
Introduction
Forty years ago, scientists developed techniques that later allowed us to make 
human insulin. At the time, North Carolina’s economy revolved around tobacco, 
textiles and furniture. 

The discovery paralleled another change. Technology made us more efficient. 
Machines replaced human labor. Unskilled jobs went overseas. In the subsequent 
decades the South lost a significant number of jobs in its traditional industries. 
North Carolina was no exception. From 1996 to 2006 employment statewide 
dropped:

•	 10 percent in furniture 

•	 23.5 percent in tobacco 

•	 51 percent in traditional textiles 

North Carolina leaders looked through the job loss and saw opportunity. 
The state launched two centers in the early 1980s: the North Carolina 
Microelectronics Center to develop the information technology industry and the 
North Carolina Biotechnology Center to develop the life-science industry.

In the last three decades, the Biotechnology Center’s work mirrors the intent 
of the Bioeconomy Challenge – working at all points along the technology 
development continuum to bridge gaps between research, business and education 
in order to create jobs. Through deliberate attention to this emerging industry, 
North Carolina built a $64.6 billion economic engine that supports more than 
226,000 jobs. Nearly 60,000 of those jobs are at life-science companies and pay 
nearly double the state’s average private-sector wage.

These impacts didn’t come through short-term investments or luck. North 
Carolina deliberately assembled the pieces to build its biotechnology cluster. 
Thousands of respondents to President Obama’s request for information on the 
bioeconomy will offer ideas for initiatives that will work with increased federal 
funding. We want to share some ideas that proved valuable during the 27 years 
that North Carolina has nurtured this significant life-science growth engine.

E. Norris Tolson 
President and CEO 
North Carolina Biotechnology Center

National Bioeconomy Challenge Response
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Research and Development
Life-science research faces major challenges that go beyond 
the technical: expensive infrastructure; complex research 
problems that involve multiple fields; and weak connections 
between research, invention and commercialization. 

North Carolina designed programs to address each of these 
issues. Biotechnology Center grants strengthen infrastructure 
by putting research equipment in spaces accessible to multi-
ple labs. Our grants fund multidisciplinary research teams to 
work on complex problems. And, to link academic research to 
commercialization, the Biotechnology Center funds projects 
of commercial interest. Junior scientists often work on those 
projects thereby broadening their future career prospects.

Partners
North Carolina’s public and private universities; RTI 
International and other private research organizations.

Future Challenge 
New ideas are required for job growth. In life science, 
discovery is expensive and proving ideas takes time. To meet 
this challenge, the federal government can:

•	 Increase funding to the level needed to stimulate life-
science research and innovation long-term.

•	 Strengthen existing programs that fund proof-of-concept 
studies and intellectual property creation.

•	 Develop new funding programs that foster academic-
industry collaboration and professional career transitions 
between academia and industry, such as industry post-
doctoral fellowships.

Agriculture  
From food to fuel, or medicine to clothing, 
nearly anything that’s not metal or glass can be 
produced in or by plants. Research, production 
and distribution jobs will abound.  
More on the web at ncbiotech.org/agbio

Regenerative Medicine 
Science fiction has become life-saving reality, 
as human organs grown from a patient’s own 
cells are being produced in the laboratory and 
implanted in the patient.  
More on the web at wakehealth.edu/WFIRM

Industrial and Environmental Applications 
From engineering more efficient processes for 
industry to mitigating pollution, biotechnology 
is making a positive impact for the environment. 
More on the web at bio.org/content/
new-biotech-tools-cleaner-environment

Moving Life Sciences Breakthroughs 
from Lab to Market
Early-stage funding is the greatest challenge facing 
companies and universities commercializing technologies, 
according to a 2010 survey of North Carolina’s life-science 
industry1. In the past decade, venture capital funding has 
declined substantially and life-science VC investments are 
now mostly focused on later-stage companies.

The Biotechnology Center created several funding programs 
to address this gap. The Technology Enhancement Grant 
helps universities strengthen a technology’s ability to 
be licensed. Low-interest loans spur start-up, product 
development and growth for promising companies with few 
funding options. Finally, North Carolina allocated part of 
the state’s pension fund to create the N.C. Innovation Fund 
that invests in innovative North Carolina companies and in 
other life-science investment funds.

Partners
State of North Carolina, Council for Entrepreneurial 
Development, Small Business and Technology Development 
Center, North Carolina’s public and private universities, 
North Carolina angel and venture capital funds.

Future Challenge
Too little seed-stage risk capital is available for advancing 
promising technologies. To meet this challenge, the federal 
government can:

1 Bridging the Gaps. http://www.ncbiotech.org/business-
commercialization/business-loans-support
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Areas of Future Promise
The techniques of biotechnology are widely applicable to a number of industries.



•	 Reduce uncertainty within the regulatory environment, a 
primary cause of diminishing venture investment in early-
stage companies.

•	 Fill the gap by developing or expanding bridge funding 
programs that stimulate translational activities or refine 
a technology to make it more attractive to investors. 
Two excellent existing models are the National 
Cancer Institute’s SBIR Phase II Bridge Award and the 
Department of Defense Commercialization Pilot Program.

Workforce Development
To compete in today’s global economy, bioscience companies 
need employees with scientific competence and professional 
skills. Potential workers don’t know where to get these skills.

North Carolina developed NCBioImpact2, a public-private 
partnership of industry, universities, community colleges, 
and government, to educate employees for the biomanu-
facturing sector. This consortium has earned international 
recognition and enhanced the state’s ability to recruit new 
manufacturing facilities. The resulting community of highly 
trained graduates and industry veterans enables North 
Carolina’s biomanufacturing companies to fill more than  
90 percent of job openings with local candidates. 

Partners
Bio- and pharmaceutical manufacturers, North Carolina 
Biosciences Organization, University of North Carolina 
System, North Carolina Community College System, state 
and local governments.

Future Challenge
Success in other sectors and high-tech industries requires sys-
temic changes to create a knowledgeable and “work-ready” 
employment base. To achieve this, classrooms from commu-
nity college to graduate school must be more like the work-
place. To meet these challenges, the federal government can:

•	 Engage students’ imagination in K-12 Science, 
Technology, Engineering and Math (STEM) subjects 
through web-based technologies, including video games.

2 ncbioimpact.org

•	 Implement programs for high schools that enable 
students to earn a high school diploma and an associate’s 
degree in five years. 

•	 Involve industry advisory boards to develop and fund 
science education grant programs that use job-related 
success measures.

•	 Support professional science master’s and doctoral 
programs that combine post-graduate work in science 
with industry sector-focused basic business education. 

Regulatory
We live in a world replete with regulations. Consumers, 
companies and investors rely on clear, dependable and evenly 
enforced rules. In recent years the approval of medicines 
and medical devices has become increasingly unpredictable. 
N.C. life-science companies reinforce the message that the 
regulatory pathway is a significant challenge because it it is 
not clear when a product might be approved. This ambiguity 
further limits companies from recruiting investors to fund 
product development. An uncertain regulatory environment is 
undermining the innovation process and will lead to lost jobs 
if not handled well and soon. 

Partners
North Carolina Biosciences Organization, state and local 
governments, industry, consumer groups, general public.

Future Challenge
The Biotechnology Industry Organization (BIO) drafted a 
five-year plan that suggests creating a 21st Century FDA. 
We support BIO’s recommendations on the FDA. The 
federal government can also:

•	 Create a task force that includes the FDA, industry 
and consumer group representatives to develop 
recommendations for streamlining FDA approval 
processes while maintaining reasonable safety standards. 

•	 Keep the 12 years of data exclusivity included in the 
biosimilars legislation passed under the Affordable Care 
Act. The protection is critical to continued innovation 
in investments in researching and developing new 
treatments for patients. 

n
c

su
 /

 b
te

c

g
ri

fo
ls



Public-Private Partnerships
When North Carolina’s leaders began building a biotech industry 
for the state, they drew on broad talents across the state. Experts 
and leaders in research, public policy, business development and 
worker training created initiatives that drove the new industry. 
Collaboration continues today, as demonstrated in this document.

The North Carolina Research Campus3 in Kannapolis is a 
striking example of partnership. Where an old textile mill once 
stood is now home to state-of-the-art research facilities. Scientists 
from eight companies including LabCorp, Monsanto, and Dole as 
well as from seven public North Carolina universities and Duke 
University work side-by-side to better understand links between 
agriculture, nutrition and health.

Another example of partnership is the Centers of Innovation4 
program created by the Biotechnology Center. Here, broadly 
based public-private partnerships are established through 
industry-sector-focused commercialization centers. Current 
Centers of Innovation have been established to smooth the path 
from university lab to market in the areas of nanobiotechnology, 
advanced medical technologies, drug discovery and marine 
biotechnology. 

Future Challenge 
Limited funding for new discoveries and the rising costs of 
product development make public-private partnerships crucial. 
Future problems will require this critical mass of attention and 
broad range of expertise. To meet this challenge, the federal 
government can:

•	 Incentivize public-private partnerships focused on technology 
commercialization by initially targeting three to five high-
priority problems for federal funding.

•	 Create councils of science and business leaders to address 
current industry challenges. 

3 NCResearchCampus.net

4 ncbiotech.org/COI

Grand Challenge
Tackle the Issue of  
Abandoned Drugs and  
Critical Drug Shortages
From 2005 to 2010, we saw drug shortages triple. Currently, 
178 drugs are difficult or impossible to obtain. Factors that 
contribute to this situation include issues in the supply chain, 
problems at the manufacturing plant, lack of production 
capacity, an increase in demand and lower profitability for 
manufacturers. Of the drugs in short supply, four out of five are 
delivered by sterile injection, which means that they require 
specialized manufacturing processes.

The keystone of this grand challenge solution is to remedy 
critical drug shortages while eliminating the limits that costs 
and profit place on drug production. We suggest a national 
Critical Drug Manufacturing Initiative, which would:

 • Provide a reliable production schedule for the manufacture of 
drugs that are in short supply.

 • Establish a centralized Manufacturing Training Center for 
pharmaceutical manufacturing workers.

 • Create a public-private forum to develop and improve best 
practices.

To fund this new initiative, we propose a federal subsidy 
equivalent to $1 in new money to manufacture abandoned 
drugs or drugs in critically short supply for every $100 spent on 
researching new treatments and cures. This $1-for-$100 approach 
would alleviate the worst of the drug shortages. This funding 
would be deployed:

 • To existing drug producers, including contract manufacturers, or

 • To a Critical Drug Manufacturing Center, a physical location 
with state-of-the-art facilities, subject-matter expertise 
in production methods, and world-class training in 
manufacturing. A non-profit CDMC could produce drugs at 
a modest premium above cost that would provide a shared 
revenue stream for the industry partner and the CDMC.

As an example of the impact, using the current NIH budget of  
$34 billion, a $1 for $100 match would generate $340 million 
toward the production of abandoned or short-supplied drugs

15 T.W. Alexander Drive • P.O. Box 13547 • Research Triangle Park, N.C. 27709-3547 
919-541-9366 • fax 919-990-9544 • www.ncbiotech.org
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