84 jobs, Brazil

18. shalag industries: $17M, 42 jobs, israel

19. spuntech industries: $30M, 65 jobs, israel

20. Vescom America: $9M, 75 jobs, usA

BuSINeSS DATA: N.C. Department of Commerce; MAP: © 2011 Google
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But the institute’s most valuable assets, says Pourdeyhimi, 

are its graduates. About a dozen students a year complete 

graduate degrees in fiber and polymer science, chemical 

and biomolecular engineering and related disciplines 

offered by nC state. demand for skilled workers is so high 

that most are hired by major nonwovens firms before they 

graduate.

“the content of our course materials comes right out of the 

research center,” Pourdeyhimi explains. “Consistent with the 

mission of a research extensive university, the knowledge 

we create becomes the basis for our education — and the 

engine for the creation of the next generation of products.”

the impact of nC state’s work in nonwovens has been 

dramatic. north Carolina has attracted nearly $700 million 

in investment dollars from nonwovens companies in the 

past 10 years. industry powerhouse PGi opted to launch 

a $40 million expansion of its plant in Mooresville, n.C., 

noting that cutting-edge research has helped place the 

state at the center of the intellectual knowledge base for 

the entire nonwovens industry.

“the nonwovens institute has become a model for industry 

and academic cooperation,” says Bob dale, PGi senior vice 

president of research and development. “the institute 

has developed world-class pilot facilities that enhance 

both academic and industry research into nonwovens 

technology. having these resources in north Carolina 

enhances the attractiveness of the state as a site for new 

and expanded operations.” 

the prospects for further growth are bright. Pourdeyhimi 

predicts the filtrations market, for products such as air and 

water filters, will be a $100 billion business by 2020. nC 

state wants north Carolina to tap the lion’s share of that 

potential. 

“the amount of energy we generate is just phenomenal,” 

Pourdeyhimi says of the institute. “this little group at 

nC state has made a significant impact on this industry.”

that’s not lost on state and local leaders. Ken Atkins, 

executive director of Wake County economic development, 

marvels at the potential of the filtrations market.

“As you look at industry clusters, we have two that will 

be impacted: advanced medical technology and the clean 

or green technology sector,” he says. “this is very big 

business.”

For his part, American truetzschler’s Jaekel remains a 

strong advocate for the program. he recently attended 

an event at the nonwovens institute to celebrate the 

installation of new state-of-the-art web formation 

and bonding equipment on site. the equipment brand? 

trützschler, of course.

ABoVe: “The future is nonwovens,” says 

Detlef Jaekel, vice president of American 

Truetzschler. 

leFt: Dr. Behnam Pourdeyhimi, director of 

the Nonwovens Institute, examines a piece 

of fabric.

oPPosite PAGe: An employee installs a 

suction trough on a machine at American 

Truetzschler.

“Consistent with the mission of a 

research extensive university, the 

knowledge we create becomes 

the basis for our education — 

and the engine for the creation of 

the next generation of products.”
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White house honors BAliGA

Founding director of nC state’s Power semiconductor 

research Center, Baliga is now in the ranks of Microsoft’s 

Bill Gates and Apple Computer founders steve Jobs and 

steve Wozniak. All are recipients of the nation’s highest 

honor for technological achievement.

“it is a great honor to be recognized by the nation for my 

work over the last 35 years,” says Baliga, who grew up in a 

small village in india and came to the united states in 1969 

for graduate studies. 

the united Kingdom group Carbon Footprint 
estimates that the average American has a footprint 
of 44,000 pounds of carbon dioxide per year. At that 
rate, Baliga’s negative carbon footprint offsets the 
impact of more than 22 million Americans every year.

during the presentation of only five national Medals of 

technology and innovation last fall, President obama cited a 

story of a young Jay Baliga finding a physics book that sparked 

his curiosity. “he remembered that and now tells his students to 

go beyond the curriculum and come up with ideas of their own.”

the national medal, awarded annually, recognizes 

outstanding contributions to America’s economic, 

environmental and social well-being. established by the 

stevenson-Wydler technology innovation Act of 1980, the 

medal was first awarded in 1985.

Baliga, who holds more than 120 patents and has written 

16 books and more than 500 scholarly articles, grew up 

in a home bursting with ideas and innovation. his father, 

one of india’s first electrical engineers, was an industry 

pioneer who helped bring broadcasting to the new nation 

in the years following independence. the first time anyone 

watched television in india was in the Baligas’ living room.

early in his career at General electric, some colleagues were 

skeptical of Baliga’s theories. But he persevered. in 15 years 

electrical and computer engineering professor 

dr. B. Jayant Baliga may have the world’s smallest 

carbon footprint — the amount of greenhouse gases 

that a person directly or indirectly releases into the 

atmosphere each year. 

one of Baliga’s inventions is 

responsible for eliminating 

the need for more than 100 

gigawatts of power, which 

translates to a reduction in 

carbon dioxide emissions 

of about 1 trillion pounds 

per year. now he is work-

ing to make his footprint 

even smaller by pursuing 

new inventions that further 

improve energy efficiency.

in 1980, Baliga launched a revolution in efficient energy 

when he invented the insulated-gate bipolar transistor 

or iGBt, a semiconductor that controls the flow of 

power from the energy source to whatever device 

needs the energy. the iGBt improves energy efficiency 

by more than 40 percent in an array of products, from 

gas-powered and electric cars to refrigerators, light 

bulbs and even cardiac defibrillators.

the energy saved by the use of iGBts in electric motors 

and energy-efficient light bulbs alone equals 100 

gigawatts, meaning that new one-gigawatt, coal-fired 

power plants won’t need to be built to match the former 

demand. there are economic benefits as well — to the 

tune of $2 billion for each plant that does not have to be 

built.

the united Kingdom group Carbon Footprint estimates 

that the average American has a footprint of 44,000 

pounds of carbon dioxide per year. At that rate, Baliga’s 

negative carbon footprint offsets the impact of more 

than 22 million Americans every year.

PresidentiAl 
AWArd For oPtiCs 
BreAKthrouGhs

engineer Michael escuti’s liquid crystal 

research is revolutionizing optics. even 

the White house has noticed, bestowing 

a Presidential early Career Award for 

scientists and engineers. 

nominated by the national science 

Foundation, escuti was honored for 

developing liquid crystal “polarization 

gratings,” a thin layer of liquid crystal 

material on a glass plate. his research 

has shown how polarization gratings, as 

well as devices and applications based 

on them, can solve problems in optics 

previously thought unsolvable. 

head of the opto-electronics and 

lightwave engineering Group in the 

nC state College of engineering, he 

educates students through collaborations 

with international academic teams and 

industries, and reaches out to work in 

underserved communities.  

the awards program known as PeCAse, 

established by President Bill Clinton in 

1996, honors researchers for working at 

c o n t i n u e d  o n  t o p  p a g e  7
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Baliga’s work now centers on the Future renewable 

electric energy distribution and Management systems 

Center’s smart grid research. Known as FreedM, the 

national science Foundation-sponsored engineering 

research Center is located on Centennial Campus. 

A faculty member at nC state since 1988, Baliga is 

a member of the national Academy of engineering 

and a Fellow of the ieee. his many past honors 

include the university of north Carolina’s o. Max 

Gardner Award. he has been inducted into the 

electronic design engineering hall of Fame and was 

named one of “eight heroes of the semiconductor 

revolution” by Scientific American. 

When asked to inspire students at a graduation 

ceremony, he offered succinct advice for young 

inventors. “i have found it indispensible to set 

aggressive goals, and then try to make them a 

reality.”
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ABoVe: The National Medal for Technology and Innovation, presented to Dr. B. Jayant Baliga, is often called America’s 

Nobel Prize for innovation. oPPosite PAGe: Dr. Michael escuti’s revolutionary work in optics has earned him a Presidential 

early Career Award for Scientists and engineers.  

at the Ge research and development Center, he led its power 

device effort, earning the company’s highest scientific rank of 

Coolidge Fellow. he continues with equal drive now.

“it’s wonderful to see power semiconductor technology 

recognized for its enormous contribution to improving the 

quality of life for society, while mitigating our impact on 

the environment,” he says. “And while much has been 

accomplished, i am continuing my work in the area of 

renewable energy systems.”

the public at large can thank Baliga every day, and not just 

for the dollars saved by his innovation. the use of iGBt 

technology in portable cardiac defibrillators is estimated to 

have saved nearly 100,000 lives in the united states. 

“i am blessed that technology that i had developed for 

industrial and consumer and other applications is now having 

an impact on saving people’s lives,” he says in a video posted 

online at www.nationalmedals.org.

the frontiers of science and technology and 

serving the community through scientific 

leadership, public education or outreach. 

Winners receive research grants of up to five 

years to support their work. 

“it is inspiring to see the innovative work being 

done by these scientists and engineers as 

they ramp up their careers — careers that i 

know will be not only personally rewarding 

but also invaluable to the nation,” President 

obama noted in announcing the current class. 

one result of escuti’s research is a precise, 

energy-efficient way of steering laser beams 

that is relatively inexpensive. the research 

has potential applications in radar and space 

communication systems that use lasers to 

transfer data between platforms — such as 

between satellites or between aircraft and 

soldiers on the battlefield.  

escuti’s team, consisting of nC state students 

along with partner Boulder nonlinear systems 

inc., has already delivered prototypes of the 

technology to the u.s. Air Force and is working 

on other applications, including tools that 

could lead to the development of compact and 

low-cost imaging for aerial vehicles, satellites 

and biomedical diagnostics. 

escuti is commercializing other research 

through a start-up company, imagineoptix 

Corp., which has already prototyped a 

tiny, highly efficient projection display for 

hand-held and mobile devices. (See story on 

page 12.) 

escuti, has received an nsF Career Award 

and several patents for his work, which has 

garnered more than $4 million in external 

research funding. he is an eagle scout and 

former nAsA fellow. 

c o n t i n u e d  f r o m  p a g e  6BIG IMPACT
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With strong support already from entrepreneurs, economic 

developers and venture capitalists, the initiative will 

provide a proof-of-concept to assist start-ups across the 

state and beyond.

eArly Bird Gets the PAtent

the foundation of economic development is applied 

research that’s been central to the mission of nC state 

for 125 years. innovation and entrepreneurship may be 

buzzwords today in many networks, but at nC state they 

are the lifeblood of a vibrant tradition.

since its founding, nC state has fostered teams skilled in 

identifying problems and developing real-world solutions. 

discoveries range from improved crops to the first 

synthetic aorta, from energy-saving lighting technology 

to groundbreaking dnA analysis. 

More than 740 u.s. patents have been assigned to 

nC state in the past 30 years alone, with another 200 

patent requests pending. 

Faculty and graduates now have unique opportunities 

and challenges, says robert Creeden, executive director 

of the Blackstone entrepreneurs network. Funded by the 

When looking for a big return on investment, it often 

pays to start small. that message was clear as nC state 

and raleigh leaders last fall chose the headquarters of 

nanofiber start-up Xanofi as the place to launch a campaign 

to position raleigh as the “City of 

innovation.”

using technology developed at nC state, 

Xanofi is marketing innovative custom 

nanofiber solutions across several 

industries. the tiny structures have the 

potential to improve the efficiency of 

solar panels, extend the life of oil filters 

and increase the absorbency of diapers. 

the technology gives the company a 

competitive edge, says Ceo Miles Wright. 

it’s just one example of the university’s 

role as a nexus of research and 

engagement that is recognized across 

the state. “nC state really gets it,” says don hobart, 

the governor’s chief advisor for business and economic 

development. he describes the university’s record 

of technology transfer as “the stuff of an economic 

developer’s dreams.”

that process — concepts proven by university research, then 

transformed into business operations and jobs — is a key 

focus for dr. terri l. lomax, the university’s vice chancellor  

for research, innovation and economic development.

After hearing from numerous groups in raleigh looking 

to foster entrepreneurship, lomax initiated the raleigh 

innovation summit in January 2012 as a first step to 

encourage collaboration.

“We recognized that someone needed to focus on a plan of 

action,” she explains. “the university and its partners are 

committed to building a ‘City of innovation’ that will help 

define raleigh’s economic future.”

Building economic Momentum 
Ideas,  Discoveries  Propel  New Ventures

More than 740 u.s. patents have 

been assigned to nC state in the 

past 30 years alone, with another 

200 patent requests pending. 

riGht: Miles Wright, right, leads a tour 

of Xanofi’s headquarters in November. 

From left, Raleigh Councilman Thomas 

Crowder, then-Mayor Charles Meeker, Vice 

Chancellor Terri L. Lomax, Mayor Nancy 

McFarlane and Councilman eugene Weeks. 

oPPosite PAGe: NC State alumnus 

Peter Geisen, left, leads product 

development at Xanofi. 
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Blackstone Charitable Foundation in 2011, the network is 

developing a regional pool of veteran master entrepreneurs 

who will help cultivate marketable innovations from 

universities and start-ups. 

the goal: high-growth companies. 

“it’s a different take on standard mentoring,” Creeden says, 

describing the partnership that includes the Council for 

entrepreneurial development, nC state, the university   

of north Carolina at Chapel hill, duke university and  

north Carolina Central university. 

Creeden is excited about the prospects. An experienced 

entrepreneur and investor, he formerly served as vice 

president of the Massachusetts technology development 

Corporation, and was founder and managing partner of the 

Partners innovation Fund at Partners healthcare in Boston.

researchers and entrepreneurs also are getting a boost from 

designation on the nC state Fast 15. the list includes Xanofi, 

which grew out of nC state’s technology entrepreneurship 

and Commercialization program in the College of Management. 

the program paired business-savvy Wright with then-MBA 

student Peter Geisen and a small team of students. 

the team evaluated the market potential 

of several patented innovations, ultimately 

focusing on promising nanofiber technology 

developed by dr. orlin Velev, a professor 

of chemical and biomolecular engineering. 

With Wright as Ceo and Geisen in charge 

of product development, Xanofi was born.

others want to take a similar path. 

the number of invention disclosures on 

campus continues to grow. By knowing 

what is happening across campus, nC 

state can help companies bundle concepts 

into marketable products and technology.

 online resourCes

 Information for industry and entrepreneurs is 

 only a few clicks away. Check out the website 

for NC State’s Office of Technology Transfer at: 

research.ncsu.edu/ott.

The Patent Watch link to the u.S. Patent and 

Trademark Office provides a full listing of patents 

assigned to NC State. 

techFinder locates NC State technology 

available for licensing. A free registration process 

provides access to an intuitive search engine. 

An inventor’s Guide to technology transfer 

answers questions about patents, intellectual 

property, and required processes and policies at 

NC State.

The site also provides links to the Blackstone 

network, the Council for entrepreneurial 

Development, and schedules for TechRevolution 

seminars and other opportunities to network  

and learn.

the foundation of economic 

development is the applied 

research that’s been central 

to the mission of nC state 

for 125 years. innovation 

and entrepreneurship may 

be buzzwords today in many 

networks, but at nC state they 

are the lifeblood of a very 

vibrant tradition.
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“different strains have unique features and different 

genetics, so it gives us a range of different populations to 

test our strategies,” schal says. “We’re working hard to 

find solutions for bed bug control.”

sMArt BAndAGes

We’ve all seen bandages that already have antibiotic 

cream on them. But what about a bandage that could be 

programmed to deliver medications at a consistent rate? 

Biomedical engineer dr. elizabeth loboa and fiber and 

polymer scientist dr. Behnam Pourdeyhimi are working 

on fibers with these properties that, when woven into 

bandages, could deliver drugs that promote healing and 

tissue regeneration.

the bandages are made of nanofibers that mimic the size 

scale of collagen, the dominant protein in the human body. 

the outside of the bandages is antibacterial; the inside is 

designed to deliver stem cells, collected from the patient’s 

fat, to injured areas and encourage speedier growth of new 

tissue. 

“What we’re trying to create is what you can think of as a 

programmable bandage, essentially, for patient-specific, 

traumatic wounds,” loboa says.

Four technological breakthroughs are one step closer to 

becoming reality thanks to a new source of funding at nC 

state. Meet the first researchers to receive the Chancellor’s 

innovation Fund award, which provides financial support and 

extensive mentoring to help bring new ideas to market.

BeAtinG Bed BuGs

dr. Coby schal is getting used to being known as “the bed 

bug guy.”

the entomologist has made the rounds of local and national 

media over the past year, from an interview on nPr’s “the 

People’s Pharmacy” to a talk at the environmental Protection 

Agency’s national Bed Bug summit. his work was also 

featured in a national Geographic documentary.

he fields requests 

from all sorts of people, 

including those in 

medicine, construction, 

furniture and textiles.

“We’re working with 

north Carolina companies 

quite a lot now, especially 

furniture makers,” schal 

says. “they’re trying to 

prevent their furniture from harboring bed bugs, and they’re 

interested in our help primarily because we raise bed bugs.”

in fact, schal probably raises more bed bugs than anyone in 

the world.

no visitor fails to notice the “Bed Bug Containment Area” 

sign on the door to schal’s lab, where he raises 40 different 

strains of bed bugs collected from all over the country, 

including about 10 strains from north Carolina.

riGht: Dr. Coby Schal is finding ways 

to control bed bugs. 

BeloW: Dr. elizabeth Loboa is 

part of a team developing bandages 

that promote wound healing. 

Chancello r’s  Innovation  Fund

Kicking research 
into high Gear 
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soldiers on the battlefield, for example, may one day be 

protected from chemical and biological weapons thanks 

to filters developed 

by the team. they’ve 

already secured a 

contract with the 

defense threat 

reduction Agency 

to test their process, 

which coats fabrics 

with a nanolaminate, 

a chemical 

encapsulation layer.

“We’re essentially layering atoms on top of each other,” 

says oldham, as he places a piece of test fabric in one of 

the lab’s stainless steel reactors. “the nanofilm is held by 

chemical bonds, not static. it actually becomes part of the 

material.”

the work has environmental implications as well. since  

cotton has a smaller carbon footprint than synthetic 

fabrics, an innovation that makes cotton as durable as 

polyester could reduce the amount of greenhouse gases 

released into the atmosphere. 

“We have a lot to prove and the transition from the lab to 

industry is very difficult,” Jur says. “But it helps to have 

resources. the cool thing about nC state is how much 

applied research can and does make the transition to the 

market.”

stoPPinG SALMONeLLA

Chickens are one of the biggest culprits when it comes 

to the spread of Salmonella — a nasty food-borne illness 

— to humans. Wouldn’t it be great if we could stop it at 

the source? Microbiologist dr. hosni hassan and poultry 

scientist dr. Matt Koci are working together to develop a 

vaccine that could be given to poultry and other animals 

to prevent them from carrying and spreading the disease 

to each other — and to your kitchen.

“the idea is since chickens are a reservoir for Salmonella, 

we can give them a strain that isn’t pathogenic and 

allow the chickens immune systems to respond to the 

Salmonella, so hopefully they will clear the disease from their 

systems,” Koci says. 

the vaccine would provide 

a one-two punch, he 

adds, providing protection 

from the disease to both 

humans and animals alike.

the grant from the 

Chancellor’s innovation 

Fund is welcome news 

for hassan, who has 

been funding much of the 

research himself. But he’s not the only one who will cheer 

once vaccine development begins.

“this technology, if successful, can increase employment in 

north Carolina and the united states, and even overseas, 

because the problem is not just a u.s. problem, it’s a 

national and international problem,” he says.

sun-ProoF FABriCs

outdoor fabrics that last in the sun and don’t cost a ton? 

these are on the horizon thanks to work by chemical 

engineer dr. Greg Parsons, textile engineer dr. Jesse Jur, 

and post-doctoral researcher dr. Chris oldham, who are 

developing nanocoatings for fabrics that protect them from 

ultraviolet rays. the work goes beyond building better beach 

umbrellas. they believe these coatings can be used to 

produce protective clothing and other advanced textiles.

“this technology, if successful, 

can increase employment in 

north Carolina and the united 

states, and even overseas, 

because the problem is not just 

a u.s. problem, it’s a national 

and international problem.”

ABoVe: From left, Drs. Greg Parsons, 

Jesse Jur and Chris Oldham examine 

a piece of fabric being prepared for a 

nanoscale coating. 

leFt: Dr. Hosni Hassan works on a 

vaccine to protect against salmonella. 



Focus on the Future

12   .    spring 2012   .    research.ncsu.edu

the Fast 15 program is supported by the university’s 

new Venture services, which provides customized 

support for faculty and student projects, and start-

ups. the goal is to create stronger, more viable early-

stage companies that are poised for future success.

the group includes start-ups focusing on discoveries 

with great potential for commercialization, as well 

as young companies with new products needing 

assistance to reach their full potential. 

Companies and products are vetted by key nC state 

staff, faculty, industry leaders and entrepreneurs. 

new Venture services, within the office of 

technology transfer, provides customized support 

for the Fast 15, including mentoring by experienced 

entrepreneurs, business launch planning and 

assistance building management teams.

“the designation also offers the start-up companies 

visibility that helps to attract interest from investors 

and prospective early stage stakeholders,” adds 

russell thomas, who leads new Ventures services.

soon consumers likely will be using phones with 

powerful projection options, thanks to imagineoptix, an 

nC state start-up. Anyone will be able to easily share 

presentations, photos and movies with crisp and clear 

resolution. 

“We’re now shifting from ‘research mode’ to ‘production 

and sales mode’ with the technology,” erin Clark, 

president and Ceo of the Cary-based company, explains. 

the company is commercializing technology developed 

by dr. Michael escuti, head of the opto-electronics 

and lightwave engineering Group in the College of 

engineering, who recently earned White house honors 

(story on page 6).

the revolutionary projection technology, for phones  

and other uses, has earned imagineoptix a spot on  

nC state’s Fast 15 — one step toward the university’s 

ambitious goal of doubling the number of start-up 

companies launched by faculty and students.

FAst 15: Focus on the Future
Check out the NC State Fast 15, listed in alphabetical 

order. More information and links to the company sites 

are online at: go.ncsu.edu/fast15: 

•   discoverlit
this e-publishing platform for short-form literature — 

serial novels, web fiction, poetry and short stories — 

enables authors and readers to engage with 

one another. 

•   Galaxy diagnostics
A spinout from the College of Veterinary Medicine, 

Galaxy offers the most sensitive diagnostic test for 

the detection of active Bartonella bacteria, which 

infects animals and humans. 

•   huffines design
these tactical defense accessories can be used in 

police and defense applications. 

•   hypothermia inducer
small, highly transportable devices cool saline 

needed to induce hypothermia. With no refrigeration 

needed, they expand the situations where the saline 

may be used. 

Frontiers oF  sCienCe
nC state faculty members develop innovative 

solutions that drive the economy and advance the 

frontiers of science and technology. 

go.ncsu.edu/transformational-faculty

leFt to riGht: Drs. John Cavanagh and Christian 

Melander are finding ways to overcome antibiotic-

resistant bacteria. Dr. Ruben Carbonell is developing 

new therapeutic biological products. Dr. Marian McCord 

leads NC State’s Global Health Initiatives. Dr. Robert 

Beichner’s work to change science teaching earned him 

the national McGraw Prize in education.
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•   imagineoptix
imagineoptix is developing the world’s smallest, 

lowest-cost, and most battery-efficient “personal 

projectors” for consumer electronics.

•   Katharos
this filtration system removes blood phosphates 

during dialysis, extending the lives of those with 

chronic kidney disease. Katharos is a joint venture 

between nC state and the university of north 

Carolina at Chapel hill. 

•   Knowit
this social media application will help people better 

manage their online brand. 

•   leiva strings
A music education start-up company, leiva strings 

uses a color-coded learning system that enables 

individuals to learn to play stringed instruments faster 

— and with less frustration. 

•   ligamar
Based on Centennial Campus, ligamar is a spin-out 

of the College of engineering. its bioseparations 

technology will enhance therapeutic biological products. 

•   nanovector
this nanoparticle-based therapy uses a plant virus 

to deliver therapeutics into a cell and its nucleus, 

technology developed in the College of Agriculture and 

life sciences. 

•   Polymer Braille
A book-size electronic reading device for the blind and 

visually impaired will convert pages to Braille dots that 

rise up through the screen. 

•   sPArKmoto
An intelligent, electric supercharger will improve the 

performance of motorcycles and cars. 

•   spitter spatter
ecofriendly, antimicrobial children’s clothing will ease 

parents’ lives.

•   Vapor Pulse
using a new method for applying semiconductor 

materials developed in the College of engineering, 

this initial market application will protect fabric from 

ultraviolet light.

•   Xanofi
using unique advances developed in the College of 

engineering, this team produces quality nanofibers for 

filters and medical uses. 

ABoVe: ImagineOptix, a member of the NC State 

Fast 15, has developed tiny projection systems for use in 

varied products.  

leFt: In 2012, the company is shifting from research to 

production mode. 
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Quick takes
reaching Across n.C.

A new online resource helps government 

officials looking for topic experts, 

entrepreneurs looking for solutions, and 

researchers looking for multidisciplinary 

collaborators. 

reACh nC — officially the research, 

engagement and Capabilities hub of 

north Carolina — is a new statewide, 

comprehensive portal. it analyzes 

existing academic databases to 

characterize expertise and reveal 

connections of co-authors and 

co-investigators. using that information, 

individuals and groups can easily form 

teams to solve problems and compete 

for research funding.

the program began in 2009 as a 

collaboration of the university of north 

Carolina General Administration, nC 

state university, unC-Chapel hill, and 

the renaissance Computing institute. 

duke university joined in 2010. 

“Profiles are based on publications and 

grants, but they reveal networks of 

existing research collaborations and 

relationships between concepts,” notes 

dr. liana Fryer, nC state’s lead in the 

project. “this is invaluable because 

society’s most challenging issues can 

only be addressed by integrating the 

expertise and perspectives of varied 

disciplines. reACh nC bridges previous 

boundaries.

the reACh nC team anticipates 

adding experts across the unC system. 

For more information, visit www.

reachnc.org.

nature research Center 
opens in April

expect a collective gasp of “Wow” 

come April as the new nature 

research Center opens at the north 

Carolina Museum of natural sciences.

the centerpiece of the 80,000-square-

foot center is the seCu daily Planet, 

an immersive, three-story, high-

definition, multimedia space. scientists 

will use a 40-foot screen to discuss 

the research behind science news and 

related societal impacts. Presentations 

will be broadcast, streamed live and/

or archived online for use in schools 

across the state and beyond.

dr. Meg lowman, recognized for her 

pioneering research in forest canopy 

ecology, holds a joint appointment as 

the center’s director and as a research 

professor in the nC state College of 

Physical and Mathematical sciences. 

her dual role reflects the center’s 

goals: to bring researchers and their 

work into the public eye and to help 

demystify the research process.

lowman, aka “Canopy Meg,” writes 

a regular column for the science & 

technology section of The News & 

Observer in raleigh and The Charlotte 

Observer. learn more about the center 

at www.naturalsciences.org.

Gene Breakpoints 
linked to Cancer

nC state researchers have uncovered 

evidence that evolutionary “breakpoints” 

on canine chromosomes are also 

associated with canine cancer. Mapping 

these fragile regions in dogs may also 

have implications for the discovery 

and treatment of human cancers. the 

researchers’ findings appeared in 

Chromosome Research.

When new species evolve, they 

leave genetic evidence behind in the 

form of “breakpoint regions,” sites 

where chromosomes broke during 

speciation (when new species of 

dogs developed). dr. Matthew Breen, 

professor of genomics, and graduate 

student shannon Becker looked at the 

breakpoint regions that occurred when 

the canid species differentiated during 

evolution, comparing the genomes of 

several wild canine species with 

those of the domestic dog. By 

overlaying the genomes, they found 

shared breakpoints among 11 different 

canid species.

“the interesting thing about the break-

point areas in the canid chromosome 

is that they are the same regions that 

we have shown to be associated with 

chromosome breaks in spontaneously 

occurring cancers,” Breen says. “it is 

possible that the rearrangement of 

chromosomes that occurred when these 

species diverged from one another 

created unstable regions on the chromo-

some, and that is why these regions are 

associated with cancer.”

Breen says the ongoing research could 

lead to new tools for cancer detection 

and treatment.

hovering Parents 
hamper Kids

Parental safety concerns may prevent 

children from getting good exercise, 

according to a new study that examined 

how families use neighborhood parks. 

results suggest that children who 

were monitored too closely by hovering 

“helicopter” parents were less likely 

to engage in higher levels of physical 

activity.

REACH NC
research, engagement, and capabilities hub of north carolina

ABoVe: The Nature Research Center at the N.C. Museum of Natural Sciences will 

include exhibits such as this whale skeleton, along with laboratories and The Daily Planet 

multimedia center. 



nullifying noroviruses

remember that last case of food poisoning? 

odds are it was caused by a nasty pathogen 

called a norovirus. But if food scientist dr. 

lee-Ann Jaykus has her way, noroviruses 

won’t be on the menu much longer. Jaykus is 

leading a team of researchers, backed by a 

$25 million grant from the u.s. department of 

Agriculture, studying what makes noroviruses 

tick and how to control them. the grant is 

usdA’s largest ever for food safety. 

human noroviruses are the most common cause of food-borne disease, responsible  

for more than five million cases in the united states each year. noroviruses spread 

from person to person, through contaminated food or water, and by touching 

contaminated surfaces. Molluscan shellfish like oysters, clams and mussels; 

fresh produce; and foods that are extensively handled just prior to consumption are 

at greatest risk for contamination.

the viruses are difficult to study because they cannot be cultivated outside of the 

human body, few commercial diagnostic tests are available in the united states and 

only a few scientists are trained specifically in food virology, Jaykus said.

“We anticipate this project will result in enhanced understanding, surveillance and 

control of food-borne human noroviruses, with the ultimate goal of reducing the burden 

of food-borne disease,” she says.

her group, the usdA-national institute of Food and Agriculture Food Virology 

Collaborative, consists of a team of more than 30 collaborators from academia, industry 

and government. 

nC state researchers involved in the project include drs. trevor Phister and david Green 

(food, bioprocessing and nutrition sciences), orlin Velev (chemical and biomolecular 

engineering), Ben Chapman (4h and youth development), otto simmons (biological and 

agricultural engineering), and Chris Gunter (horticultural science).
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instead maybe sitting in front of the 

computer or television.”

Based on these findings, researchers 

including robin Moore, professor of 

landscape architecture and director 

of the natural learning initiative at 

nC state, hope to provide guidance to 

park designers and recreation officials 

developing and updating sites.

AtoMs of education

increasing the excitement of inquiry 

in elementary classrooms may hold 

a key to increasing nation’s number 

of new scientists, engineers and 

mathematicians.

nC state is gauging whether its 

elementary teacher preparation 

model — which provides more 

rigorous undergraduate coursework 

in science and math disciplines than 

other elementary teacher preparation 

programs — can be combined with 

more careful tracking of first- and 

second-year teachers to positively 

impact student achievement.

Project AtoMs, short for Accomplished 

elementary teachers of Mathematics 

and science, is fueled by $3.1 million 

from the national science Foundation. 

the goal is to improve teachers’ ability 

to provide high-quality science and 

mathematics education for all students.

dr. ellen Mcintyre, head of the 

elementary education department at 

nC state and the primary investigator 

for the grant, says the study shines a 

spotlight on teacher-education programs.

“elementary school teachers need to 

have stronger knowledge of science and 

math subjects and need to be better 

able to successfully teach this content 

to young children and get them excited 

about science and math,” she notes.

Fostering success

Children in foster care often face 

disruptions that hurt their educational 

performance. nC state researchers are 

using a $250,000 grant from the u.s. 

Children’s Bureau to launch a project 

to improve educational stability for 

foster children nationally and boost their 

overall chances of success.

the project, Fostering youth educational 

stability, or Fosteringyes, will work 

with groups in Cumberland County, 

n.C., including social service agencies, 

public schools, the court system, mental 

health services and community nonprofit 

organizations. Fosteringyes is a joint 

endeavor of nC state’s Center for 

Family and Community engagement and 

department of social Work.

“Currently, in Cumberland County as 

in most communities, there can be 

administrative delays in admitting a child 

to a new school when that child enters 

foster care. We’re hoping to devise ways 

of overcoming these administrative 

hurdles,” says dr. Joan Pennell, a 

professor of social work.

the project could help focus develop-

ment of new policies and procedures. 

“We’re hoping to create a blueprint that 

can be used throughout north Carolina 

and nationally,” Pennell says.

ABoVe: Dr. Lee-Ann Jaykus is leading 

a broad research effort to increase 

food safety. 

“it’s a Catch-22 for today’s parents, 

unfortunately. Many parents are 

worried about the safety of their 

children, so they tend to hover,” says 

dr. Jason Bocarro, associate professor 

of parks, recreation and tourism 

management at nC state. “the worry 

is — especially as we are seeing 

childhood obesity become an epidemic 

in this country – hovering is keeping 

kids from running around and playing 

with their friends and neighbors, and 
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Mackay earns north Carolina Award

dr. trudy Mackay received the 2011 north Carolina Award, the state’s 

highest civilian honor, for her groundbreaking research that examines how 

physical and behavioral traits are affected by genes and the environment. 

Because all organisms have similar genetic systems, her work with fruit flies 

could lead to advances in the treatment of human diseases. it could also 

help doctors develop treatments tailored to individual patients based on their 

genomic profile.

Mackay’s current challenge is to find the biological pathways that translate 

genetic differences into cellular changes. “it’s a great unsolved puzzle,” she 

says. “But once we understand the genetics behind complex traits we will 

transform medicine. treatment won’t have to be trial-and-error.”

her work in quantitative genetics has contributed to the understanding of 

varied health concerns including diabetes, cancer, glaucoma, alcohol abuse, 

high blood pressure and longevity.  

the William neal reynolds and distinguished university professor of genetics 

and entomology, she is a key leader for the university-wide initiative for 

Maximizing student diversity, funded by the national institutes of health. 

Mackay is one of the few individuals elected to both the royal society in the 

united Kingdom and the u.s. national Academy of sciences. she received the 

o. Max Gardner Award in 2007 from the university of north Carolina system.

Kudos
innovators, entrepreneurs 
honored

nC state honored four faculty 

members for advances in biomaterials, 

nanofibers, physics education and 

technology commercialization at the 

22nd annual Celebration of innovation 

and entrepreneurship. the event also 

celebrated the work of more than 30 

inventors in 14 university departments 

and six colleges. the awards included:

2011 NC State Innovators of the Year

Dr. Kenneth Swartzel is the 

co-author of 22 patents focusing on 

biomaterials. his inventions have 

sparked seven start-up companies in 

north Carolina and generated millions 

in licensing revenue for nC state. he is 

coordinator of bioprocessing programs 

in the College of Agriculture and life 

sciences.

Dr. Orlin Velev is part of a team 

working on a soft memory device that 

functions well in wet environments — 

work that could spark the development 

of biocompatible electronic devices. 

his work in nanotechnology includes 

electrical and photonic functionality, 

biosensors and microfluidic devices. 

he is the inVistA Professor in 

the department of Chemical and 

Biomolecular engineering.

2011 NC State entrepreneurs of the Year

Roger Debo is director of the 

technology and entrepreneurship 

Commercialization program in the Poole 

College of Management. More than 420 

graduate students have participated in 

the program, which has spurred creation 

of new ventures employing over 350 

people and assisted more than 40 

companies attract $250 million in capital. 

Dr. John Risley is a professor of 

physics whose drive to improve physics 

education led to the founding of 

WebAssign in 1997. today, WebAssign 

is an online homework, quizzing and 

testing service that serves millions of 

students and teachers worldwide. 

Five elected AAAs Fellows

Five nC state faculty members were 

elected fellows of the American 

Association for the Advancement of 

science (AAAs) by the organization’s 

council in november. they will be 

recognized for their contributions to 

science and technology at the Fellows 

Forum on Feb. 18 during the AAAs 

annual meeting in Vancouver.

nC state’s newest AAAs fellows are: 

Dr. E. Allen Foegeding 

 William neal reynolds distinguished  

 Professor of Food science 

Dr. Fred Gould

 William neal reynolds distinguished  

 Professor of entomology 

Dr. Harald Ade

 Professor of Physics

Dr. Jerzy Bernholc

 drexel Professor of Physics

Dr. Sastry G. Pantula

 Professor of statistics

More than 50 nC state faculty are 

AAAs fellows and 20 are members of 

the national academies.

ABoVe: Dr. Trudy Mackay’s genetics research earned her a 2011 North Carolina Award, 

the state’s highest civilian honor. Her current research may transform medicines. 

K



Creative 
state
Calling on
science heroes

science is serious business. But 

recent videos on nC state research, 

draw inspiration from the big 

screen. Mannequin Men showcase 

superheroes that demonstrate 

how textile applications save lives. 

Wild Life in Your Home reveals how 

average citizens join with university 

scientists to uncover mysterious 

invasions. Check video links online: 

research.ncsu.edu.

Art to Wear 
it is more than a fashion show 

and livelier than most art openings. 

each spring nC state design and 

textiles students offer Art to Wear, 

with a spotlight on innovation and 

creativity. the first show in 2002 

drew about 200. now the crowds 

number 3,500 or more. Check 

out past shows and 2012 ticket 

information at: www.ncsuarttowear.

com. Also watch for nC state’s 

Fashion Week in April.

exploring the Abstract 

the Abstract is nC state’s research blog, 

covering issues ranging from computer security to 

psychology to entomology. And it’s not just inside 

information for the nC state community. Posts from 

the Abstract have been featured in news outlets 

ranging from the Wall Street Journal to The Atlantic. 

if you haven’t already, get an inside look at the work 

being done by researchers at nC state. 

Go online to: web.ncsu.edu/abstract. 

While you are there, cruise the blog roll. 

Many links are participants in science online 2012, 

held at nC state in January.

BloGroll
•   2020 science

•   A Blog Around the Clock

•   Barfblog (Food safety research)

•   evoecolab

•   Gadget lab

•   human Factors Blog

•   nC state Admissions Blog

•   neurotribes

•   nobel intent

•   not exactly rocket science

•   Percolator

•   red & White For life

•   scicurious (neurotic Physiology)

•   science in the triangle

•   scienceinsider

•   scientist At Work

•   southern Fried science

•   symbiartic

•   the Artful Amoeba

•   the Great Beyond

•   the neutron economy

•   Wired science
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