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WELCOME	

Executive	Director
Office	of	Science,	Technology	&	Innovation		June	8,	2017		I	am	pleased	to	introduce	this	issue	of	Research	North	Carolina,	a	forum	for	sharing	information	from	North	Carolina	institutions	and	companies	about	their	research	programs	and	achievements.		Our	state	economy	and	the	national	economy	have	recently	emerged	from	the	deepest	recession	in	more	than	a	generation.	Research‐based	innovation	is	the	modern	economy’s	fuel,	and	North	Carolina’s	ability	to	keep	moving	forward	in	this	post‐recession	era	depends,	fundamentally,	on	how	much	it	infuses	research	and	innovation	throughout	its	economic	system.	Our	future	success	will	be	determined	by	what	we	do	now	–	the	quality	of	our	vision,	how	we	invest,	how	we	prioritize,	and	how	we	respond	to	the	challenges	of	an	evolving	economy.		As	shown	in	the	North	Carolina	Board	of	Science,	Technology	&	Innovation’s	most	recent	

Tracking	Innovation	report,	the	strongest	source	of	research	and	development	(R&D)	is	North	Carolina’s	universities.	The	state	performs	at	143	percent	of	the	national	average	on	academic	R&D	spending	as	a	portion	of	gross	domestic	product	(GDP),	earning	a	5th	place	ranking	among	the	50	states.	And	since	2000,	North	Carolina’s	academic	R&D	intensity	has	grown	at	a	rate	two‐thirds	faster	than	the	U.S.	rate,	further	increasing	the	state’s	ability	to	create	new	innovations.		The	state’s	companies	are	also	leading	the	way,	with	high‐tech	startups	forming	in	North	Carolina	at	rate	equal	to	300	percent	of	the	national	average	–	the	9th	highest	–	and	climbing.	Moreover,	North	Carolina	manufacturing	output	as	a	function	of	total	GDP	ranks	5th	in	the	country,	performing	at	163	percent	of	the	U.S.	average.	These	patterns	are	driving	productivity	and	job	gains	in	high‐technology,	high‐skill	industries.			This	special	section,	Research	North	Carolina,	is	a	great	way	to	learn	in	more	detail	about	the	types	of	technology	based	activities	that	underlie	these	statistics	and	are	helping	to	grow	our	economy	in	North	Carolina.	Together,	these	effects	lead	to	a	virtuous	cycle	of	expanding	employment,	as	well	as	increased	wages	and	lower	prices,	all	of	which	expand	domestic	economic	activity	and	create	jobs.	A	high‐productivity,	high‐employment,	high‐income,	growing	economy	must	be	a	high‐technology	economy	driven	by	research	and	innovation.		I	invite	you	to	read	Research	North	Carolina	and	to	join	in	these	efforts.		Sincerely,					John	W.	Hardin	

     RESEARCH
NORTH CAROLINA
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T
he Flexible Energy Laboratories Suite is an electric 

power research, advanced manufacturing and 

precision metrology facility at the Energy Produc-

tion and Infrastructure Center at UNC Charlotte, 

where researchers design and test controls and algorithms for 

power processing technologies and machine drives, evaluate 

high voltage cable and insulation components, design high 

efficiency solar cells, develop advanced manufacturing techniques 

and provide precision metrology services. As the Charlotte region 

continues to evolve into the “New Energy Capital”, cutting edge 

research and testing at the FEL Suite assists the energy industry 

in building a reliable and future-proof power infrastructure. 

The FEL Suite at EPIC offers a secure environment to conduct 

standard compliance as well as functional performance testing 

of power and energy systems. The laboratory provides a test and 

precertification environment for low voltage power electronic 

equipment. An active front end rectifier from Parker Hannifin 

rated 1 megawatt supports a grid simulator system, which can 

test power converters and inverters. The Photovoltaic Research 

Lab in the FEL Suite is involved in the development of new 

low-cost and high-efficiency solar cells. These labs provide 

valuable testing and research support for North Carolina’s 

booming renewable power and energy storage industry. The lab 

has a high voltage testing area for testing cables, overhead wires, 

transformers and high voltage equipment up to 100,000 volts. 

The load cycle testbed is capable of injecting up to 4,000 amperes 

using current transformers, to analyze the thermal performance 

of the cable or overhead wire. The system is also used to develop 

control algorithms for maximizing the utilization of the cables 

and lines. This facility has been supporting research projects 

funded by local manufacturers such as Southwire Company 

and The National Science Foundation. 

The Siemens Large Manufacturing Lab in the FEL Suite 

provides testing functionalities such as in-process metrology for 

generator rotors and volumetric accuracy, study of dimensional 

quality assurance in generator rotor machining and advanced 

metrology for rotor blade tipping. This lab has been support-

ing local manufacturers of large generators and turbines, and 

Siemens, with its manufacturing plant in Charlotte, has been a 

major partner in this facility.

The FEL Suite continues to be a valuable partner and 

collaborator for various sections of the power generation and 

distribution industry. EPIC continues to look for opportunities  

to support local industries and lead cutting-edge power and 

energy research.

For more information on the Flexible Energy Laboratories 

Suite and how to use the facilities, please contact Dr. Somasunda-

ram Essakiappan at Somasundaram@uncc.edu or Dr. Madhav 

Manjrekar at Madhav.Manjrekar@uncc.edu.

UNC CHARLOTTE

UNC Charlotte
9201 University City Blvd.

Charlotte, N.C. 28223

704-687-8622 • uncc.edu 

EPIC
704-687-5614 • epic.uncc.edu
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The future is here    
UNC Charlotte’s EPIC helps companies create tomorrow’s power grid.
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T
he Pharmaceutical Development and Manufactur-

ing Center of Excellence, or more simply the 

Pharmaceutical Services Center at East Carolina 

University, was created in 2015 with a $1.1 million 

grant from the Golden LEAF Foundation, as well as $100,000 

from the Pitt County Committee of 100. Pitt Community 

College also received $650,000 as part of the grant, which was 

designed to help create the North Carolina Pharmaceutical 

Services Network to assist in workforce training and develop-

ment for the region’s growing pharmaceutical industry.

The Pitt County Development Commission reports that more 

than 8,000 people are directly employed in pharmaceutical 

manufacturing in Johnson, Wilson, Nash and Pitt counties alone.

“This one-of-a-kind collaboration provides a continuum of 

pharmaceutical education and training to new and existing 

companies in North Carolina and beyond,” said Mark Phillips 

of the N.C. Biotechnology Center.

The PSC@ECU is a laboratory-based education and 

training network with offerings including good manufac-

turing practices and good laboratory practices courses, 

short courses for professional development and analytical 

services. Coursework at the PSC@PCC includes weighing, 

milling, granulating, blending, tableting, tablet coating 

and encapsulating.

The services were developed with significant input from 

local industry partners and can be customized to accom-

modate specific company needs. Partners who have been 

instrumental in the development of the North Carolina 

Pharmaceutical Services Network include BioNetwork, Golden 

LEAF, N.C. Biotech Center, N.C. Community College System, 

NCEast Alliance, PCC, Pitt County Committee of 100 and 

the Pitt County Development Commission.

“ECU continues to play a leading role in the growth of 

North Carolina’s advanced manufacturing industries and 

workforce,” said Ted Morris, associate vice chancellor, head of 

ECU’s Office of Innovation and Economic Development, and 

co-principal investigator on the project. “This collaboration 

will prepare professionals to fuel diversification, innovation 

Pharma Center
Collaboration between community, businesses and ECU fosters training and research.

EAST CAROLINA UNIVERSITY     RESEARCH
NORTH CAROLINA

By ECU News Services

ECU chemistry students Katie Vang (left) 

and Tori Angermeier
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and opera-

tional 

excellence 

within North 

Carolina’s 

pharmaceutical and 

biopharmaceutical 

industries.”

Phillips said the 

project’s goals include: 

•  Instructing new hires in 
formulation development, 

production and process optimi-

zation, equipment performance 

and vendor demonstrations

•  Educating students and workers 
for the highly-regulated pharmaceuti-

cal development and manufacturing 

environments

•  Enabling workers to be immedi-
ately productive in complex jobs requir-

ing multi-disciplinary skills

•  Reducing costs associated with 
mistakes made by new hires

•  Preparing a workforce with 
sufficient cultural, business and regula-

tory knowledge to succeed within the 

global pharmaceutical industry

“The partnership we have developed between 

the Department of Chemistry and ECU’s 

Office of Innovation and Economic Devel-

opment is such an effective way to meet 

the needs of industry,” said Allison Danell, 

associate professor in ECU’s Depart-

ment of Chemistry and lead principal 

investigator on the project. “We are 

excited to have such significant 

support from the Golden LEAF 

Foundation, which benefits so 

many ECU students and 

workers in the region.”

At ECU, the grant has 

helped the university expand its laboratory 

operations footprint and hire two dedicated scientists.

“During the grant period, we have quadrupled the enroll-

ment of undergraduate and graduate students in the Depart-

ment of Chemistry’s pharmaceutical skills courses and offered 

short courses to more than 200 employees in eastern North 

Carolina,” Danell said.

“Mayne Pharma and Patheon scientists volunteer as 

instructors in our courses and help connect current stu-

dents to industry jobs,” she said. “These companies and 

many others have current workers who have taken our short 

courses, and they routinely hire interns and permanent 

workers from ECU who have benefited from activities 

provided by this center.”

Keith Moore, vice president of analytical services for Mayne 

Pharma, said the company is excited to collaborate with ECU. 

“This initiative not only bridges the gap between academia and 

the local pharmaceutical industry to develop and partner on 

innovative technology, but will also provide a skilled workforce 

in eastern North Carolina to meet the demands of our growing 

business,” he said.

The PSC@ECU houses more than $1 million in chemistry 

instrumentation that mimics the equipment used in industry, 

allowing students to receive hands-on training and giving 

companies a place to test new ideas with ECU scientists, 

Danell said.

East Carolina University
Division of Research, Economic 
Development & Engagement
2200 S. Charles Blvd., Greenville, N.C. 27858

252-328-9471  •  ecu.edu/research

ECU chemistry students Stephen Glenn (left) 

and Jeffrey Cox
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T
he Division of Research and Economic Development 

at North Carolina Agricultural and Technical State 

University is proud to highlight some of its remark-

able researchers. These faculty members are trailblaz-

ers, mentors and leaders, pioneering the discovery and innovation 

of this institution through their exceptional contributions. 

Aspirin derivatives: curing more than headaches

Dr. Shengmin Sang

Patients requiring the benefits of aspirin without the accompa-

nying stomach irritation are a step closer to comfort and cures 

thanks to Dr. Shengmin Sang. Tests on colon cancer cell lines 

showed that his patented novel compounds, containing both 

aspirin and bioactive phytochemicals, are more effective at induc-

ing cancer cell death than any of the individual components used 

alone or physically mixed. In April 2017, the U.S. Preventive 

Services Task Force added colon cancer to the list of diseases for 

which aspirin should be prescribed as a preventive treatment, 

which is why he aims to make his discoveries available to all 

patients who need aspirin’s therapeutic usefulness minus its 

gastric irritation side effects. “It is gratifying when our hard work 

is proven capable of improving people’s lives,” said Sang. “Our 

discoveries could be helpful in treating anything for which aspirin 

is recommended for treatment or prevention.” 

Fighting obesity with good fat

Dr. Hye Won Kang

Nearly 70 percent of U.S. adults are affected by obesity or have 

excess weight. Dr. Hye Won Kang, assistant research professor of 

family and consumer science at the university, is researching ways 

to reduce the incidence of obesity in humans. She is using the gut 

bacterium Akkermansia muciniphila to decrease adipose — fat 

deposits — by increasing and activating the beneficial metabolic 

properties of brown adipose tissue (brown fat), containing 

mitochondria that breakdown fat, produce energy and generate 

body heat. “If we can activate brown fat then we can breakdown 

more fat in the body,” said Kang. “Brown fat is automatically 

induced in winter weather. The hormone norepinephrine goes to 

the brown fat, activates it and it starts to breakdown the fat. We 

are looking at what type of dietary and food compound can 

Community enhancement
University faculty’s discoveries are improving the health and wealth of residents.

Dr. Elham Finni uses swine manure to create 

a less expensive binder for asphalt.

NORTH CAROLINA AGRICULTURAL AND TECHNICAL STATE UNIVERSITY     RESEARCH
NORTH CAROLINA
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activate brown fat.” 

Kang’s lab is extracting 

specific compounds 

from onion peels to test 

the effect of Akkermansia 

muciniphila in mice and 

evaluate its potential effective-

ness for helping decrease and 

prevent human obesity. She is 

simultaneously exploring the 

conversion of white fat, which 

directly contributes to obesity, into 

brown fat.    

Finding the sweet spot where reliable 

energy, lower cost and reduced emissions 

meet in North Carolina   

Drs. Marwan Bikdash and Greg Monty

Researchers at the university are trying to shed 

light on how North Carolina can make smarter 

choices in power generation. Dr. Greg Monty, 

director of the Center for Energy Research and 

Technology, and Dr. Marwan Bikdash, chairman of the 

Department of Computational Engineering, are trying to 

help North Carolina’s power companies understand their 

options. The team has been modeling the state’s energy 

usage to determine the best recipe for power generation. By 

inputting data for all plants in North Carolina (nuclear, coal, 

natural gas, hydro, solar, and wind) into their modeling resources, 

the team hopes to identify trends, which will help power compa-

nies reduce costs, raise plant efficiencies and lower carbon 

emissions. The model incorporates fluctuations in the prices of oil, 

natural gas and other resources, and recommend the best mix of 

power generation under a variety of scenarios. “No matter what 

the present administration’s opinion of climate change might be, it 

is just a matter of time before our state faces pressure to examine 

its practices,” said Bikdash. “In a way, this is the perfect time to 

address this. Without a high pressure mandate, we can carefully 

examine all the information, formulate a game plan and get a 

head start on creating cheaper, lower-polluting energy for the 

Tar Heel state. The intent is to help leaders craft policy and 

practice that puts North Carolina in an energy leadership 

position in the nation.”

Using swine manure to improve pavement quality 

Dr. Elham Fini

With support from the National Science Foundation, civil 

engineer and associate professor Dr. Elham Fini has designed a 

sticky binder made from swine manure that can be used to make 

asphalt. At a cost of 56 cents per gallon to process, this new 

bioadhesive is a much less expensive binder than its petroleum-

based counterparts. Fini and her partners have filed patents on 

the technology and set up a company called Bio-Adhesive 

Alliance, with the vision of providing a win-win solution for 

farmers and the construction industry. The path from lab 

discovery to commercialization began with an NSF Innovation 

Corps project, in which the research team partnered with Dr. 

Mahour Parast, an assistant professor of technology management 

at the university. The team gained a more detailed understanding 

of technical viability and potential marketability of the technology, 

as well as the complexity of the supply chain. In addition to 

interviews with potential customers such as hog farmers and 

asphalt companies, the team is engaging regulators and policy 

makers as there are many potential applications for this technol-

ogy beyond the asphalt application.                                                                                    

North Carolina Agricultural and Technical State University is 

pleased to celebrate and reward excellence in teaching, research 

and community engagement. Our faculty contribute to the 

university’s status as one of the nation’s most highly-respected 

land-grant, doctoral higher research activity universities. Through 

exemplary instruction, interdisciplinary research and creative 

scholarship, their efforts engage and inspire students to solve 

complex global challenges while enhancing the quality of life for 

the communities in which they live, work and serve. Community enhancement

Dr. Shegmin Sang uses bioactive phytochemicals 

to create patented novel compounds.

North Carolina Agricultural and 
Technical State University
Division of Research and Economic Development
1601 E. Market St., Greensboro, N.C. 27411

336-334-7995  •  ncat.edu/research
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E
ach year, research and startup businesses at UNC 

Chapel Hill contribute $2.6 billion to the state’s 

economy – a figure that represents over 28,000 North 

Carolina jobs. Today Carolina ranks eighth in the 

nation for the volume of federal research it conducts. It serves 

our state as a fountainhead for cures and treatments for disease, 

new technologies, and opportunities to grow and attract industry 

to North Carolina.

Treating cancer, launching businesses

As part of its mission, UNC is committed to creating both 

social and economic value for North Carolina. A recent example 

can be found in G1 Therapeutics Inc., a startup founded by 

UNC faculty that is developing cancer therapies to attack tumors 

and to minimize the adverse effects of chemotherapy on the 

body. G1 emerged in 2008 from UNC’s Lineberger Compre-

hensive Cancer Center with assistance from the UNC Kickstart 

Venture Services program. In May 2017, the company went 

public, attracting $108 million in new investment to North 

Carolina through its initial public offering. The research that gave 

rise to G1 received early support from the N.C. General Assem-

bly’s University Cancer Research Fund, a vital catalyst for 

funding groundbreaking research and discoveries in the fight 

against cancer. 

Targeting genes, unlocking cures

Critical investments by UNC in the promising field of gene 

therapy recently led to the acquisition of Chapel Hill-based 

Bamboo Therapeutics by biopharma giant Pfizer in a deal 

valued at $675 million. Gene therapy is a novel treatment for 

diseases caused by genetic mutations. It harnesses benign 

viruses and uses them to insert healthy working copies of 

missing or dysfunctional genes into a patient’s cells. In the 

early 1990s, university leaders invested heavily in critical 

viral vector production capacity at UNC’s Gene Therapy 

Center. These investments began to pay off as intellectual 

property emerging from gene therapy research was licensed 

for commercial use. A decision to spin out UNC’s vector 

manufacturing facility for gene therapy clinical trials led to 

the creation of Bamboo Therapeutics, a private startup 

dedicated to the cure of rare neurological diseases and 

muscular dystrophy.

Solutions start here
UNC research is improving residents’ lives and the state’s economy.

Novel drugs developed by G1 could protect 

bone marrow from the DNA damaging 

effects of chemotherapy

UNC CHAPEL HILL     RESEARCH
NORTH CAROLINA
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Bamboo 

quickly attracted 

the attention of 

biotechnology 

giant Pfizer, which 

acquired the UNC 

spinout in 2016, 

announcing plans to 

expand its gene therapy 

platform. Pfizer has a 

significant presence in 

North Carolina, maintaining  

a manufacturing plant locally 

in Sanford and research offices 

in the Triangle. As a result of 

the acquisition, the company has 

expanded its footprint in the state.  

It recently announced a new 

university workforce training program 

for gene therapy scientists in partner-

ship with the N.C. Biotechnology 

Center. 

Protecting ecosystems, driving innovation

The economic impact of UNC’s research 

programs is not confined to the Research Triangle. In Morehead 

City, the Sandbar Oyster Co. was recently established to 

commercialize a novel biodegradable composite material 

that restores oyster habitats, reverses the decline in oyster 

populations, protects shorelines and is revitalizing oyster 

industry – a traditional element of North Carolina’s 

coastal economy. 

Sandbar was founded when a researcher at the 

UNC Institute of Marine Sciences partnered with 

a local commercial fisherman with a keen eye for 

business opportunities. Both were motivated  

by a desire to save the North Carolina oyster 

cultivation and harvesting industry. North 

Carolina’s coastline once produced 1.8 million 

bushels of oysters a year, but today only 5 

percent of those oyster populations remain. 

Environmental changes, loss of habitat, 

pollution, disease and overharvesting have 

been the major culprits in the decline. 

Sandbar’s technology provides a 

unique platform for high quality oyster growth that has the 

power to put North Carolina back into the driver’s seat of 

a $250 million national industry — growing market-size 

oysters, all naturally, in nearly half the time as convention-

al methods.

UNC research is helping people 

fight diseases and re-establish 

an important piece of the coastal 

economy -- oyster fishing.

UNC Chapel Hill Office of the 
Vice Chancellor for Research
Chapel Hill, N.C.

919-962-1319  •  research.unc.edu

Jeff Sackaroff
Industry Workforce

Services

jeff_sackaroff@unc.edu

Joonhyung Cho
Industry Research 

Partnerships

joonhyung.cho@unc.edu

Bryant Moore
Commercialization 

Partnerships

bryant.moore@unc.edu

AMONG U.S.
UNIVERSITIES,
UNC RANKS

UNC research

and startups 

add $2.6 billion

and more than 

28,000 jobs to 

North Carolina’s

economy.*

* FY 2013
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M
anagers worldwide battle this issue.

A team of capable people struggles, putting 

its project in jeopardy. The cause: One 

member isn’t pulling his weight. 

Some might call the person a slacker; among global virtual 

teams, the term is “free rider.”

How can a manager resolve the issue? Better yet, which 

strategy is field-tested and statistically proven as the best 

approach?

Dr. Vasyl Taras in UNC Greensboro’s Bryan School of Business 

and Economics has the answer, thanks to the X-Culture project.

He launched the project in 2010 as a way to give his MBA 

students a taste of international business experience — before 

they plunge into the world of global commerce.

That experiment has turned into an international success. 

Scattered about the globe, students work in virtual teams of 

seven. Their communication tools are email, Skype, Google 

Docs and Dropbox. They work across varied time zones, diverse 

cultures, preconceptions and prejudices.

Results produced by the student teams are so well respected 

that companies ranging from Louis Vuitton to Home Depot have 

come knocking, seeking X-Culture’s expertise.

A business practicum and tool for business

Pursuing global business opportunities creates special chal-

lenges. Working with a diverse team of colleagues around the 

world tests an individual’s patience, stamina and preconceptions.

Textbooks and professors make this plain to students. But as 

every skydiver knows, there’s a difference between studying the 

sport and leaping out of a plane. 

“The whole idea behind X-Culture was that people would 

work with people from other cultures and would experience, in 

practice, what we are telling them in the classroom,” Taras says.

Taras envisioned global virtual teams, each member from a 

different university and nation. 

Taras reached out over the internet, seeking a few interna-

tional partners to test his idea. The response was immediate and 

enthusiastic. Suddenly, he was coordinating a global virtual 

X-panding the classroom
X-Culture offers global business experience and insights.

The X-Culture project, pioneered by Dr. Vasyl Taras, brings 

together people from different backgrounds to come up 

with unique solutions to business problems.

unc Greensboro     RESEARCH
north carolIna

3,600+ student participants

500+ professors

400+ universities

65+ countries

6 continents
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program from his office in the 

Bryan School.

Companies present real-life 

international business challenges to 

the teams. Students are evaluated on 

more than 100 performance dimen-

sions. Getting — and keeping — a place 

on a team is not simply a matter of signing 

up. Students must pass a readiness test. 

Teammates assess one another weekly to 

ensure everyone is contributing. 

Companies receive well-researched, creative 

market-expansion strategies, while winning teams 

can earn cash prizes and even land consulting 

contracts and full-time jobs. In terms of scope and 

scale, there is nothing else like it in international 

business education.

Project reports generated by the student teams, Taras says, are 

“virtually indistinguishable from real consulting projects.”

One team researched how a luxury Italian shoe maker might 

break into the U.S. market. The team interested a U.S. retailer 

in importing and selling the brand, convincing the shoe-

maker that entering the U.S. market was feasible.

In North Carolina, a team worked with Plastic Revolu-

tions, the largest plastic recycling plant on the East 

Coast. Students helped identify opportunities for 

expansion in two areas — obtaining plastic to 

recycle and selling recycled products. Owner John 

Hagan plans to work with X-Culture again to gain 

additional insights.

A world of data

X-Culture also has grown into a versatile 

research tool for studying international teams 

and crowdsourced decision making. 

“We are always experimenting and 

collecting an enormous amount of data,” Taras says. 

Variables range from cultural intelligence to leadership 

and technical skills, from personality types to demo-

graphics. “No one else in the world has this kind of data 

on international teams.” 

Academic researchers poring over the data explore topics that 

range from interesting to mission critical. Their findings are of 

interest to companies looking for a competitive edge.

Take those free riders, for instance. “We thought of a couple of 

solutions, and we tested them on the global virtual teams,” Taras 

says. “One reduced free-riding by 52 percent.” Now he can advise 

corporations on strategies for reducing free riding, plus cite costs 

and benefits.

X-Culture research currently underway includes studies of 

how leaders emerge in international teams and what forms of 

leadership ensure best results, how biases affect teams and how 

emotional intelligence affects multicultural team performance.

Taras says the X-Culture project’s data is a rich and ever-grow-

ing resource, full of answers to questions yet to be posed. So he’s 

tossed out the welcome mat to researchers everywhere.

Just as crowd-sourcing, open data sharing and large-scale 

collaboration have led to new discoveries about the human 

genome and the cosmos, Taras believes they offer opportunities 

to advance business knowledge.

“We believe there is never too much brainpower. More research-

ers mean more, better ideas and studies. There are many discov-

eries hidden in our data.”

For more information, contact Associate Professor Vas Taras at 

v_taras@uncg.edu or 336-256-8611. 

Read the full-length version of this article in the spring 2017 issue of 

UNCG Research Magazine.

Dr. Vasyl Taras says data from X-Culture will 

answer questions that have yet to be asked.

UNCG Office of Research and Engagement
1400 Spring Garden St. Greensboro, N.C. 27412

shelton@uncg.edu • research.uncg.edu

Past partners

 • Louis Vuitton

 • Mercedes-Benz

 • Home Depot

 • JCB  

 • Sykes
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L
ast year, the Franklin, N.C.-based engineering com-

pany Duotech Services found itself faced with an 

unusual challenge. 

Duotech specializes in electromechanical engineer-

ing solutions for the aerospace industry, but one of its clients had 

made a career change into environmental research. This client 

knew that Duotech often designed custom equipment for special 

needs, and he definitely had a special need.

“Our job was to develop hardware that could do spectral 

analysis of species of insects for entomologists,” said Daniel 

Rogers, vice president of engineering for Duotech. In other 

words, Duotech needed to engineer equipment that would 

determine the species and sex of mosquitos in an enclosure, and 

it needed to do it for a reasonable budget.

Rogers knew whom to call. He had worked before with 

engineers at Western Carolina University’s Rapid Center, a 

research and development center, where faculty, students and 

Center engineers design products, parts and processes and 

offering reverse engineering and testing capabilities in partner-

ship with industry. The Rapid Center is on WCU’s main 

campus in Cullowhee, about 50 miles west of Asheville and a 

short drive from Duotech’s headquarters in Franklin. It’s 

staffed by full-time engineers and supported by the more than 

700 students in WCU’s College of Engineering and Technology.

Rogers told Rapid Center Director Patrick Gardner what he 

was looking for, and Gardner paired him up with engineering 

student David Nestler. 

Gardner said every fall the Rapid Center solicits projects from 

industry to assign to upper level College of Engineering and 

Technology students, or student teams, as the culminating two 

semester Capstone Project courses included in the project-based 

learning curricula. The students earn course credit as they work 

to solve real world engineering problems. Projects are overseen 

by engineering faculty and Rapid Center staff, and the industry 

partner pays a small $2,500 project fee plus the cost of any special 

materials needed.

“Because of our small class sizes and project-based curriculum, 

our faculty get to know our students and their particular talents 

and interests,” Gardner said. “When we get a call from a partner 

like Duotech we’re able to connect them with a student or team 

that is well-matched to meet their needs.”

While some projects are more exploratory and don’t always 

result in a complete solution over the course of the Capstone 

courses, many projects are fully implemented by industry partners.

Engineering solutions 
A full-service research and development lab, the Rapid Center helps regional businesses and trains engineers.

WESTERN CAROLINA UNIVERSITY     RESEARCH
NORTH CAROLINA

Western Carolina University 

engineering students work 

with regional businesses 

to develop products at the 

Rapid Center.
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Nestler’s mosquito 

analysis device is one 

example of a successful 

project that is now in use. 

Others have included biomedi-

cal products, custom mechanical 

systems for local manufacturers, 

consumer products for entrepre-

neurs, and reverse engineered parts 

for the auto or aerospace industries. 

Dr. Jeffrey Ray, dean of WCU’s College of 

Engineering and Technology, said partnering 

with industry for Capstone projects is not only 

essential to provide students with the real-world 

experience that WCU’s curriculum demands, but 

it also helps fulfill the regional engagement mission 

of the university.

“As the westernmost campus in the University of 

North Carolina system and a regional comprehensive 

university, we are deeply committed to playing a role in 

innovation and development, particularly in the western part 

of the state,” Ray said. “Just as N.C. State University or UNC 

Chapel Hill fuel entrepreneurship, research and innovation in 

the Triangle, we can and do fill that role in the West. The R&D 

resources we have at the Rapid Center are comparable to what 

you would find at a large research institution.”

The Rapid Center includes commercial grade additive manu-

facturing, or 3D printing equipment, for both plastics and 

metals along with a fully equipped machining lab. They have 

the experience to offer complete reverse engineering and 

electromechanical engineering as well as more traditional 

product design. 

In addition to student Capstone projects, full-time 

engineers at the Rapid Center can be contracted by 

businesses to assist with development projects. 

Ray said industry partners maintain full 

ownership of the intellectual property and 

any related patents.

“Ultimately, we want to be seen as a 

resource to businesses and industry in 

the region and across the Southeast, 

and we want to be a part of moving 

North Carolina forward,” Ray said.

He said the Rapid Center is an 

important part of reaching that goal. Equally important is WCU’s 

role in training the next generation of engineers needed to meet 

the demands of a growing region. David Nestler, the student 

engineer behind the mosquito analysis device, graduated in May 

and is now working full time at Duotech, where he’s at work 

solving the company’s next design challenges.

Businesses interested in partnering with the Rapid Center 

should contact Director Pat Gardner at 828-227-2560 or 

pgardner@wcu.edu. More on the Rapid Center can be found 

at rapid.wcu.edu. More on WCU’s College of Engineering and 

Technology can be found at cet.wcu.edu.

Engineering solutions 

Western Carolina University
College of Engineering and Technology

Rapid Center

387 Centennial Drive, Cullowhee, NC 28723

828-227-2560 • rapid.wcu.edu

The Rapid Center has 3D printing equipment 

and a fully equipped machining lab.

Propose a Project?
Western Carolina University’s College of Engineering and 

Technology partners with business and industry to research, 

design and test new products and processes through the Rapid 

Center, our in-house research and development facility.

 If, like many of your colleagues, you have more items 

on your development list than you can get to with limited 

time and resources, we invite you to propose a project for 

our two-semester senior Capstone project. Under the 

guidance of faculty and staff and with your help as mentor, 

our student teams will use a multi-disciplinary, stage/gate pro-

cess to meet deadlines and achieve results over two semesters 

(August to May). When your project is complete, you will have 

project documentation, a fully tested prototype, project solution 

or new knowledge that you can use or develop further. 

 If the idea of proposing one or more projects and sponsoring 

a student team interests you, please contact Patrick Gardner at 

pgardner@wcu.edu or 828-227-2560.
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