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INNOVATION
Neighborhood

The core of our university research park includes the 
Colleges of Engineering, Textiles and Veterinary Medicine, 
along with the Friday Institute for Educational Innovation, 
and two National Science Foundation-funded engineering 
research centers. 

We are moving into a new 24/7 mode for Centennial 
Campus through construction of a 1,200-bed dormitory: 
our living/learning entrepreneurs village that will include 
The Garage, where students test out ideas for new 
products and companies. Along with the library and non-
student housing, we will have a vibrant, 24-hour culture 
that will draw restaurants and other businesses, to achieve 
our “town-center” vision.

While we are excited about our present and future, the 
Innovation Timeline that runs along the bottom of many 
pages in this issue showcases how NC State has focused 
on transforming research results into products and 
policies for its entire 125 years. It is just a sampling of 
highlights from across decades and disciplines, part of our 
anniversary celebration that has included numerous events 
and wonderful displays at the Raleigh Convention Center.

As I write, we are putting finishing touches on a capstone 
to our 125th anniversary celebration: NC State’s innovation 
symposium, Transforming Economies: the Role of 
University Innovation in Economic Growth. The gathering 
will showcase how NC State is actively responding to local 
needs and addressing industry challenges to help create 
jobs across North Carolina. 

By converging hundreds of state and national leaders 
from industry, government and academia, we will discover 
new approaches for bringing economic prosperity to our 
communities. Exciting examples of companies leveraging 
and partnering with university innovators will encourage 
others to grow their businesses, thus transforming the 
future. That is what NC State is all about.

TERRI L. LOMAX
Vice Chancellor for Research, 

Innovation and Economic Development

It is an exciting time 
at NC State as our 

Innovation Neighborhood grows on Centennial Campus. 
The unique clustering of people, programs and partners 
encourages creative collisions with beneficial results.

By now, I expect you have heard about the remarkable, 
new James B. Hunt, Jr. Library, cited as the most 
innovative library in the world and home to the Institute 
for Emerging Issues. Check out our cover story to learn 
more about technologies seamlessly woven into the 
fabric of the new library that are changing the way we 
collaborate, teach and learn at NC State. 

We also have new synergy in the Springboard Innovation 
Center, another step in efforts to make it easier to 
do business with NC State. The proximity of various 
programs, along with collaboration space, enables us to 
offer a “one-stop-shop” for corporate, governmental and 
non-profit entities who want to partner with NC State. 
Springboard includes the offices of Technology Transfer 
(including New Venture Services); Centennial Campus 
Partnerships; Economic Development Partnerships; Small 
Business Technology Development Center; Corporate and 
Foundation Relations; Center for Innovation Management 
Studies; Accelerated Commercialization of Technology; 
Blackstone Entrepreneurs Network; and Entrepreneurship 
Initiative.

Partners — such as the Eastman Chemical Company and 
its new Eastman Innovation Center — also have found 
robust landing space during the transition to permanent 
spots on Centennial. Learn more about Springboard by 
calling our concierge at (919) 515-7036 or by exploring the 
portal at springboard.ncsu.edu for program details and 
listings of events focusing on entrepreneurship. 

Startups based on ideas from NC State faculty, staff and 
students may be nestled in the Technology Incubator, 
or scattered among veteran Centennial partners. For 
inspiration, read about the NC State researchers who 
started Agile Sciences on page 10, and our new class of 
the NC State Fast 15 on page 19.

Welcome to our  
Innovation Neighborhood

ABOVE: Amy Lubas, Leah Burton and 

Forrest Allen collaborate in the new 

Springboard Innovation Center.
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as impressive for its architecture as it is for its wealth 
of futuristic features. The lead designer, the Oslo- and 
New York-based firm Snøhetta, is renowned for designing 
landmarks, including the National September 11th Memorial 
Museum Pavilion, the Oslo Opera House and the Library 
at Alexandria, Egypt — modern successor to the long-lost 
original, a wonder of the ancient world.

But York is right, the Hunt Library is stocked with the 
tools of a new age: ultra high-definition displays, digital 
multimedia systems, super-fast computers and a cloud 
network that extends its virtual presence far beyond 
the physical boundaries of the building. There are more 
than 100 group study rooms — their walls composed 
of whiteboard material — to meet the nearly insatiable 
demand for collaborative space on campus. 

The building is made to give students and faculty the tools 
they need to plan, create and innovate without letting 
the technology get in the way. It allows for an intuitive 

A stream of flat stratus clouds wanders past the new 
James B. Hunt, Jr. Library, drifting lazily in the early morning 
sunshine and checking its reflection in the building’s dark 
glass windows. Like the cloud bank, the sleek modern 
structure seems to rise over its surroundings, gracefully 
stretched out on a knoll overlooking Centennial Campus, 
North Carolina State University’s research park.

You might not guess it was a library if you chanced to see 
its gently curving profile from Main Campus Drive on the 
technology-rich campus, home to engineers, scientists and 
high-tech entrepreneurs. After all, libraries are decidedly 
old school.

“We don’t build palaces to books anymore,” says Maurice 
York, head of information technology for the university’s 
library system. “What we value has been shifting toward 
technology. That’s the tool that is used for research now.”

And yet this striking building is a kind of 21st century palace, 
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In the most advanced library on the planet, NC State harnesses 
the tools of the digital age to spark an innovation revolution.

Amazing Space 
By David Hunt

125 YEARS OF INNOVATION:
This is just a sampling of the 

research, innovation and economic 
development highlights from NC State 

University’s first 125 years.

•   1889
Several agriculture experiment stations 
transferred to the North Carolina 
College of Agricultural and Mechanic 
Arts, founded in 1887.

•   1915
B.F. Knapp develops first vaccine for 
fowl pox.

•   1926
Floyd Israel devises a faster, cheaper 
method for cooking wood pulp, yet 
keeping quality. 



Amazing Space
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work flow: book a room for a brainstorming session, then 
check out a digital camera to create some content for your 
project. Next, reserve space on the library’s enormous 
server and share your files with colleagues on campus or 
around the world. Render an animation over the library’s 
cloud computing network, then play it on one of the highest 
resolution displays in the world. 

“When the state legislature funded the library, a lot of 
people questioned what a library should look like for a place 
like Centennial Campus,” says York, standing just outside 
the teaching and visualization lab. “This is the answer.”

If technology is front and center in the new Hunt Library, 
there’s still a place for books — lots of books — right in the 
heart of the library. Thanks to a technological marvel called 
the bookBot, the library holds more than 1.5 million volumes, 
including the university’s working collections for engineering, 
biotechnology and textiles. The books are held in more than 
18,000 bins accessible via the bookBot’s robotic arms. 

The system is a wonder to behold (and can be viewed 
through a giant glass window in “Robot Alley” on the 
library’s first floor). When a patron requests a book on the 
library’s website, the bookBot goes into action. One of its 
arms rushes between the 50-foot-tall stacks of metallic 
bins, locates the correct one, and automatically pulls it 
from the shelf. It lifts the bin up to a loading dock on the 
second floor, where a library staff member is waiting. The 
staff member pulls the book from the bin and places it in 
a cart for delivery to the library customer, usually within 
five minutes. Once a customer returns a book, it’s placed 
in any available bin and returned to the stacks. Each 
book’s location is recorded and tracked through the use 
of barcodes.

Of course the purpose of the system isn’t to amaze 
visitors with its automated precision. The bookBot is 
remarkably efficient, storing books in about one-ninth the 
space required by traditional shelves. 
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ABOVE: The new James B. Hunt, Jr. Library on NC State’s Centennial Campus is a modern wonder.

“We don’t build palaces to books 

anymore. What we value has been 

shifting toward technology. That’s the 

tool that is used for research now.” 

— MAURICE  YORK

•   1928
J.G. Staunton finds that use of chlorine, 
thus forming chloramines, renders 
treated wastewater less objectionable 
to public water supplies downstream.

•   1937
Donald Benton’s team identifies 
effects of constant light & 
temperature on growing cotton.

•   1941
Allies in WWII use Robert Stone’s 
research on insulation for radio, radar 
& medical equipment.

•   1953
The nation’s first nuclear reactor to 
focus on teaching, research & public 
service opens.
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SPARKING THE IMAGINATION

As he walks through the library’s expansive 
lobby, sunlight streaming through its soaring 
glass walls, York says as much work has 
gone into designing the user experience as 
designing the physical space. In fact, the two 
are inseparable.

“You have this ‘wow’ experience when you walk 
inside,” he says. “It opens up the imagination. 
Almost simultaneously you have a reaction of, 
‘Ah!’ and an urge to play. That’s the foundation 
of human discovery.”

It’s also one of the core strengths of NC State, where the 
concept of “design thinking” is embedded in the research, 
teaching and learning on campus. Nearly a year before the 
Hunt Library opened, the staff invited 21 students enrolled 
in a digital design course to create content for the facility’s 
enormous high-resolution video displays. Once the team 
of computer science, industrial design and graphic design 
students got to work, they found the possibilities offered by 
the technology — and the building — awe-inspiring. 

“It’s a designer’s dream,” says design student Dwight Davis.

While one group of students developed an interactive game 
to showcase the capabilities of the game lab, others focused 
on the overall user experience for the library. A relatively 
new discipline, experience design combines expertise in 
areas as diverse as cognitive and perceptual psychology, 
architecture, computer engineering, branding strategy and 
information architecture, as well as graphic, product and 
interaction design, to help influence the ways people move 
through and interact with a physical space.

“The challenge is that there’s not a single way to use the 
space. You have to design for a multiplicity of ways. You 
have to think about the space as a living thing. It’s fuzzy,” 

says Scott Townsend, associate professor of graphic design. 
“But bright students get excited about that.”

In fact, Townsend — who taught the course in partnership 
with two other faculty members — found that students 
couldn’t get enough of the challenges.

“They took it so seriously,” he says. “It wasn’t just about 
speculating in the classroom. They could walk into the Hunt 
Library and talk to the professionals building the library. It 
was tangible. They were bowled over by the opportunity. 
Some students put in 80 hours a week on the project.”

That’s not surprising. Where else could an undergraduate in 
design or computer science get an open-door invitation to 
help create the next-generation library with jaw-dropping 
technology? Take the five Christie MicroTiles displays, for 
example. At 21 feet wide, these video walls dwarf every 
other monitor on campus, and even surpass the size of the 
MicroTiles display at the NASCAR Hall of Fame in Charlotte. 

With resolution four times as great as a standard HD 
monitor and a color gamut far exceeding broadcast 
television specs, the displays are amazingly crisp and bright. 
For the students designing a video game for the system, it 
was the ultimate in hands-on education. 

LEFT: The library stocks about 30,000 

books on the shelves. More than 

1.5 million are kept in the library’s 

robotic system, the bookBot.

RIGHT: Students in the iPearl 

Immersion Theater. 

•   1955
The new Industrial Extension Service is 
the first of its kind in the nation. 

•   1955
With partners at Charlotte Memorial 
Hospital, W.E. Shinn develops first 
synthetic aorta by using a modified 
necktie machine. 

•   1958 
NC State, Duke and UNC-CH establish 
the Research Triangle Institute at 
Research Triangle Park. 

•   1959
Ken-Ichi Kojima’s study of 
polymorphism lays groundwork for 
population genetics & DNA forensics.
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“The greatest experience I’ve had in college,” says graphic 
design senior Yusuf McCoy.

It may also be the door to a career. Another faculty member 
teaching the course, Tim Buie, associate professor of 
industrial design, says opportunities in the game industry 
are exploding. More than 40 game companies — including 
some of the most successful — are headquartered in North 
Carolina. That’s a big difference from a generation ago.

“When I was an undergraduate, I never even used a 
computer,” he says. “Today, the revenue generated by video 
games rivals the revenue generated by films.”

The industry is serious business in more ways than one. 
Interactive media is used by military recruiters, corporate 
trainers, health educators and classroom teachers to reach 
and engage people of all ages — from preschoolers to 
retirees.

GAME CHANGE

The rise of digital technologies like video games and 
interactive media is not only impacting students’ career 
choices, it’s changing the way information is presented —  
not just in libraries, but in public spaces of all kinds.

Since the creation of the Advanced Media Lab at NC State 
eight years ago, Pat FitzGerald, associate professor of art 
and design, has watched these changes sweep through 
society, touching virtually every aspect of life.

“Everything has to be interpreted through an electronic 
medium these days,” he says. “You can no longer have a 
canary under a glass case and call it an exhibit. It impacts 
everything from museums to advertising agencies.”

And now higher education.

Several of FitzGerald’s students have already taken 
advantage of the new technologies in the Hunt Library, 
creating interactive programs using Microsoft’s Kinect 
system, which uses an infrared sensor to track the 
movement of objects and people in three dimensions.

One project captures video of people as they walk past the 
display, then projects their avatar on the monitor, along with 
a thought bubble overhead. The project uses some of the 
same technology devised for the popular smartphone app, 
Angry Birds. Another is a digital re-creation of the Color 
Wall, a mechanical kaleidoscope in the D. H. Hill Library on 
the university’s north campus that has fascinated students 
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“The challenge is that there’s not 

a single way to use the space. You 

have to design for a multiplicity of 

ways. You have to think about the 

space as a living thing. It’s fuzzy.  

But bright students get excited  

about that.” 

— SCOTT TOWNSEND

•   1968
Team develops & tests method for 
detecting minute levels of pesticides 
in surface water.

•   1968-70
Marvin Speck develops Sweet 
Acidophilus milk with bacteria 
beneficial to digestion.

•   1969
Frranklin Hart develops noise-control 
technologies for worker safety in 
factories.

•   1970 -75
James Goodnight & statistics team 
develop the Statistical Analysis System, 
the basis for the SAS Institute.
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for nearly five decades. “We are calling this project ‘Color 
Wall 2.0.’ It’s basically the Color Wall on steroids,” FitzGerald 
says.

Future projects include an extremely slow motion video piece 
featuring NC State basketball players and a 360-degree 
interactive video program that puts viewers in the middle of 
the action.

Along with the opportunities opened up by the Hunt Library 
come a few challenges. For design students, that includes 
becoming conversant in the vocabulary of the digital age. 
Jim Martin, a junior in art and design, has a head start. He 
began teaching himself the programming languages C and 
Java more than two years ago. That helped him over the 
summer, when he developed a software platform to take 
advantage of the MicroTiles displays.

“It’s not just a screen, it’s like a cable TV network,” he 
says. “There are five screens in the library and they need 
programming for every hour of the day. That’s a lot of content 
to create. And because of the size and unique dimensions of 
the displays, the content has to be hand created.”

On top of that, the processing power needed to create 
video and animation files for the MicroTiles is off the charts. 
A single animation recently took more than 500 hours to 

render in the Advanced Media Lab, FitzGerald says. In the 
future, students will be able to speed up the process six-
fold by using the library’s new render farm — a super-fast 
computer array.

TECHNOLOGY MEETS THE HUMANITIES 

Although the Hunt Library anchors Centennial Campus, 
home to NC State’s Colleges of Engineering, Textiles and 
Veterinary Medicine, it’s been enthusiastically embraced 
across campus, in the College of Humanities and Social 
Sciences. And perhaps no faculty member has been as 
excited by the promise of the new library’s technological 
prowess as English Professor John Wall, who’s been at NC 
State for four decades.

“The technology finally caught up with my ambition,” he says.

In his office in Tompkins Hall, beneath a towering bookcase 
packed with the works of William Shakespeare, Edmund 
Spenser and Philip Sidney, Wall looks more like a scholar of 
Elizabethan English literature than a multimedia producer. 
He is both.

For the past few years he’s been working with David Hill, 
assistant professor of architecture, and Hill’s graduate 
research assistant Joshua Stephens, on a project to create 

LEFT: Professors Scott Townsend, 

Tim Buie and Michael Young with a 

character from a video game their 

students developed for the library. 

Young, a professor of computer science, 

says students got real-world experience 

working together on the project.

MIDDLE: Professor John Wall in his 

office in Tompkins Hall.

RIGHT: A scene from the 

Virtual Paul’s Cross project.

•   1971
Ellis Cowling publishes early paper 
on acid rain, focusing on Appalachian 
forests. 

•   1974
Solomon Hersch & Subhash Batra 
begin studies that will reduce brown 
lung disease in textile mills. 

•   1976
J.C. Raulston founds NC State 
Arboretum, which will introduce more 
than 320 new plants. 

•   1978
John Hauser’s team builds the first 
monolithic cascade solar cell to 
harness solar energy.
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a digital simulation of St. Paul’s Cathedral in London. Not 
the iconic church you can visit today, but the old cathedral 
built in the Middle Ages and destroyed in the Great Fire of 
London in 1666. The first part of the project, funded by the 
National Endowment for the Humanities, is an interactive 
virtual-reality program that re-creates the preaching station 

— called Paul’s Cross — that stood in the courtyard of the 
cathedral.

Drawing from historical images and a detailed survey of 
the original foundation prepared by the cathedral’s resident 
archaeologist, John Schofield, Wall’s digital model allows 
viewers to explore the area and see what this part of 
St. Paul’s looked like from any angle. Viewers can drop 
themselves into the audience in the courtyard at 10 in the 
morning on Tuesday, Nov. 5, 1622 to experience a sermon 
delivered by John Donne (pronounced Dunn), dean of the 
cathedral and one of the literary giants of the age. 

It’s notable that Wall was able to find an actor with 
expertise in pronouncing early modern English to record the 
sermon, two hours in length, for the project. It’s remarkable 
that he was able to map out the courtyard with such 
precision that acoustic engineers could reproduce the sound 
as it was experienced that day from various positions in 
the audience. They even added the ambient sounds of carts, 
dogs, birds and tolling bells.

The Virtual Paul’s Cross project will be installed in the Hunt 
Library’s teaching and visualization lab this spring, giving 
visitors a front row seat to history. It’s the kind of immersive 
experience you’d expect at a theme park, not a library.

But, says Wall, that’s the power of digital tools: their ability 
to breathe life into literature, history and science. It’s why 
educators like Wall and many of his colleagues at NC 
State are embracing the emerging discipline of the digital 
humanities. Wall has been inspired, in part, by his daughter’s 
work in the video game industry.

“She’s fluent in this really immersive way of experiencing 
alternative worlds,” he says. “One of the games is set in 
Renaissance Venice and the historical accuracy of the 
graphics is remarkable. There’s no reason why that kind of 
interactive technology shouldn’t be harnessed for pedagogical 
purposes.” 

Digital tools not only offer a different way of teaching and 
learning, at their best they present ideas and information 
from a new perspective, resulting in a better understanding of 
complex material. For example, Donne’s sermons have been 
available in written form for centuries. But modern students 
have never experienced them as they were delivered, from 
the pulpit. Until now.

“We tend to think of these sermons as theological essays that 
were intended to be read,” Wall says. “But they actually were 
more like scripts for performances that unfolded in real time. If 
you read these as essays you never recognize the effort Donne 
made to get levity into the presentations, or wit and energy.”

To pull together a state-of-the-art multimedia project takes 
Wall far outside his discipline. On any given day you may 
find him working with a linguist, architect, actor, acoustic 
engineer, archaeologist or research assistant. Experts from 
Oxford, Cambridge, the British Library and, of course, 
St. Paul’s Cathedral are among the project’s advisers.
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“The humanities in the past 40 years 

have gone through a revolution. 

They are becoming much richer and 

more interdisciplinary. I think the 

opportunities are unlimited.” 

— JOHN WALL

•   1980
The State Climate Office moves to 
campus as primary source for climate 
information and research.

•   1981
The Solar House, now part of the Solar 
Center, opens to demonstrate new 
technologies.

•   1981
NC State welcomes its first class of 
future veterinarians. The college is 
now rated third in the nation. 

•   1984
State of North Carolina assigns initial 
acreage for Centennial Campus. First 
university occupant arrives in 1989.
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Wall notes that some on his team speak a different 
language than he does — a language of model-building, 
imaging and rendering. And this project is a world away 
from his first grant at NC State 40 years ago, a teaching 
grant to transfer Renaissance engravings of St. Paul’s to 
slides for use in the classroom.

“The humanities in the past 40 years have gone through a 
revolution,” he says. “They are becoming much richer and 
more interdisciplinary.”

So Wall — like the humanities — is rapidly adapting to the 
change and embracing the possibilities created by the new 
library.

“I think the opportunities are unlimited,” he says.

HELLO WORLD

Across the hall, another English professor, David Rieder, is 
testing the limits of the library’s technology. A generation 
younger than Wall and just as open to change, Rieder 
is eager to cross the divide between science and the 
humanities. And so are his students.

“For students, the historical disciplinary boundaries don’t 
really make a lot of sense,” he says. “And for younger 

faculty, who grew up in a similar culture and went to graduate 
programs that integrated digital tools into their studies, those 
are counterproductive lines in the sand.”

Rieder is a faculty member in the university’s Ph.D. program 
in communication, rhetoric, and digital media, and a digital 
pioneer in his own right. His 2010 project, “Typographia: A 
Hybrid, Alphabetic Exploration of Raleigh, NC,” combined 
photographic and textual representations of Raleigh landmarks 
in an interactive study of the interplay of words and images.

For another piece, exhibited at CAM Raleigh — the city’s 
new contemporary art museum — Rieder and doctoral 
student Kevin Brock put letters from a poem in place of 
pixels to create images. They’ve been invited to display that 
work on one of the video walls in the Hunt Library, this time 
using text from real-time Twitter posts to create images of 
the human body.

“As you walk into this space in front of the screen, you are 
that image,” he explains. “As you move back and forth through 
10 different layers, you see different words creating different 
parts of your body.”

Pull out a smartphone and send a tweet and it instantly 
becomes part of the image. It’s the ultimate interactive 
program.

LEFT: English Professor David Rieder 

will display his works on the library’s 

ultra HD video walls. 

MIDDLE: Maurice York at one of the 

library’s giant video walls.

RIGHT: NCSU Libraries Director Susan 

K. Nutter is the visionary behind the 

Hunt Library.

•   1987
Students form CREE Research Inc., 
first maker of blue light-emitting 
diodes — or LEDs — in 1989.

•   1988
NSF awards the Engineering Research 
Center for Advanced Electronic 
Materials Processing. 

1988
Mars Mission Center established in 
partnership with NC A&T.

•   1989
Ronald Mace establishes Center for 
Universal Design to focus design on 
wide accessibility. 



research.ncsu.edu   .    Spring 2013   .    9

“It’s fun,” says Rieder, but that’s not the only reason to 
explore the intersection of text and images.

“When writing breaks free of its representational role, it can 
cross over and become something new,” he says. “Then 
there’s an opportunity to write visually and textually in new 
ways.”

Rieder is uniquely qualified to play a leadership role 
in moving the humanities across the digital divide. He 
works in a variety of programming languages, including 
C, Java, JavaScript, Perl and PHP, among others. And he’s 
committed to using those languages — and the tools of 
the digital age — to explore questions that fall far outside 
binary thinking.

“What does it mean to be human?” he muses. “We have a 
capacity as humans to use our bodies to reach an audience, 
to use hand gestures and body postures to accentuate 
what we are saying. But digital media has redefined the 
body and raised new questions about how we use the body 
to communicate.”

The effect of technology has been to render the body 
as an abstraction, he notes. And that opens the door to 
exploring new ways of using gesture, touch and posture to 
communicate, apart from the body.

“It will be interesting to see where that goes,” he says.

Echoing the phrase programmers traditionally write 
when learning a new programming language, Rieder 
adds, “My work is a ‘Hello World’ piece. We have the 
basic connectivity, and it’s compelling. Now, what’s the 
next step?”

FACING THE FUTURE

At the Hunt Library, the next step is to stay on the leading 
edge of the technology driving all these possibilities so 
students and faculty like Rieder can ask tougher questions 
and discover better answers. For his part, the library’s IT 
director says there are plenty of options ahead.

“It changes everything,” York says of the Hunt Library. 
“It provides us with new tools and new ways for 
approaching our work. In a sense, we don’t know all the 
ways this technology can be adapted and used. But how 
great is it to be at NC State, a place where people are 
thinking about technology and discovering what we can 
do with it, how we can interact with it, to make ourselves 
better, in a human way?”

The vision and drive behind the new facility, NCSU 
Libraries Director Susan K. Nutter, sees the Hunt Library 
not just as a building with impressive specifications, but 
as a living laboratory equipped to meet the challenges of 
the future, wherever they lead. Her focus is on people, as 
much as the future. 

“The Hunt Library will be whatever the library user needs 
it to be,” she says.

That philosophy is sure to carry the Hunt Library — and  
NC State — well into the 22nd century.

“What does it mean to be human? 

We have a capacity as humans to 

use our bodies to reach an audience, 

to use hand gestures and body 

postures to accentuate what we 

are saying. But digital media has 

redefined the body and raised new 

questions about how we use the 

body to communicate.” 

— DAVID RIEDER

•   1990
Bruce Weir publishes standard text for 
teaching Genetic and DNA forensics 
worldwide.

•   1992
Richard Noble identifies better 
stocking procedures to ensure success 
of largemouth bass.

•   1994
The space shuttle Discovery deploys 
research project initiated by NC State 
students.

•   1996
Wentai Liu designs prototype for 
artificial retina.
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discoveries the same way a freshman 
approaches organic chemistry — 
with a combination of dread and 
bewilderment.

“A lot of my buddies in academia have 
started companies over the years,” he 
says. “But they’ve all crashed and 
burned. Why would you ever try it?”

And yet he and Melander have 
tried it. The men are co-founders of 
Agile Sciences, a startup company 
headquartered on NC State’s 
Centennial Campus that’s raised 
millions of dollars in funding from 
public and private sources over the 
past two years, including $2.5 million 
from the U.S. Department of Defense 
Small Business Innovation Research/
Small Business Technology Transfer 
program, known as SBIR/STTR. 

The business is a good fit for the 
researchers precisely because 
they steer clear of the day-to-day 
management of the enterprise. They’re 
driven by science, not profits, the men 
explain.

In his comfortable office in Polk 
Hall on the campus of North Carolina 
State University, John Cavanagh lifts 
a tall glass trophy off his desk with a 
mixture of pride and good humor. It’s 
the Entrepreneur of the Year award 
that Cavanagh and his colleague, 
Christian Melander, recently earned 
from the university’s Office of Research, 
Innovation and Economic Development. 
Perhaps the trophy’s teardrop shape 
is a metaphor, he grins, representing 
all the blood, sweat and tears the two 
researchers have invested in their 
discoveries over the past few years.

The award comes with no small dose 
of irony.

“We’re not good at running a company,” 
Cavanagh says. “We don’t really want 
to understand business. We just want 
to hire good people and get out of the 
way.”

It’s true that great scientists don’t 
necessarily make great businesspeople.  
Like most, Cavanagh approaches 
the business of marketing his 

AGILE SCIENCES: 
From idea to enterprise
Moving a research discovery to the 

marketplace is a difficult journey 
for many scientists. Two NC State 

researchers share their experiences 
charting a smoother course.

By David Hunt

“On a daily basis, we don’t think about 
research to benefit the company, we 
think about research to benefit humanity 
and our students,” Cavanagh says.

“And like all academics, we think about 
publishing our research,” Melander 
adds.

BATTLING BIOFILMS

In fact, it’s unlikely the pair would 
have launched a company except for 
one small thing: a very big discovery. 
In 2007, Cavanagh, a professor of 
biochemistry, and Melander, an 
associate professor of chemistry, 

ABOVE: Researchers Christian Melander, left, and John Cavanagh work together to 

find innovative ways to combat biofilms, which are responsible for 80 percent of all 

bacterial infections. RIGHT: A student works on a cancer research project in Cavanagh’s 

lab, thanks to funding from the Jimmy V Foundation.  

•   1998
James Otvos develops blood 
cholesterol test that grew into 
LipoScience, which went public 
in 2013.

•   1998
Steven Lommel & Tim Sit prove RNA 
can control gene expression, showing 
RNA, not DNA, as basic building block. 

•   1998
Thomas Parker unearths the remains in 
Jordan of the oldest structure used as 
Christian church.

•   1999
Jan Schetzina develops prototype 
for digital camera the senses only 
ultraviolet light. 
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were studying proteins that help 
bacteria survive. A class of these, a 
slimy collection of microorganisms 
called biofilms, is found virtually 
everywhere, from desert hot springs 
to arctic glaciers and dental plaque. 

Biofilms comprise about 80 percent 
of the world’s microbial environment 
and are, according to statistics from 
the National Institutes of Health 
and the Centers for Disease Control, 
responsible for up to 80 percent of all 
bacterial infections. Their tough, sticky 
coating gives many bacteria the ability 
to resist antibiotics. And they form in 
the lungs of people with cystic fibrosis, 
complicating management of the 
disease.

Biofilms also have an enormous impact 
on agriculture and industry. They 

destroy crops, foul the hulls of ships 
and coat medical devices. To see 
biofilms in action, look no further than 
your own teeth. If you’ve ever had 
plaque scraped away during a trip to 
the dentist, then you already know 
that getting rid of biofilms once they 
adhere to a surface is really difficult.

To create chemical compounds that 
can scrub away biofilms, Cavanagh 
and Melander looked to a sea sponge, 
Agelas conifera, that lives in the 
Caribbean Sea.

“Somehow, this sponge that can’t 
run away and that has no immune 
system stays remarkably clean while 
everything around it is covered in 
biofilms, so the sponge has some 
molecular way of keeping them at 
bay,” Cavanagh says. 

Using the sea sponge as a model, the 
researchers made molecules with 
the same properties as ageliferin, the 
compound that keeps the sponge 
free of biofilms.  Unlike the original 
found in nature, the compounds the 
scientists created are not toxic to 
mammals.

Almost immediately, the researchers 
realized the implications of their 
efforts.

“It became apparent that these 
molecules overcame all bacterial 
resistance,” Cavanagh says. “If it had 
a smaller impact, I think we would 
have been less enthusiastic.”

Melander says he did a quick 
calculation on the back of an envelope.

“The Navy has 290 ships and 
the amount of buildup on their 
hulls due to biofilms adds 25 
percent in extra fuel costs,” he 
explains. “That works out to 
$1 billion a year just because 
of the ships moving slower, not 
to mention more than a trillion 
tons of extra CO2 released into 
the atmosphere.”

Cavanagh sits forward in his 
chair.

“There are hundreds of 
applications for this discovery,” 
he says. 

OVERCOMING RESISTANCE

MRSA, of course, is the most obvious. 
Methicillin-resistant Staphylococcus 
aureus — its official name — is the 
deadly staph infection sometimes 
acquired by patients during a hospital 
stay. It kills more than 20,000 people in 
the United States each year and adds 
more than $8 billion to the annual cost 
of health care. It’s a tough infection 
to combat since it essentially disarms 
antibiotics, the wonder drugs that 
have nearly eliminated diseases like 
tuberculosis from the industrial world 
over the past seven decades.

When antibiotics interact with 
resistant bacteria, receptors on the 
surface of the bacteria identify the 
antibiotic as a threat. The bacteria 
can then choose what to do to survive. 
MRSA has two main ways to defend 
itself against antibiotics. It can shield 
itself by creating a biofilm — a thin 
layer that prevents the antibiotic from 
entering its cell — or it can change its 
own genetic makeup, so the antibiotic 
can’t get in. 

“Like any bacteria, MRSA goes in, 
sets up shop in the body, and then 
essentially pollutes the environment 
around itself — that ‘pollution’ is 
what makes people sick,” Melander 
says. “In normal situations, antibiotics 
go in, disrupt the cell structure of the 
bacteria and destroy it. Then your body 
can clean up the mess. But when a 

•   1999
Based on research on food 
preservation, Agrofresh start-up forms 
and markets SmartFresh.

•   1999
Graduate students form Nitronex Corp. 
to produce efficient semiconductors. 

•   2000
The Center for Marine Sciences and 
Technology opens in Morehead City.

•   2001
Team provides national leadership to 
understand feline immunodeficiency 
virus, leading to ongoing partnerships 
with industry to fight FIV and HIV. 
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bacterial strain becomes resistant 
to antibiotics, we have to continue 
upping the dosages or strength of 
the medications we use against it. 
Eventually, the treatment can become 
just as harmful as the bacteria itself.”

But instead of trying to directly 
combat MRSA’s defense mechanisms, 
the researchers’ compound works 
by disarming them before they can 
be activated. It interferes with 
the bacteria’s ability to recognize 
the antibiotic, so it can’t initiate a 
defensive response. The compound 
effectively recharges the antibiotics 
and makes them effective again. 

The next step is to increase the 
compound’s strength so that the 
antibiotics work at normal dosage 
levels. If what he’s seen thus far in 
test tubes turns out to work as well in 
people, Melander says, the compound 
will provide an effective weapon 
against MRSA, without the side effects 
associated with high dosages of super-
strong antibiotics.

CALL OF DUTY

The discovery resulted in two 
opportunities. The first was a call 
from an investor offering seed 
money to establish a business. The 
second was the chance to work with 
the Department of Defense to help 
wounded soldiers.

The offer from the Pentagon was easy 

to accept, says Melander. The wounds 
infected with MRSA are on the skin, 
he says, so they can be treated with a 
topical application of the compound.

“We don’t have to worry about 
absorption so we can use a high dose,” 
he says. “That’s something we can 
solve.”

In addition to helping the troops, the 
project provided a research benefit as 
well.

“Now, we finally have a compound that 
they can test,” he says. “It proves a 
point: if you put it on an infection, it 
gets better.”

But what about the more common 
type of MRSA that attacks the 
body internally? It’s a tougher and 
much longer process to develop a 
pharmaceutical product that wins FDA 
approval and succeeds in the market. 

“I have no delusions of grandeur,” 
Melander says. “There’s no way I 
believe that some compound we 
designed in our lab is going to go 
straight to approval. There will have to 
be refinements.”

That’s where a company like Agile 
Sciences comes in. It takes the 
research and development power of 
a business — a well-funded business 

— to see a potential drug through the 
federal approval process. And so in 
2007, armed with the seed money from 
the investor, Cavanagh and Melander 
began the work of turning an idea into 
an enterprise. 

To make up for their lack of business 
acumen, they turned to NC State’s 
resident experts, the professionals in 
the Office of Technology Transfer.

“You have to give the people in tech 
transfer their due,” Melander says. 

“They didn’t look at how we could make 
a quick dime, they looked at how we 
could really advance the technology 
and improve the state’s economy.  It’s 

ABOVE: Students in Cavanagh’s and Melander’s labs work on research that could improve the effectiveness of chemotherapy treatments.

•   2003 
Benham Pourdeyhimi and Trevor Little 
create new 3-D textiles, then found Novolon, 
which was purchased by Freudenberg 
Nonwovens, which built a plant in Durham.

•   2002
Michael Roe reveals BioUD as a 
tomato-based insect repellant, an 
alternative to DEET

•   2002
Dan Feldheim and Stefan Franzen 
develop nanoscopic polymer capsules 
to deliver chemotherapy using peptide 
fragments from virus proteins.

•   2003
Friday Institute for Educational 
Innovation opens. 
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not about just making money off a 
patent, it’s about creating a company 
with longevity that provides jobs 
and opportunities. That’s much more 
profound than a quick buck.”

For his part, Cavanagh found working 
with the university’s licensing office 
more helpful than he expected.

“I know that at other institutions 
they try to get as big a slice of your 
company up front as they can,” he 
says. “But here, they were savvy 
enough to say we want you to 
succeed. You’re onto this enormous 
discovery; we’ll let you get on with 
that and just take a little bit.”

The technology transfer staff, it 
turns out, has a solid track record of 
commercializing laboratory discoveries. 
They’ve helped researchers spin off 
more than 100 companies and guided 
more than 270 products to market. 
With more than 200 patents pending, 
more are sure to follow.

That expertise is vital, says Maria 
Rapoza, vice president of science 
and technology development at the 
North Carolina Biotech Center, a state-
funded organization that supports 
North Carolina’s thriving biotechnology 
industry.

“It takes a whole ecosystem to move 
ideas from the lab into the commercial 
marketplace,” she says. “There are 
so many steps along the way and the 

right thing has to happen at the right 
time. It’s a tricky process, but it can 
yield tremendous benefits for business, 
society and individuals.”

In fact, the 500 companies that make 
up the state’s biotechnology industry 
are responsible for 226,823 jobs 
and $64.6 billion in annual business 
volume. Plus, they pay North Carolina’s 
high-tech workforce more than $12.7 
billion in salaries and contribute nearly 
$2 billion per year in taxes to state 
and local government, according to 
a 2010 study by Battelle Technology 
Partnership Practice.

For Cavanagh and Melander, who 
have more than a dozen patent 
applications in process, the business 
side of research has been remarkably 
low maintenance. The CEO of Agile 
Sciences, Keith Stoneback — a 1974 
All-America linebacker and two-
time Duke University most valuable 
player — keeps the goal in sight 
for the team. He has more than 30 
years’ experience in the health care 
field, much of it shepherding startup 
companies to success.

“Keith and his team don’t need the 
founders looking over their shoulders,” 
Melander says.

The researchers trust Stoneback’s 
business instincts, even if they don’t 
share them. When the scientists came 
to him recently with an idea for a new 
product, the CEO was candid.

“That’s a $100 million market,” he told 
them. “I wouldn’t get out of bed for that.”

That’s just fine with Cavanagh and 
Melander, who aren’t driven by things 
like market share or profit potential. 

“John and I just think about science,” 
Melander says. 

COLLABORATE TO INNOVATE

It’s that focus on results that has 
made their ongoing work one of the 
most successful collaborations on 
campus. At a time when the university 
is encouraging cross-disciplinary work 
to drive innovation, and even looking at 
hiring faculty in clusters to focus on key 
areas, Cavanagh and Melander prove 
the power of partnerships.

“Scientists by nature don’t work very 
well together,” Melander observes. 

“What makes us a good example of 
working together is that we understand 
the problem we are trying to solve and 
genuinely like working together.”

If they’re good role models for their 
colleagues on campus, they’re even 
better ones for their students. In their 
labs, graduate students, undergraduates 
and even high school students are 
encouraged — even expected — 
to work together to tackle tough 
assignments.

With $1 million in funding from the 
Jimmy V Foundation, the students are 

part of a project designed to inspire the 
next generation of cancer researchers. 
The results are impressive, and 
Cavanagh hopes the foundation renews 
the grant this year.

“We’ve had 50 kids comes through the 
program since 2008,” he says. “We’ve 
tried to give them a lot of shots on goal 
to see if something would stick, and 
so far 90 percent have stayed in cancer 
research or stayed in the life sciences.”

It probably helps that their labs are 
getting results. In the past 12 months 
alone, students have worked on two 
potentially big breakthroughs, Cavanagh 
says. One is a discovery that could help 
chemotherapy work more effectively 
in patients with renal and colon cancer, 
and the other is a compound that 
targets the infections cancer patients 
often get in the hospital. 

Teamwork, Cavanagh tells his students, 
is the key to success in the laboratory.

“Working collaboratively will bring 
you into areas you would never even 
consider,” he says.

Melander echoes the sentiment.

“Increasingly, the answers we are 
seeking lie across disciplines,” he says. 

“Working together, we can answer far 
more questions than we can apart. At 
the end of the day, we don’t care if 
we’re wrong or right, as long as we get 
to the answers.” 

•   2004 
Liquidia founded, based on 
nanoparticle research led by Joseph 
DeSimone. 

•   2004
Team of engineers, led by Jay 
Narayan, develops breakthrough 
processes for creating self-assembled 
nanostructures for information storage.

•   2005
The Covington variety of sweet potato 
is released. By 2011, it accounts for 
90% of NC crop. 

•   2005 
The Textile Protection and Comfort 
Center teams with industry to develop 
suits to protect firefighters yet also 
provide movement.



14   .    Spring 2013   .    research.ncsu.edu

Building Partnerships
Building Nature Research Partnerships 

A visionary partnership between NC State and 
the North Carolina Museum of Natural Sciences aims to improve 

education and research opportunities at both institutions.
By David Kroll

Its three-story interior serves as the nerve center for 
immersive multimedia programming, from highly produced 
nature footage to live presentations and interviews with 
scientists here and around the world. Brian Malow, a 

“science comedian” and seasoned science communicator, 
serves as curator of the Daily Planet and hosts these and 
other outreach programs, such as the museum café’s wildly 
successful Thursday night public events.

Research laboratories represent the broad topical ground 
of natural sciences: astronomy and space observation; 
biodiversity and earth observation; genomics and 
microbiology; and paleontology and geology. Together with 
a central instrumentation laboratory, the research spaces 

On New Year’s Eve, the North Carolina Museum of 
Natural Sciences welcomed its one-millionth visitor since 
opening its new wing — the 80,000-square-foot Nature 
Research Center — just eight months earlier. With the 
addition of the NRC,  the museum now ranks  as the No. 1 
visitor destination in the state, bypassing the Biltmore in 
Asheville and the North Carolina Zoo in Asheboro. Building 
on the museum’s 134-year heritage and a collection of over 
three million specimens, the new center showcases the 
scientific discovery process in action: “How Do We Know?” 

The NRC is best recognized by the giant globe sitting high 
above West Jones Street: the SECU Daily Planet theatre, 
a 70-foot diameter Landsat representation of the world. 

RIGHT: Meg Lowman, NRC director, 

focuses on sharing research wonders.

•   2005  
NC State’s Prague Institute opens, 
expanding beyond initial courses from 
the College of Design to cover many 
disciplines.

•   2005
Mary Schweitzer discovers soft tissue in 
a 68-million-year-old dinosaur bone.

•   2006
NC State team participates in 
developing filter to remove human form 
of mad cow disease from blood.

•   2006
Through North Carolina Journeys, 
NC State brings a new approach to 
textbooks for public schools. 
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feature floor-to-ceiling glass walls that allow the public to 
view original scientific research in action. In addition, the 
Window on Animal Health features museum and NC State 
veterinary staff performing surgical procedures, such as the 
implantation of radio frequency identification tags. Two-
way audio communications allows visitors to ask questions 
as veterinarians and veterinary students explain their 
progress. It is just one of the many partnerships between 
the NRC and NC State. 

NRC Director Meg Lowman is a pioneering tree canopy 
biologist and conservation scientist who also serves as a 
research professor of natural sciences in the College of 
Physical and Mathematical Sciences at NC State. Lowman 
and former museum director Betsy Bennett have worked 
jointly with the university’s deans and faculty to recruit 
directors of several of the new laboratories, who also have 
faculty  appointments at NC State.

“With the critical NC State partnerships forged with 
Dean Dan Solomon, Dean Jeff Braden, and Dean Mary 
Watzin, the NRC becomes a giant laboratory for NC State 
students and faculty, as well as other University of North 
Carolina system partners,” says Lowman. “We hope this 
will facilitate training NC State students and also sharing 
science with youth, citizens and policymakers.”

Solomon, who heads the College of Physical and 
Mathematical Sciences, notes that the museum will now 
jointly administer The Science House, a K-12 outreach 
program which, for over two decades, has partnered 
with the state’s math and science teachers to bring the 
excitement of discovery to the classroom. 

Solomon says the university’s partnership with the NRC 
not only helps educate the next generation of scientists, 
but also opens the door to better communication between 
researchers and the public.

“We cannot bemoan the fact that much of the public does 
not well understand climate change and the prospects for 
sea-level rise, nor vaccines, nor genetically-modified foods if 
scientists are talking only to each other,” he says.

PALEO PARTNERS

Broadly speaking, Lindsay Zanno’s work addresses many 
questions about the dinosaur heritage of birds. Director of 
the NRC Paleontology and Geology Research Laboratory 
and research associate professor of biology, Zanno came 
most recently from the Field Museum in Chicago. 

Zanno’s specific expertise in theropod dinosaurs is 
influenced by her graduate work at the University of Utah 
where she pioneered the study of Falcarius utahensis, a 
126-million-year-old species found at Crystal Geyser Quarry 
in eastern Utah. Falcarius, Latin for “sickle-maker” to 
describe the dinosaur’s large hand claws, is thought to be 
the missing link between predatory dinosaurs and plant-
eating therizinosaurs. 

Zanno’s continuing work in Utah is only one of six ongoing 
field projects in the lab and her research program has a 
wide reach also, spanning the gap between conservation 
biology, geology, ecology and paleontology. 

Zanno has two NC State graduate students and serves on 
the committees of two others. One student is decoding the 
evolution of Triassic apex predators. Other projects involve 
using phylogenetic methods to identify ecomorphological 
correlates in bird beaks (living dinosaurs) and modern 
proteomics techniques to study ancient crocodile teeth. 
Zanno’s team is applying other contemporary technology 
such as CT scans of a duck-billed dinosaur skull in 
preparation for an NC State student project on dinosaur 
beak preservation. 

A dozen NC State undergraduates also gain experience 
through lab internships each year in fossil preservation, 
science communication, or research capitalizing on the 
museum’s rich collection of zoological and fossil specimens. 
This summer the laboratory is offering a six-week summer 
field school in paleontology for NC State students. Last year, 
the group travelled to the Okavango Delta in Africa to film 
instructional videos for biology classes.

c o n t i n u e d  o n  p a g e  1 6

TOP: Dan Dombrowski, the museum’s 

chief veterinarian, conducts a medical 

examination on the museum’s anesthetized 

sloth with the aid of NC State veterinary 

medicine faculty and students.

MIDDLE: Vanessa Grunkemeyer, 

clinical assistant professor of exotic 

animal medicine, instructs a senior 

veterinary student in the NRC Window 

on Animal Health.

BOTTOM: Andrea Massa, a museum pre-

vet intern and NC State senior, assists 

middle school students during a special  

camp in an NRC Investigate Laboratory.

•   2007
Christian Melander & John Cavanagh 
found Agile Sciences to create products 
from the Agelas sea sponge to help 
antibiotics treat infections. 

•   2008
Stephen Reynolds leads a team that 
confirmed the youngest known supernova 
remnant. 

•   2008
NC State opens center at NC Research 
Campus to study plants & human 
health. 

•   2008
Bailey variety of peanuts is the latest 
version introduced for growers in 
NC, SC and VA.
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Paul Brinkman, assistant director in that lab, not only teaches 
laboratory and field techniques to students, interns and 
volunteers but also serves as a bridge to the humanities. 
Brinkman is a historian of science focusing on the geology 
and vertebrate paleontology of the late 19th and early 
20th century, particularly in the American West. With an 
appointment in the NC State Department of History, he 
is working on the O.C. Marsh Correspondence Project to 
document the work of the scientist he calls, “one of the pillars 
of American dinosaur paleontology.” 

Bridging the sciences and the humanities is just another of 
the shared goals of the NRC and NC State. The laboratory 
team documents the wide scope of its work on its website: 
expeditionlive.org.

TRAPPING AND TRACKING

Roland Kays directs the NRC Biodiversity and Earth 
Observation Research Laboratory. A wildlife biologist, Kays 
is research associate professor of fisheries, wildlife and 
conservation biology in the Department of Forestry and 
Environmental Resources of the College of Natural Resources. 

Joining the NRC from the New York State Museum, Kays 
has been an avid adopter of technology to track animal 
migration and the effects of habitat fragmentation on the 
range of species. But Kays is equally devoted to simple 
technology that citizen scientists can use to make their own 
observations. One of Kays’ first projects here was the Great 
Chicken Coop Stakeout. Kays launched a website to recruit 
Raleigh chicken-keepers to mount motion-activated camera 
traps in their yards to document wildlife drawn to chickens.

In collaboration with the Smithsonian Institution, Kays has 
been expanding these efforts with the eMammal project 
(facebook.com/eMammal). Scientists and the public can 
use camera traps to contribute information and images to 
a central repository that can help biologists understand the 
range, abundance and diversity of mammals. This year’s 
participants included students running projects in South 
Mountains State Park and Game Lands, Stone Mountain 
State Park and Thurmond Chatham Game Lands. For 2013, 
Kays and his research teams will expand these efforts to 
the Uwharrie and Great Smoky Mountains.

Kays also takes some of these techniques worldwide. Last 

ABOVE: The NRC Paleontology 

and Geology Research Laboratory 

conducts field work in Utah to 

discover new dinosaurs.

ABOVE RIGHT: Roland Kays is 

director of the NRC’s Biodiversity and 

Earth Observation Lab. 

•   2008
Edward Breitschwerdt develops a new 
rapid test for Bartonella, known as cat 
scratch fever, leading to creation of 
Galaxy Diagnostics. 

•   2008
Environmental and social scientists, 
Fire Chasers begin helping federal 
officials improve organizational 
response to fighting wildfires. 

•   2008
Collaborative team designs better play 
areas to help reduce childhood obesity.

•   2009
Psychology researchers find senior 
citizens can use electronic games to 
maintain cognitive skills. 
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Communicating Science
By David Kroll

Like four of the Nature Research Center’s laboratory directors, my position as director of science communication is another 
partnership with NC State. As an adjunct associate professor of English, I teach graduate students science writing for the 
media and undergraduates the principles of news and article writing. 

summer, his team traveled to the living laboratory of Mpala 
Research Centre in Kenya to examine social networks among 
baboons. Kays’ team gently captured and outfitted 30 baboons 
with high-resolution GPS collars that recorded movement of 
the pack at one-second intervals.

As biodiversity assistant director, Michelle Trautwein runs 
other projects in Kays’ laboratory as an adjunct faculty member 
in the Department of Entomology. She works with Brian 
Wiegmann on the evolutionary history of insects and flies. 

Both Kays and Trautwein are gifted science communicators. 
Kays has written for The New York Times’ “Scientist At Work” 
series while Trautwein appears regularly on local television 
and radio, such as Frank Stasio’s “The State of Things” on 
WUNC.

In addition, Trautwein leads the laboratory’s efforts on the 
Arthropods of Our Homes project with NC State biologist 
and NRC advisory board member Rob Dunn. Holly Menninger, 
Dunn’s director of public science, is a fixture at the NRC 
not only on these research projects but in giving public 
presentations and mentoring students and volunteers.

DIVIDENDS OF PROXIMITY

Julie Horvath, director of the NRC Genomics and Microbiology 
Research Laboratory has her faculty appointment in the 
Department of Biology at NC Central University. Nevertheless, 
the short distance to NC State and the frequent traffic of 
NC State faculty and students has led her laboratory to 
also participate with Dunn’s group on an extension of their 
microbiome work.

Following from the Dunn lab’s Belly Button Biodiversity 
Project, the team is investigating the role that microbial 
diversity of the axillae (armpits) plays across primate 
species, particularly with regard to mating behavior. Armpit 
odors don’t come from us directly by rather from resident 
bacteria metabolizing chemicals in our sweat. Examining 
the biodiversity of those microbes inhabiting our armpits 
might reveal more about our social patterns than our more 
obvious physical and personality characteristics.

Horvath’s assistant director, Julie Urban, worked with NC 
State undergraduate Meg Ehlers and Dunn lab postdoctoral 
fellow Dan Fergus on the pilot phase of the project 
(#PitStart). Fergus is sequencing marker regions of the DNA 
of 600 isolates to identify the bacterial species. The project 
will next examine how deodorant and bathing habits affect 
these bacterial populations.

Urban is also continuing work here that may initially seem 
unrelated. She is a specialist in the biology of planthoppers, 
insects that display unusual head morphology and elaborate 
plumes. NC State biology major Lexis Hohman is working 
with Urban to identify symbiotic bacteria living inside of 
planthoppers. 

The location of the Nature Research Center only miles from 
the NC State campus has created a similar cooperative 
relationship between two state institutions with distinct 
strengths and shared goals. Creative relationships such as 
these are the foundation for NC State as it ventures into its 
next 125 years.

TOP: NRC labs are popular spots during 

special events, such as international 

meetings for science communicators. 

Karyn Traphagen, left, executive director 

of Science Online, enjoyed a session with

Holly Menninger, of NC State’s Your Wild 

Life project..

 MIDDLE: One of Kays’ colleagues 

examines insect specimens in the lab. 

BOTTOM: The paleontology lab requires 

precision, even with a crowd watching.
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•   2009
Industrial Extension Service reaches 
goal of creating $1 billon in economic 
value to NC manufacturers in less than 
4 years. 

•   2009
The Entrepreneurship Initiative 
launches the eGames student 
competition.

•   2010
Glenn Kleiman, Friday Insititue 
director, is key partner in NC 
receiving $400 million in federal 
Race to the Top education funds. 

•   2010
Michael Steer’s team identifies ways 
to identify improvised explosive 
devices, now used by U.S. troops. 
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TOP: David Kroll is likely the only 

pharmacologist in the nation to be 

part of a humanities college.

BOTTOM: Kroll works with NC State 

students in his science writing classes, 

and also leads communications for the 

Nature Research Center.

My 20-year academic 
research career focused on 
the discovery of anticancer 
drugs from natural sources 
such as plants and 
microorganisms, instilling 
a deep respect for nature’s 
chemistry laboratory. I began 
my independent career at the 
University of Colorado School 
of Pharmacy from 1992 to 
2001, and split my time in 
North Carolina between Duke 
University, Research Triangle 

Institute (now RTI International) and North Carolina Central 
University before joining the Museum of Natural Sciences 
last January.

Dean Jeff Braden notes that getting me appointed to the 
graduate English faculty “certainly raised some eyebrows 
on campus.” But he explains, “We felt it was essential that 
the College of Humanities and Social Sciences be involved 
with the NRC because, although the natural sciences are 
not in our college, the study of public opinion, discourse, 
and understanding of sciences is.” Effective science 
communications requires scholars from multiple disciplines, 
he adds.

I’ve always been involved in providing accessible science 
and medical information to the public — everyone who 
has taken prescription and over-the-counter drugs — and 
health professionals. While at Colorado, I benefitted from 
fruitful interactions with broadcast and print media. These 
experiences led me to appreciate the role of journalism in 
serving the public with objective and easily consumable 
information on the science that affects daily lives.

My current focus is to combine my expertise in 
communicating complex scientific topics with my digital 
media efforts dating back to my first blog in late 2005. I’m 
currently a regular contributor to the pharmaceutical and 
healthcare section of Forbes.com and write on science 
education issues for the CENtral Science blog platform of 

Chemical & Engineering News, the news magazine of the 
American Chemical Society. 

As scientists are increasingly called on to engage with the 
public, funders and policy makers, my focus at NC State 
is to enhance didactic and practical offerings in science 
writing, the public understanding of science and science 
policy. In addition, I’m working with museum and NC State 
faculty colleagues on social media approaches to science 
communication. All of these areas are fertile ground for joint 
research projects with faculty and students.

Communication skills are becoming more important for 
doctoral trainees in the sciences and engineering as the 
employment market for traditional laboratory positions 
lags. Last fall, half of the students in my graduate science 
writing course were NC State graduate students in the 
sciences. Some sought to incorporate freelance writing 
into their careers while others simply wanted to learn 
skills to improve their communication with non-scientists. 
I’m currently working with Department of Communication 
chair Ken Zagacki and his faculty to broaden these 
interdisciplinary offerings across the campus.

In this partnership, NC State students and faculty will have 
access to resources to tell the stories of a 134-year-old 
North Carolina institution that has itself transitioned into 
a more interactive space for social engagement with the 
scientific process. 

Similarly, NC State students and faculty can work via public 
outreach programs managed with my colleagues — Deputy 
Director of Education Katey Ahmann and Assistant Director 
of Science Communications Brian Malow — such as 
science cafés, “meet the scientist” small group discussions, 
science trivia nights and multimedia presentations in the 
museum’s marquee theater, the SECU Daily Planet. 

We welcome students, faculty, staff and members of the 
community to join us for any of these daily and weekly 
events. Stay up-to-date with all of the museum’s activities 
at naturalsciences.org, on Twitter @naturalsciences, or on 
Facebook at facebook.com/naturalsciences.

•   2011
Smart transformers developed by the 
FREEDM Systems NSF Engineering 
Research Center named in world Top 
10 emerging technologies by MIT.

•   2011
Aseptia announces plans to open 
Wright Foods facility in Troy, NC, 
based on NC State food preservation 
research

•   2011
Spurred by Paola Sztagn, NC State 
hosts meeting to define national 
Common Core State Standards for 
Mathematics. 

•   2011
Astrophysicists solve the mystery of 
what caused a supernova in 185 A.D.  
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•   2011
Michael Dickey & Orlin Velev lead 
development of memory device that is 
as soft as Jell-O and functions well in 
wet environments.

•   2012 
NSF awards the ASSIST Engineering 
Research Center to focus on smart, 
self-powered, wearable health and 
environmental sensors.

•   2012 
Yuntian Zhu developed new 
techniques for stretching carbon 
nanotubes to create stronger and 
lighter carbon composites.

•   2012 
Ramón Collazo led a team developing 
energy-efficient LED devices that use 
ultraviolet light to kill pathogens such 
as bacteria and viruses.

Mozzarella makers in Italy and natural gas extractors 
in the United States are just two industries that need to 
remove high salt concentrations from water — one to 
start a process, the other to complete theirs. 

Unique technology developed by NC State researchers, 
and now the focus of the startup Tethis, soon could be 
used by such varied industries. In recent months, three 
student entrepreneurs have moved from class project 
to product development, gained participation of Triangle 
entrepreneur and NC State alum Chris Evans, and received 
$800,000 initial funding.

Tethis is a member of NC State’s Fast 15 Class of 2013. 

Brainchildren of faculty, staff and students, some of the 
compaines and projects are in very early stages. Others 
have business plans and are moving toward sales or 
service delivery. Each of the Fast 15 receives customized 
support from New Venture Services, within the Office of 
Technology Transfer or OTT.

The Tethis technology grew from studies by professors 
Richard Venditti and Joel Pawlak in the College of Natural 
Resources. Pawlak is now the college’s interim associate 
dean for research. Intrigued by starch-based foams used 
to make packaging materials, the pair began looking at 
alternate mixtures using hemicellulose that is extracted in 
the production of wood materials. 

“First, Tethis has a rare opportunity 

to develop technology that has both 

a great market potential and the 

ability to do some real good for the 

environment. Second, I really liked the 

energy and creativity of the team.” 

— CHRIS E VANS

Absorbing Talent and Technology

FAST 15

ABOVE: From left, Scott Bolin, Moataz Mousa and Ryan Chan moved from classmates to business team as they developed a plan that resulted in Tethis.

c o n t i n u e d  o n  p a g e  2 0
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Rather than developing a 
coating to repel moisture, the 
new mixtures — including 
chitin from crustacean shells — 
performed as superabsorbent 
microsponges. “They were salt-
suckers,” Pawlak recalls with 
a smile.

By 2010, OTT had filed for a 
U.S. patent, then continued to 
work with the researchers to 
identify companies that might 

be interested in licensing the technology. Their combined 
conclusion: it was an ideal opportunity for a start-up. 

In Fall 2011, OTT placed the technology into the HiTEC 
Program in the Poole College of Management. The 
program brings together students in the sciences, 
engineering and management to evaluate and develop 
high-tech startup opportunities. Moataz Mousa, a 
chemical engineering doctoral student, was on a team 
that started looking at its business potential. In the 
second semester, then-MBA student Scott Bolin and Ryan 
Chan, a materials science doctoral student, joined the 
group. 

“Salt was identified as the key 
problem” by industries, Mousa explains. 
NC State had a solution. The new 
product could be a powder mixture 
that binds with the salt, so that clean 
water can be pressed out. Or the new 
materials can be part of filters through 
which water is pumped.

The project team was serious. “They 
are sharp students who want to push 
the technology forward,” explains 
Pawlak, now a science adviser for 
Tethis along with Venditti.

As the semester ended, Bolin, Mousa 
and Chan knew they wanted to build a 
company. Other project partners chose 
to focus on other opportunities. 

NC State’s technology transfer team continued its key role 
working with the researchers and the new company. “We 
have an exclusive license agreement,” notes Bolin, who 
graduated in May. He is now Tethis CEO. Mousa and Chan 
lead product development. 

Evans, now Tethis executive chairman, worked with the 
team through the Blackstone Entrepreneurs Network. Two 
reasons drew him. “First, Tethis has a rare opportunity to 
develop technology that has both a great market potential 
and the ability to do some real good for the environment. 
Second, I really liked the energy and creativity of the team,” 
he explains.

A great need and likely first use will be to remove salt from 
natural gas fracking wastewater, thus allowing brine to be 
treated on-site. “We will take it to other industries,” Bolin 
adds, citing its ability to remove heavy metals or radioactive 
materials from wastewater. The natural products even 
could be used in diapers and other personal products.

Another potential use is for drinking water. About 44 
million people now rely on reverse osmosis as a saltwater 
treatment. Or new products could be used by a new 
generation of space explorers. Thus, the sky may be the 
limit. 

TOP: Research has defined the 

combination of powder materials that can 

absorb salt from water-based solutions.

BOTTOM: The Tethis formula can create 

foam, which is skimmed and dried for 

appropriate disposal.

RIGHT: Joel Pawlak, left, and 

Richard Venditti, both of the College 

of Natural Resources, initiated research 

that led to Tethis.
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With its first class already moving 
toward business success, NC State’s 
Fast 15 program is now working 
with its Class of 2013. These startup 
opportunities represent research 
and innovation from across campus, 
including the colleges of engineering, 
management, agricultural and life 
sciences, natural resources and textiles; 
as well as student entrepreneurship.

Russell Thomas, who leads NC State’s 
New Venture Services, notes that 
the new class members each have a 
“quest for success,” yet also are highly 
supportive of each other’s efforts to 
organize and launch.

•   CellSentry focuses on 
cybersecurity by creating a new 
trust-verification security platform for 
mobile devices and other IT platforms. 
CellSentry is currently exploring 
collaborative efforts with mobile 
technology vendors. 

•   Enteric Vaccine Solutions is 
focused on commercializing a vaccine 
platform for fighting intestinal bacteria 
such as Salmonella and E. coli, by 
developing a Salmonella vaccine for 
the poultry industry. The Salmonella 
vaccine for poultry will prevent 
foodborne diseases and make poultry 
and eggs safer for human consumption. 
This technology was a 2011 
Chancellor’s Innovation Fund winner. 

•   GetZeek provides a completely 
mobile coupon book as a fundraising 
solution for schools and community 
organizations. The format migrates the 
popular concept of paper coupon books 
to a 21st-century mobile platform.

•   Granular Systems helps 
industrial companies make smarter 
energy-use decisions. With a patent-
pending distributed submetering 
solution at the plug level, Granular 
offers real-time visualizations through a 
personalized online portal that provides 
specific suggestions to use electricity 
more efficiently.

•   GridBridge is focused on 
advanced-technology solutions to 
modernize the electrical grid. With 
partner electric utilities, GridBridge will 
introduce and implement revolutionary 
products to optimize electricity flow 
on the grid and to minimize costly 
capital-intensive overhauls. This is 
the first startup from the National 
Science Foundation-funded FREEDM 
Systems Engineering Research Center, 
headquartered on the NC State 
Centennial Campus. 

•   Koyr is developing intelligent 
instrumentation for detecting 
radioactive isotopes. The android-
enabled, Geiger counter technology can 
be integrated into mobile networks, 
thus providing ready access and 
automated data processing and 
analysis capabilities.

•   mAssured Technology is 
developing a new capability to separate 
smartphone operating systems, thus 
directly supporting the “Bring Your Own 
Device” trend of employees using their 
own mobile devices in the workplace.

•   NFM Audit Software is 
commercializing a novel software 
tool that identifies discrepancies in 
the financial statements of public 
companies by correlating financial 
statements with nonfinancial 

measures, known as NFMs. The Web-
based tool automates the collection 
of NFMs from SEC filings and 
enables users to more efficiently and 
effectively identify inconsistencies. 

•   Novocor Medical SystEMS 
is continuing development of an 
innovative rapid chilling device for 
inducing therapeutic hypothermia 
in cardiac arrest, heat stroke and 
heavily concussed patients, thus 
buying time that can save lives. This 
startup project was formerly known 
as Certalgo. 

•   Offline Media is redefining a 
world where “social” means more 
than sitting behind a computer. 
Offline is developing an application 
for discovering a community by 
creating, joining, and/or sharing group 
events. Currently located at Triangle 
Startup Factory in the American 
Tobacco Campus of Durham, the 
company ranked in the state’s Top 30 
tech startups selected by the Council 
for Entrepreneurial Development.

•   RiboScan is developing a 
Web-based service for academic 
researchers and life science 
companies to better solve protein 
expression needs. Its novel 
computational model provides 
detailed insights into protein 
translation, resulting in optimized 
gene sequences for producing 
desired levels of proteins, such as for 
biopharmaceuticals and therapeutics. 

•   Solar Dyes is commercializing a 
new “sensitizer” or dye that harvests 
more ambient and solar light than 
any dye currently on the market. It 
can be used in dye-sensitized solar 

cell applications, such as Building 
Integrated Photovoltaic that is used to 
create more effective solar cells. 

•   Tethis is commercializing a 
filtration-technology platform that will 
enable better onsite water treatment 
solutions for varied industries, 
including the growing operations of 
natural gas fracking. (See page 19.) 

•   VaporPulse has a unique 
technology platform for applying 
highly uniform and functional coatings 
on varied products. VaporPulse 
currently is working on products to 
improve protection and mobility of 
military personnel. Other potential 
uses include textiles, medical devices, 
packaging, energy and electronics. 
This technology was a 2011 
Chancellor’s Innovation Fund winner.

•   Zone Five Software is offering 
SportTracks, a Web-based platform 
to build online fitness communities 
that integrate with existing GPS and 
sensor devices. SportTracks focuses 
on serious amateur athletes who are 
data and analytics geeks, along with 
coaches who connect with athletes 
online, and device-makers who need 
software solutions.

The online listing at go.ncsu.edu/fast15 
offers links and details. 

Watch for a Fast 15 event in late 
spring or early summer, where 
participants will showcase products, 
technologies and/or services through 
pitches to potential investors. Contact 
Russell_Thomas@ncsu.edu to help 
advance any of these opportunities 
in terms of talent, investment or 
partnerships.
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KUDOSKUDOS

Scholars are nominated by their colleges 
and selected by a committee of senior 
faculty. The inaugural class includes: 

•	 Jose Alonso, genetics
•	 Joseph Brazel, accounting
•	 Jessica Decuir-Gunby, curriculum,  
 instruction and counselor education

•	 Michael Dickey, chemical and   
 biomolecular engineering

•	 Rob Dunn, biology
•	 Andrew Fox, landscape architecture
•	 Bonnie Fusarelli, leadership, policy  
 and adult and higher education

•	 Amy Grunden, microbiology
•	 Jason Haugh, chemical and   
 biomolecular engineering

•	 William Hunt, biological and   
 agricultural engineering

•	 Fikret Isik, forestry and   
 environmental resources

•	 Elizabeth Loboa, biomedical   
 engineering

AAAS Honors Zhu 
for Nanotechnolgy

Yuntian T. Zhu’s “pioneering and 
innovative work on nanotechnology 
development and fundamental 
science of nanomaterials” was cited 
by the American Association for the 
Advancement of Science as it selected 
him among its newest class of fellows. 

Zhu, distinguished professor of 
materials science and engineering at 
NC State, was honored at the 2013 
AAAS Annual Meeting in Boston, 
Mass. Zhu and his research group 
have made significant advances in the 
fields of nanostructured materials and 
carbon nanotubes with applications 
in everything from airplanes to 
bicycles. These advances include the 
recent development of strategies to 
simultaneously increase the strength 
and ductility — or stretchability — of 
nanostructured metals and alloys, a 
significant breakthrough because 
previous attempts to improve ductility 
have sacrificed the strength. The group 
has also synthesized four-centimeter-
long carbon nanotubes and fabricated 
super strong and stiff carbon nanotube 
fibers and composites.

By stretching the CNT material before 
incorporating it into a composite for use 
in finished products, the researchers 
straighten the CNTs in the material, 
which significantly improves its tensile 
strength — and enhances the stiffness 
of the composite material and its 
electrical and thermal conductivity.

State-of-the-art carbon fiber composites 
are currently used to build products 
where strong, lightweight materials are 
desirable. Lighter airplanes, for example, 
are more fuel-efficient. However, 
researchers have long thought that if 

•	 Jon-Paul Maria, materials science  
 and engineering

•	 Alison Motsinger-Reif, statistics
•	 John Muth, electrical and computer  
 engineering

•	 Nanette Nascone-Yoder, molecular  
 biomedical sciences

•	 Heather Patisaul, biology
•	 Orlando Rojas, forest biomaterials
•	 Ann Ross, sociology and   
 anthropology

•	 Heike Sederoff, plant biology
•	 Seth Sullivant, mathematics
•	 Lori Foster Thompson, psychology
•	 Keith Weninger, physics
•	 Xiangwu Zhang, textile engineering,  
 chemistry and science

The University Faculty Scholars program 
strengthens NC State’s ongoing 
commitment to faculty excellence. Last 
year the university also launched the 

these composites could be made with 
CNTs they could be just as strong, but 
10 times lighter. Or they could be the 
same weight, but 10 times stronger.

Huang Cited for 
Energy Leadership 

Alex Huang, director of the National 
Science Foundation-funded FREEDM 
Systems Center, is among 10 honorees 
chosen for the 3rd annual Energy 
Leadership Awards by the Charlotte 
Business Journal. The program cites 
individuals who have played a key 
role in making the Carolinas a global 
player in the energy industry. He was 
recognized at a January event and in 
a Charlotte Business Journal special 
report. Huang also is the Progress 
Energy Distinguished Professor of 
Electrical and Computer Engineering 
at NC State. The FREEDM Center is 
located on Centennial Campus.

Chancellor Lauds 
Faculty Scholars 

The new University Faculty Scholars 
program recognizes and rewards top NC 
State early- and mid-career faculty. Each 
honoree receives $10,000  — in donated 
funds — for each of the next five years 
to support their academic endeavors.

The program is part of the university’s 
strategic initiative to invest in and retain 
top faculty. It is funded by generous gifts 
totaling $5.7 million: $3 million from 
Jim and Ann Goodnight and $2.7 million 
from the William R. Kenan Jr. Charitable 
Trust. “Investing in retaining and 
attracting the best faculty to teach our 
students and lead innovative research 
that improves lives and enhances the 
state’s economy is a key strategic 
goal for NC State,” Chancellor Randy 
Woodson says.

CLOCKWISE FROM ABOVE: Orlando Rojas examines a sensor in his lab. Rojas is among 

the inaugural class of University Faculty Scholars named by the chancellor.  •		Alex 

Huang of the Semiconductor Power Electronics Center measures the temperature 

emitting from new solid-state technology to possibly replace transformers in electrical 

transmissions.  •		Keith Gubbins looks over the work of one of his graduate students in 

his office on Centennial Campus. He has been honored for his work in thermodynamics 

and statistical mechanics.
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Chancellor’s Faculty Excellence Program, 
an effort to attract some of the best 
and brightest minds to join NC State’s 
interdisciplinary efforts to solve some of 
the globe’s most significant problems.

British Royal Society 
of Chemistry 
Names Gubbins

Keith Gubbins has been selected 
to receive the 2013 Lennard-Jones 
Lectureship and Prize from the British 
Royal Society of Chemistry for his 
outstanding contributions to the field 
of thermodynamics and statistical 
mechanics. The Lectureship and Prize 
are named in honor of Professor Sir 
John Lennard-Jones of Cambridge 
University.

Gubbins’ accomplishments are 
well-summarized in the preface of a 
two-issue celebration of his work in 
Molecular Physics. Per the preface, he 

“is a renowned figure in the area of the 
statistical mechanics of fluids, with key 
papers that have established lines of 
investigation for countless researchers. 
But Keith is known also for his support 
of younger researchers in the field, his 
dedication to international collaboration, 
and his contributions in the development 
of the institutions and departments of 
which he has been part.”

Other recent awards include receiving 
the Medal of Merit from Adam 
Mickiewicz University in Poznan, Poland 
in 2011, the Rossini Lecture 2012 Award 
from the International Association 
for Chemical Thermodynamics (to 
honor “contributions to chemical 
thermodynamics”), and the Foundations 
of Molecular Modeling and Simulation 
(FOMMS) Medal 2012 to honor 

“profound and lasting contribution by one 
or more individuals to the development 
of computational methods and their 
application to the field of molecular-
based modeling and simulation.”
 
Entrepreneurs and 
Innovators Cited

NC State celebrated its 
achievements in innovation and 
entrepreneurship for 2012 — including 
42 U.S. patents issued and 10 start-
up companies launched — with its 

Innovator of the Year and Entrepreneur 
of the Year awards.

“These outstanding researchers 
and innovators represent the 
entrepreneurial spirit that permeates 
throughout NC State,” says Chancellor 
Randy Woodson. “Not only are they 
conducting terrific science, but they 
are turning their results into products, 
services and even companies that 
benefit the citizens of North Carolina, 
the U.S and the world.”

Jere Confrey and Josip Simunovic 
were named Innovators of the Year 
for 2012. 

Confrey is Joseph D. Moore 
Distinguished Professor Mathematics 
Education and a senior scholar at the 
William and Ida Friday Institute for 
Educational Innovation. She also is 
chief mathematics officer for Wireless 
Generation, Inc., a company building 
digital curricula with diagnostic 
assessments for middle grades.

Simunovic is a research associate 
professor in the Department of Food, 
Bioprocessing and Nutrition Sciences 
and assistant director of the NC 
State site of the Center for Advanced 
Processing and Packaging Studies. 
Simunovic has gained national and 
international recognition as one of 
the leading researchers on advanced 
thermal processing of foods.

John Cavanagh, Christian Melander 
and Mary Tschirhart were named 2012 
Entrepreneurs of the Year.  

Cavanagh, William Neal Reynolds 
Distinguished Professor of 
Biochemistry, is an expert in protein 
structural biology, particularly in 
how bacteria are able to protect 
themselves. Melander is an associate 
professor in the Department of 
Chemistry. His research focuses on 
defining small molecules that control 

bacterial behavior and small molecule-
coated nanoparticles with antibacterial 
and antiviral properties. See more 
about their combined research and 
start-up, Agile Sciences, on page 10.

Tschirhart is the director of the 
Institute for Nonprofits and a professor 
of public administration. She leads a 
diverse array of initiatives including 
research projects, education programs, 
community collaborations and social 
entrepreneurship initiatives.

Presented by the Office of Research, 
Innovation and Economic Development, 
the awards recognize members 
of NC State working to promote 
commercialization of university 
intellectual property, train future 
leaders, and champion the 
university’s culture of innovation and 
entrepreneurship. 

Hoit Takes 
IT Honors

NC State’s chief information 
officer, Marc Hoit, has been named 
a top IT executive in the Research 
Triangle Region. Hoit was selected 
a winner of the Triangle Business 
Journal CIO of the Year Awards in the 
public sector category. In partnership 
with the North Carolina Technology 
Association, the Triangle Business 
Journal honored 23 tech-savvy 
executives. The awards recognize 
individuals who have used information 
technology in innovative ways 
to create competitive advantage, 
optimize business processes and 
enable growth.

Pizza Boxes Project 
Wins Green Award

Three textile engineering students 
were awarded third place in the 2012 
Odebrecht Award for Sustainable 
Development. Richard Figueroa, Nicole 

c o n t i n u e d
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Santos and Monica Golike’s project 
was based on their class assignment 
in Melissa Pasquinelli’s sustainability 
course last spring.

The project looked at the recyclability 
of oil-contaminated pizza boxes, which 
typically cannot be recycled. The 
students examined three different ways 
to recycle the boxes including adding 
a solvent to the recycling bath, using 
a bio-polymer coating on cardboard 
and using the contaminated cardboard 
as a recycled composite material for 
construction purposes. The students 
received $10,000 among prizes and 
opportunities for their work.

Westmoreland 
to Lead AIChE

The American Institute of Chemical 
Engineers has chosen Phillip R. 
Westmoreland, a professor of chemical 
and biomolecular engineering at NC 
State and executive director of the 
university’s Institute for Computational 
Science and Engineering, as its 
2013 president. Known as AIChE, 
the organization has nearly 45,000 
members.

Walden Receives 
Order of the 
Long Leaf Pine

It is difficult to imagine a more 
deserving recipient of North Carolina’s 
Order of the Long Leaf Pine award than 
Mike Walden, an N.C. Cooperative 
Extension economist. Given by the 
governor, the award is among the 
highest state honors. Walden has 
been explaining economic issues and 
concepts throughout his 30-plus-year 
career. When radio, television and 
newspaper reporters want a coherent 
comment on an economic story, they 
call Walden. In addition to interviews, 
Walden also gives approximately 80 
formal talks each year to a range of 
audiences on economic issues. 

Landscape 
Architects 
Honor Moore

Robin Moore, professor of landscape 
architecture, was awarded Honorary 
Membership in the American Society 
of Landscape Architects (ASLA).

Honorary membership is among the 
highest honors ASLA bestows in 
recognition of notable service to the 
profession. Since its inception in 1899, 
ASLA has inducted only 158 honorary 
members. College of Design alumnus 
and 2010 LaGasse Medal recipient 
William Flournoy, FASLA, with the 
unanimous support of the NCASLA, 
nominated Moore for this award.

Professor Robin Moore is cited as a 
passionate believer in the importance 
of landscape architecture as the 
profession responsible for design, 
management, and policy that cares for 
the surface of the planet and supports 
human health. He helps professionals 
in other fields understand the 
contribution that landscape 
architecture can make to health and 
quality of life, such as in public health, 
education, recreation, community 
development, and medicine.

With Jena Ponti, ASLA, Moore 
co-founded the ASLA Professional 
Practice Network (PPN) on Children’s 
Outdoor Environments (January 
2009). In 2001 he received the Great 
American Gardeners Landscape Design 
Award from the American Horticultural 
Society for his pioneering work on 
children’s outdoor environments.

He has contributed to professional 
education programs in Argentina, 
Australia, Belgium, Brazil, Canada, 
Chile, Columbia, France, Germany, 
Hong Kong, Italy, Japan, Mexico, the 
Netherlands, Scandinavia, Singapore, 
United Kingdom, and Venezuela.
 

Turinsky Joins 
Nuclear Waste 
Panel

Paul Turinsky, professor of nuclear 
engineering at North Carolina State 
University, has been appointed by 
President Barack Obama to the 
Nuclear Waste Technical Review 
Board (NWTRB).

Established in 1987, the NWTRB is an 
independent agency of the US federal 
government, acting as a science-
based advisor and overseer of the 
Department of Energy’s (DOE) program 
for managing and disposing of high-
level radioactive waste and spent 
nuclear fuel. The board’s 11 members 

are appointed from a list of candidates 
submitted by the National Academy of 
Sciences. Nominees are chosen based 
on distinguished professional service 
and eminence in a field of science or 
engineering.

Turinsky’s areas of expertise are 
computational reactor physics in 
support of mathematical optimization 
of fuel management and nuclear 
fuel-cycle multiobjective decisions; 
uncertainty quantification and data 
assimilation in support of optimum 
experimental design applied to nuclear 
power plant safety and fuel-cycle 
assessments; and adaptive model 
refinement applied to nuclear power 
plant transient simulation. He is chief 

CLOCKWISE FROM ABOVE: Robin Moore with colleague Nilda Cosco in a treehouse at 

Bright Horizons Child Care in Cary. Moore has been awarded honorary membership in 

the American Society of Landscape Architects.  •		Chris Frey, left, checks the work of his 

graduate students as they perform emissions testing on a NCDOT tractor working on a 

new road in west Raleigh. He has been appointed to the Clean Air Scientific Advisory 

Committee.  •		Paul Turinsky speaks with nuclear engineering students. He has been 

named to the Nuclear Waste Technical Review Board.
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scientist for the Department of Energy’s 
Consortium for Advanced Simulation of 
Light Water Reactors; NC State plays a 
key leadership role in the effort.

He is a Fellow of ANS and a member 
of the Society for Industrial and 
Applied Mathematics, the American 
Society for Engineering Education, 
and the American Association for the 
Advancement of Science.
 
Frey Named Chair 
of EPA Clean Air 
Committee

H. Christopher Frey, distinguished 
university professor of civil, construction 
and environmental engineering, has 
been appointed by U.S. Environmental 
Protection Agency Administrator Lisa 
Jackson to chair the independent Clean 
Air Scientific Advisory Committee 
(CASAC). 

The seven-
member CASAC 
is required under 
the 1977 Clean 
Air Act to advise 
the administrator 
on the scientific 
and technical 
bases for 
EPA’s National 
Ambient 
Air Quality 
Standards 
(NAAQS). The 
standards 
protect public 
health and the 
environment 
based on the 
latest scientific 
knowledge.

CASAC, 
composed of 
scientists from 
outside the 
EPA, reviews 

extensive scientific and policy 
assessments prepared by EPA staff, 
provides advice regarding whether 
existing air quality standards 
adequately protect public health and 
the environment, and provides advice 
regarding alternative standards, if 
needed.

As chair, Frey also serves on the 
EPA Science Advisory Board. Frey 
has served on panels for each of the 
NAAQS pollutants, which include ozone, 
particulate matter, nitrogen dioxide, 
sulfur dioxide, carbon monoxide and 
lead. These pollutants are either emitted 
directly, such as from cars and power 
plants, or formed in the atmosphere 
as a result of other pollutants. EPA is 
required to review the NAAQS for each 
pollutant every five years. Frey will 
continue as chair of the ongoing Lead 
Review Panel and will become chair of 
the Ozone Review Panel.

Frey has made significant research 
and teaching contributions in the 
areas of measurement of real-world 
vehicle emissions, evaluation of 
power plant energy use and emissions, 
exposure and risk assessment, and 
quantification of uncertainty in 
environmental systems models. 
His classes at NC State include 
Air Pollution Control, Air Quality 
Engineering and Environmental 
Exposure and Risk Analysis.

Corporate Partners 
Earn Accolades

NC State corporate partners — two 
started by NC State faculty and 
students, the other initiating a new 
innovation center — have made 
national news recently.

The Eastman Chemical Company 
was named Company of the Year by 
Chemical and Engineering News and 
the company’s partnership with NC 
State was among the reasons cited. 

Eastman is joining with a wide range 
of NC State partners to conduct joint 
cutting-edge research in chemistry, 
materials science and a variety of 
other scientific disciplines across at 
least six colleges at the university. As 
part of the agreement, the company 
will provide $10 million over six years 
in support of the Eastman Chemical 
Company Center of Excellence. It also 
establishes the Eastman Innovation 
Center laboratory on Centennial 
Campus, NC State’s nationally 
recognized research campus.

Many eyes were on an NC State 
startup in January as LipoScience, 
Inc. was the first health-care IPO 

— initial public offering — of 2013, 
according to The Wall Street Journal. 
LipoScience is cited as a pioneer in 
personalized diagnostics with its 
nuclear magnetic resonance-based 

NMR LipoProfile® that measures 
low density lipoprotein particles in 
blood samples. Also, its automated 
clinical analyzer, Vantera® has been 
cleared by the FDA. Based in Raleigh, 
the company has 200 employees.

SAS again earned a high spot on 
Fortune magazine’s list of 100 Best 
Companies to Work For in the United 
States, marking its 10th time in 
the Top 10. SAS, a global leader in 
statistical analytics, ranked No. 2 
in 2012 for its challenging work, 
empowering leadership and great 
workplace environment. 

Building on the “statistical analysis 
system,” SAS began at NC State 
as a project to analyze agricultural 
research. As demand for analytical 
software grew, the company was 
founded in 1976 and now serves 
a wide range of customers, from 
pharmaceutical companies and 
banks to academic and governmental 
entities. SAS Hall on campus 
houses mathematics and statistics 
departments. SAS is also a founding 
partner in the Institute for Advanced 
Analytics at NC State.

New AMS 
Fellows Selected

Four NC State faculty members 
are among the first class of 
fellows named by the American 
Mathematical Society. Carla Savage, 
Michael Shearer, Michael Singer and 
Seth Sullivant, all in the College of 
Physical and Mathematical Sciences, 
will enter the inaugural class of 
1,119 fellows representing over 600 
institutions. The AMS designation 
recognizes members who have 
made outstanding contributions 
to the creation, advancement, 
communication and utilization of 
mathematics.
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QUICK 
TAKES

Quick Takes

‘GOLD STANDARD’ 
COTTON GENOME 
SEQUENCED

An international consortium with 
representatives from most of the 
world’s major cotton-producing 
countries, including Candace 
Haigler, an NC State professor of 
crop science and plant biology, has 
described the first “gold-standard” 
genome sequence for cotton. 
Published in the December issue 
of Nature, this is the culmination 
of a more than 20-year effort 
in the analysis of cotton genes, 
chromosomes and their evolution.

The cotton genome sequence will 
be invaluable both on the farm and 
in the biotechnology laboratory. 
On the farm, the identification 
of key cotton genes and their 
importance will provide data crucial 
to increasing cotton production, 
quality and sustainability. In the 
lab, the comparison of an elite 
cotton cultivar to its wild ancestors 
provides new insights into how a 
polyploid becomes more than the 
sum of its progenitors. 

All flowering plants have 
experienced polyploidy, a process 
by which the entire hereditary 
blueprint of an organism is doubled. 
This is the first time that a polyploid 
plant could be compared to its 
progenitors over the entire genome, 
illuminating evolutionary processes 
salient to all plants and providing a 
strategy to better understand the 
genome of many other crops such 
as canola, wheat and peanut.

PREVENTING YOUTHS’ 
SUBSTANCE USE 

New research from NC State, 
Brigham Young University and 
the Pennsylvania State University 
finds that parental involvement is 
more important than the school 
environment when it comes to 
preventing or limiting alcohol and 
marijuana use by children.

“Parents play an important role 
in shaping the decisions their 
children make when it comes 
to alcohol and marijuana. To 
be clear, school programs that 
address alcohol and marijuana 
use are definitely valuable, 
but the bonds parents form 
with their children are more 
important. Ideally, we can 
have both.”

— TOBY PARCEL

“Parents play an important role in 
shaping the decisions their children 
make when it comes to alcohol 
and marijuana,” says Toby Parcel, a 
professor of sociology at NC State 
and co-author of a paper on the 
work. “To be clear, school programs 
that address alcohol and marijuana 
use are definitely valuable, but 
the bonds parents form with their 
children are more important. Ideally, 
we can have both.”

The researchers evaluated data from 
a nationally representative study 
that collected information from more 
than 10,000 students, as well as 
their parents, teachers and school 
administrators.

Researchers looked 
at how “family social 
capital” and “school 
social capital” affected 
the likelihood and/or 
frequency of marijuana 
use and alcohol use by 
children. They found that 
students with high levels 
of family social capital and 
low levels of school social 
capital were less likely to 

have used marijuana or alcohol — or 
to have used those substances less 
frequently — than students with high 
levels of school social capital but low 
family social capital.

GRANT BOOSTS HOME 
SOLAR SYSTEMS

A new grant to NC State and several 
partners could make installing 
rooftop solar energy systems much 
less expensive and time consuming. 
Researchers will use the five-year, 

$9 million grant from the U.S. 
Department of Energy to design 
solar energy systems and installation 
procedures that require little or no 
customization by homeowners and 
installers. The systems would set up 
quickly and connect to the power grid 
easily, while still meeting building and 
electrical codes.

“The high cost and hassle associated 
with installing home solar energy 
systems is a major barrier to their 
widespread adoption,” says Alex 
Huang, director of the FREEDM 



research.ncsu.edu   .    Spring 2013   .    27

Systems Center at NC 
State. “By developing 
standardized and easy-
to-use technologies, we 
can significantly reduce 
the cost of these systems 
for homeowners, who 
would be able to install 
the systems themselves.”

Today, much of what 
homeowners spend on 
solar energy systems 
goes toward supplier 
overhead, inspections, 
permitting, installation 
and other so-called “soft” 
costs. DOE estimates 
these costs at $2.50 
per watt, a significant 

amount of money for systems that 
typically generate several thousand 
watts of power.

But by creating systems that “plug 
and play” — universal designs akin to 
USB interfaces in computers — the 
researchers believe they can drive 
these costs under $1 per watt. That 
means a homeowner installing a 
5,000-watt solar energy system could 
save more than $7,500 in soft costs.

Leading the project will be the 
FREEDM Systems Center, a National 

Science Foundation Engineering 
Research Center headquartered at 
NC State that is developing smart 
grid technologies. The NC Solar 
Center at NC State, which develops 
and demonstrates clean energy 
technology, is also a key player. 

SECURITY IN CLOUD 
BROWSING 

Researchers from NC State and 
the University of Oregon have 
found a way to exploit cloud-based 
Web browsers, using them to 
perform large-scale computing 
tasks anonymously. The finding 
has potential ramifications for the 
security of “cloud browser” services.

Cloud browsers create a Web 
interface in the cloud so that 
computing is done there rather 
than on a user’s machine. This 
is particularly useful for mobile 
devices, such as smartphones, which 
have limited computing power. The 
cloud-computing paradigm pools the 
computational power and storage of 
multiple computers, allowing shared 
resources for multiple users.

“Think of a cloud browser  
as being just like the browser 
on your desktop computer, but 
working entirely in the cloud 
and providing only the resulting 
image to your screen.”          

— WILLIAM ENCK

“Think of a cloud browser as being 
just like the browser on your desktop 
computer, but working entirely in 
the cloud and providing only the 
resulting image to your screen,” says 

William Enck, an assistant professor 
of computer science at NC State and 
co-author of a paper describing the 
research.

Enck says cloud browsers can protect 
themselves to some extent by 
requiring users to create accounts — 
and then putting limits on how those 
accounts are used. This would make it 
easier to detect potential problems.

RESEARCHERS BOOST 
WIFI PERFORMANCE

As many WiFi users know, WiFi 
performance is often poor in areas 
where there are a lot of users, 
such as airports or coffee shops. 
But researchers at NC State have 
developed a new software program 
called WiFox that can be incorporated 
into existing networks to expedite 
data traffic in large audience WiFi 
environments — improving data 
throughput by up to 700 percent.

WiFi traffic gets slowed down in high-
population environments because 
computer users and the WiFi access 
point they are connected to have to 
send data back and forth via a single 
channel.

If a large number of users are 
submitting data requests on that 
channel, it is more difficult for the 
access point to send them back the 
data they requested. Similarly, if the 
access point is permanently given a 
high priority — enabling it to override 
user requests in order to send out its 
data — users would have trouble 
submitting their data requests. Either 

c o n t i n u e d

CLOCKWISE FROM TOP LEFT: Candace 

Haigler has described the first “gold-

standard” genome sequence for cotton.  

•		Students work on top of the FREEDM 

Center on a solar cell array. Researchers 

are working to make the installation of 

such systems less expensive and time 

consuming.  •		William Enck, assistant 

professor of computer science at NC State, 

leads research on the security of cloud-

based Web browsers.  •		Toby Parcel, 

shown here in the College of Humanities 

and Social Sciences, looked at how “family 

social capital” and “school social capital” 

affect substance use by children.

“By developing standardized and easy-to-use technologies, 
we can significantly reduce the cost of these systems for homeowners, 
who would be able to install the systems themselves.”     — ALEX HUANG
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way, things slow down when there 
is a traffic jam of data on the shared 
channel.

WiFox monitors the amount of traffic 
on a WiFi channel and grants an 
access point priority to send its data 
when it detects that the access point 
is developing a backlog of data. The 
amount of priority the access point 
is given depends on the size of the 
backlog — the longer the backlog, 
the higher the priority. In effect, the 
program acts like a traffic cop, keeping 
the data traffic moving smoothly in 
both directions.

Arpit Gupta, a Ph.D. student in 
computer science at NC State, is lead 
author of a paper describing the work.

DINOSAUR BONES HOLD 
ANCIENT PROTEINS

A team of researchers from NC State 
and the Palo Alto Research Center 
(PARC) has found more evidence 
for the preservation of ancient 
dinosaur proteins, including reactivity 

to antibodies that target specific 
proteins normally found in bone cells 
of vertebrates. These results further 
rule out sample contamination, and 
help solidify the case for preservation 
of cells — and possibly DNA — in 
ancient remains.

Mary Schweitzer, professor of marine, 
earth and atmospheric sciences with 
a joint appointment at the North 
Carolina Museum of Natural Sciences, 
first discovered what appeared to be 
preserved soft tissue in a 67-million-
year-old Tyrannosaurus Rex in 2005. 
Subsequent research revealed 
similar preservation in an about-80-
million-year-old Brachylophosaurus 
canadensis. In 2007 and again in 
2009, Schweitzer and colleagues 
used chemical and molecular analyses 
to confirm that the fibrous material 
collected from the specimens was 
collagen.

Schweitzer’s next step was to 
find out if the star-shaped cellular 
structures within the fibrous 
matrix were osteocytes, or bone 
cells. Using techniques including 

microscopy, histochemistry and 
mass spectrometry, Schweitzer 
demonstrates that these cellular 
structures react to specific antibodies, 
including one — a protein known 
as PHEX — that is found in the 
osteocytes of living birds. The 
findings appear online in Bone 
and were presented at the annual 
meeting of the Society of Vertebrate 
Paleontology.
 

NEW TECHNIQUE FOR 
SORTING LIVE CELLS

Researchers from NC State and the 
University of North Carolina at Chapel 
Hill have developed a new technique 
that uses sound waves to separate 
selected collections of cells rapidly for 
use in biomedical research.

“We think this is important because 
it will make it faster and easier for 
researchers to sort out the live cells 
they need for research ranging from 
disease study to drug development,” 
says Xiaoning Jiang, an associate 
professor of mechanical and 
aerospace engineering and adjunct 
professor of biomedical engineering at 
NC State, who is co-author of a paper 
on the work.

“We think this is important 
because it will make it faster 
and easier for researchers 
to sort out the live cells they 
need for research ranging 
from disease study to drug 
development.” 

— XIAONING JIANG

Biomedical research often focuses 
on how specific cell types respond to 
various chemicals or environmental 
factors. These cells are often grown 
in a liquid medium and on top of a 
collection of “micropallets,” which are 

essentially small plastic platforms 
that sit on the substrate at the 
bottom of the container. Researchers 
then select the cells they want and 
detach the relevant micropallets, 
which can be removed for additional 
experimentation or analysis.

Current techniques for removing 
these micropallets rely on lasers or 
physical manipulation to separate the 
pallets from the substrate. But each 
approach has its drawbacks. Physical 
manipulation is a slow process, 
while the energy produced by lasers 
to release larger micropallets (e.g., 
a micropallet 500 micrometers in 
diameter) can inadvertently kill 
a significant number of the cells. 
Neither technique is efficient at 
detaching a significant number of 
large micropallets quickly.

The new technique from NC State 
uses ultrasound technology to release 
the micropallets, focusing relatively 
high-frequency sound waves that are 
translated into a wave of pressure 
within the substrate itself. When 
that wave of force hits a targeted 
micropallet, the pallet is lifted off 
the substrate and can be removed, 
together with its attached cells, for 
further study. 

Using this technique, micropallets can 
be selectively released in less than 
a millisecond. This is not as fast as 
laser-based techniques, but is much 
faster than physical manipulation. 
However, the ultrasound technique 
has a viability rate of better than 90 
percent, meaning that more than 
90 percent of live cells survive the 
process. This is significantly better 
than existing techniques for the 
release of large-sized pallets, which 
can have viability rates of less than 
50 percent.ABOVE: Researchers have found more evidence in support of Mary Schweitzer’s 

groundbreaking discovery of ancient dinosaur proteins in 2005.



Creative State
Jennifer Landin was 9-years-old, 
cheerfully growing up in rural Michigan, 
when she had a life-changing epiphany. 
The colored-pencil sketch she’d created 
of a horse was pretty, but proportionally 
too long. When she halved the horse’s 
torso by folding the paper however, the 
drawing became perfect.  

“That’s when I first realized proportions 
are important and must be measured,” 
says Landin, now teaching assistant 
professor in the Department of Biology. 

“You need correct proportions for a 
drawing to work.”

This is the very premise of Landin’s 
popular biological illustration course 
that teaches students to draw life forms 
accurately and to use illustration to learn 
how objects function and evolve.

Landin developed the course, now in its 
second year, while earning her doctorate 
at NC State. Her research explored the 
use of drawing as a teaching tool and 
how accurately science majors see 
proportion and detail.

“Anyone can do this. An engineer, 
mathematician or designer can feasibly 
draw equally as well,” she says. 

“Anyone can do this. An engineer, 
mathematician or designer can 
feasibly draw equally as well.”

Students from engineering, dentistry, 
design and biology attend the course — 
and while most have never drawn before, 
the student illustrations are gorgeous. 
This spring two regional galleries, the 
North Carolina Aquarium at Roanoke 
Island and the North Carolina Museum 
of Natural Sciences, are even exhibiting 
the work. 

“The word is spreading,” Landin says.
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TOP: Jennifer Landin’s biological illustration course helps students understand the structures and anatomy of plants, animals, skeletons, 

even fungi. BOTTOM, left: An example of Landin’s work, a beautiful and detailed drawing of animals and plants in a wetland habitat. 

BOTTOM, right: Another work by Landin, who says, “I don’t really teach students to draw. I teach them to see.”

Creative State
D r a w i n g  o n  E x p e r i e n c e



results.  
NONPROFIT ORG. 

U.S. POSTAGE  

PAID
RALEIGH, NC

PERMIT #2353

NC STATE UNIVERSITY  

CAMPUS BOX 7003 

RALEIGH, NC 27695-7003  

results.
is published two times yearly by the 
Office of Research, Innovation and Economic 
Development at NC State. Text may be 
reprinted provided credit is given. Photographs 
and artwork may not be reprinted without 
written permission from the editor.  
 
Comments and queries should be addressed to: 
Editor 
R e s u l t s 
Campus Box 7003 
Raleigh, NC 27695-7003  
Email: ncsuresults@ncsu.edu
www.research.ncsu.edu
 
© 2013 NC State University
Printed on recycled paper
 
NC State University is dedicated to equality of 
opportunity. The University does not condone 
discrimination against students, employees, 
or applicants in any form.  
 
NC State commits itself to positive action to 
secure equal opportunity regardless of race, 
color, creed, national origin, religion, sex, age, 
or disability. In addition, NC State welcomes all 
persons without regard to sexual orientation. 
5,000 copies of this public document were 
produced at a cost of 93.5 cents per copy.   

The Institute for Emerging Issues 
The Institute for Emerging Issues brings people 
together around complex issues in pursuit of a 
single goal: to ensure North Carolina’s future 
competitiveness. In its beautiful, high-tech 
headquarters in the new James B. Hunt, Jr. Library, 
the institute operates as a unique “think-and-do” 
tank committed to finding collaborative solutions to 
tough challenges.

Every year, the institute convenes the Emerging 
Issues Forum, a policy process that draws on leaders 
from industry, government, nonprofit organizations 
and higher education to discuss and debate a 
specific issue or opportunity facing North Carolina. 
The institute works to take the ideas coming out of 
the forum and put them into action.

The new Emerging Issues Commons, part of the 
institute’s presence in the Hunt Library, uses 
interactive technology to engage individuals, groups 
and organizations in North Carolina knowledge and 
resources.

The reason is simple: If people do not have the 
knowledge and resources they need to improve their 
local communities, North Carolina cannot expect to 
confront today’s challenges and emerge as a strong 
competitor in the global economy.

The groundbreaking institute was founded in 2002 
by former Gov. Jim Hunt, who serves as chair of the 
organization.

ABOVE: The Emerging Issues Commons, inside the new Hunt Library on Centennial Campus, lets visitors explore some of 

the tough challenges facing North Carolina through interactive displays.
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