
The biomanufacturing, pharmaceutical, and agribiotechnology industries in North Carolina are poised to become the largest such industry cluster in the world. Over the last 2-3 years, these industries have attracted at least a billion dollars of investment to North Carolina and have spawned more than 2,000 jobs. This economic success can only continue if we educate people to be part of a skilled workforce for the new economy in North Carolina. The number one determinant of North Carolina’s success in establishing this cluster will be the availability of highly trained skilled workers, scientists, and engineers. The North Carolina Biomanufacturing and Pharmaceutical Training Consortium (BPTC or the Consortium) - comprised of the North Carolina Biomanufacturing Training and Education Center (BTEC) at North Carolina State University (NC State), the Biomanufacturing Research Institute and Training Enterprise (BRITE) at North Carolina Central University (NCCU), and BioNetwork, a statewide initiative of the North Carolina Community College System (NCCCS) - is focused on delivering an integrated, cooperative, and coherent educational program that provides essential hands-on training and high-quality education with sufficient numbers of trainees and students to meet and exceed the needs of this industry cluster now and into the future.  

The consortium will build upon the existing strengths of NC State’s Land Grant Research One University history, NCCU’s history of excellence in undergraduate and graduate education (especially in the life sciences, law and business) and its research institutes, and the national reputation of the NCCCS New and Expanding Industry Training Program (NEIT), a customized workforce training program that offers a competitive advantage to companies locating or expanding in North Carolina. This consortium is prepared to educate and train in excess of 3,000 students/trainees each year in topics that meet the biomanufacturing industry’s needs, as well as in next generation techniques applicable to biomanufacturing and bioprocessing.

The Consortium components are complementary and provide a broad spectrum of educational opportunities for trainees. Certificate programs and short courses within NCCCS BioNetwork will enable high school graduates, displaced workers and career changers to qualify for entry-level positions.  Biomanufacturing and bioprocess technology courses at 44 local community colleges will provide associate degrees, diplomas and certificates in fields that will facilitate hiring into manufacturing technician and associate positions at biomanufacturing companies that constitute as many as two-thirds of the new jobs available. This preparation will be capstoned with hands-on experiences at the unique facilities with large-scale process equipment offered at BTEC and BRITE. BioNetwork provides a mechanism to swiftly react to market demands by deploying expertise, curricula, and equipment/facility enhancement resources directly to local colleges necessary for workforce education and training.  

New degree programs and significantly enhanced existing degrees are being readied at NC State and NCCU to take full advantage of the new facilities under construction at BTEC and BRITE. Professional science masters degrees and PhDs in bioprocessing and biopharmaceutical sciences will produce future technical and business leaders, a development that will ensure this industry cluster remains vital and innovative well into the future. All of the proposed training and education will be made available to students and trainees throughout the State through synchronous and asynchronous web-based distance education, and the incorporation of advanced process analytical and control technologies will enable remote learning and data acquisition by off-site students and trainees. Additionally, the consortium offers the ideal mechanism for provision of short courses to FDA regulatory personnel; thus enhancing industry/government/ academe collaborations and strengthening the cluster.
By satisfying workforce development needs, the BPTC will position North Carolina as the leading location for capital investment and job creation within the biomanufacturing, pharmaceutical and agribiotechnology industry cluster. The attached white paper provides more depth and description of this much-needed partnership among industry, academe, and government.
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The North Carolina Biomanufacturing Industry Cluster

Over the past decade, the North Carolina Biomanufacturing Industry Cluster (focused on the manufacture of large drug molecules from living systems) has grown to be the third largest in the country.  This cluster includes the world’s largest industrial enzymes manufacturing plant (Novozymes North America, Franklinton), the nation’s largest vaccine manufacturing plant (Wyeth Vaccines, Sanford), one of the country’s largest mammalian cell-based biomanufacturing facilities (Biogen-Idec, RTP), the area’s largest vaccine discovery labs (Merck, Durham), and a host of other large and small facilities focused on applying genetic engineering and molecular biology from bench scale to the commercial scale manufacturing of protein-based products for human consumption and use.  In addition, North Carolina is home to one of the largest pharmaceutical clusters in the world including such major companies as GlaxoSmithKline, Eisai, DSM, and a host of others. North Carolina is also home to one of the most developed agriculture-based economies, including being among the top producers in the country of tobacco, sweet potatoes, processed chickens and pigs, herbs, and natural products.  The promise in North Carolina is that, with suitable attention to the development of a trained workforce, the availability of capital, and continued growth of research and development in biomanufacturing and biotechnology, this industry cluster will grow with expansions, relocations, and new companies to become the leading cluster worldwide.  Additionally, it is expected that related food products, nutraceuticals, and other value-added materials from both natural and genetically engineered plants will further contribute to North Carolina’s emergence as the hub of a regulated industry of enormous economic potential.

The Need for Advanced Training and Education

Arguably, the most essential component in stimulating the biomanufacturing and biotechnology cluster in North Carolina is the development of human intellectual capital. North Carolina has done this in biotechnology research and development for over 20 years with its investment in the North Carolina Biotechnology Center and with its investments in biotechnology-related research and education at its colleges and universities. North Carolina also holds the distinction of offering the oldest biotechnology associate degree program in the country (twenty years). A key missing ingredient, however, has been education and training of students and potential employees in the science, engineering, and operation of equipment and processes that are peculiar to manufacturing in a regulated environment producing biological products that will be injected into or ingested by humans. This type of manufacturing places unusual demands on the workers, scientists, and engineers that are employed. They must become intimate with the statutes and criteria that constitute the Food and Drug Administration’s regulation of this industry. They must understand and experience the culturing of microorganisms and cells at large scale and in equipment of scale and construction materials appropriate to manufacturing. They must learn the methodologies associated with producing, purifying, and characterizing biological macromolecules that are used as therapeutics or have other commercial applications.    

The North Carolina Biomanufacturing and Pharmaceutical Training Consortium (BPTC or the Consortium) - comprised of the North Carolina Biomanufacturing Training and Education Center (BTEC) at North Carolina State University (NC State), the Biomanufacturing Research Institute and Training Enterprise (BRITE) at North Carolina Central University (NCCU), and BioNetwork in the North Carolina Community College System (NCCCS) - is focused on delivering an integrated, cooperative, and coherent educational program which provides essential hands-on training and education of a type and quality and with sufficient numbers of trainees and students to exceed the needs of this industry cluster now and into the future. This training consortium is prepared to educate and train in excess of 3,000 students and trainees each year in topics ranging from aseptic and sterile transfer methods; bioreactor operation, control, and scale up; bioseparations and protein purification; bioprocess analytical technologies; disposables; miniaturized high throughput characterization; and a host of other current and next generation techniques applicable to biomanufacturing and bioprocessing.

The Role of the BPTC

The purpose of the BPTC is to act as a primary catalyst for development of the biomanufacturing, pharmaceutical and agribiotechnology cluster in North Carolina. The aim of the Consortium is to be the premiere, laboratory-based educational network in the world for teaching biomanufacturing and applied biotechnology fundamentals and experiences. There are four major goals and outcomes of this educational consortium: (i) educate and train workers for highly regulated environments, (ii) enable workers to be immediately productive in complex jobs, (iii) reduce costs of new worker mistakes, and (iv) educate and train workers with logical problem solving skills. To achieve these goals, the Consortium must be a fully integrated educational system capable of seamlessly taking students and potential employees from any place in North Carolina - at any educational level and age - and defining and offering training and educational opportunities that will prepare that student/worker for jobs ranging from entry-level manufacturing operator all the way to research engineer/scientist.  

This will clearly require articulation agreements that define required levels of preparedness, indicate clear learning objectives and metrics, and allow ease of movement between NC State, NCCU, BioNetwork community colleges, and other universities to enable participation by students and workers across the State. NC State, NCCU and the NC Community College System have worked for two years with industry representatives to refine the educational network that was proposed to Golden LEAF.  This foundation is providing funding for the state-of-the-art facilities that will house the academic programs supporting BTEC and BRITE and start-up funding for NCCCS BioNetwork that includes the BioNetwork management team, six BioNetwork Centers, a mobile Biotechnology laboratory, and Funds for Innovations and Equipment/Facility Enhancements for BioNetwork community colleges. As this model matures, other biotechnology related programs that enhance this initiative will undoubtedly augment and strengthen this Consortium.

BTEC

The purpose of the BTEC at NC State is to provide a unique, pilot plant training facility with educational laboratories that employ current Good Manufacturing Practices (cGMP) in material and personnel flow and in particulate and microbial cleanliness. This pilot plant will contain labs that facilitate education in bioreactor preparation, cleaning, and operation; cell and protein harvest and recovery; protein purification; product characterization; and sterile filling and packaging. All of these modules and labs will be comprised of equipment, utilities, and construction that is state-of-the-art in modern biopharmaceutical manufacturing and that is automated with next generation distributed control architecture that will facilitate on-site student learning as well as distance education. In fact, the automated control system will enable remote learning and data acquisition on process scale equipment. The unique aseptic processing and clean room facility, located in the BTEC, is dedicated NC Community College space that will be managed by the BioNetwork Capstone Center.  Community College students and workers will be trained and educated in sterile and aseptic transfer, filling, and packaging. These students and workers will receive the bulk of their training and education across the State in specialized labs at local community colleges with capstone hands-on training on large-scale process equipment by the BioNetwork Capstone faculty at the BTEC and will have the ability to feed into programs at NCCU and NC State. BTEC will also contain a number of bench-scale labs that will enable learning in next generation biomanufacturing technologies including disposables, animal cell and tissue culture, cell therapy, protein and metabolic engineering, miniaturization and high throughput technologies, and bioanalytical methodologies. BTEC’s primary function is to provide a state-of-the-art, cGMP biomanufacturing environment for education, training, and creation of future technologies.

BRITE

The goals of BRITE are to: provide students with “hands on” experiences (basic and applied) and unique opportunities to be trained in key areas of biomanufacturing; interface with existing and developing programs in the region/state to provide collaborative technical and logistical support in a way that will motivate faculty, staff, and students to participate in biomanufacturing training; and develop appropriate education and training tools to support the development of BS, MS and doctoral level degree programs in Applied Process Research. BRITE’s activities will be directly aligned with the vision of the Consortium.  Through BRITE, NCCU will develop appropriate alliances with the community colleges, other academic institutions, state agencies, and industry with respect to program marketing, curriculum development, new degree offerings, concentrations, etc. BRITE faculty will interact with the Julius L. Chambers Biomedical/Biotechnology Research Institute (JLC-BBRI) investigators as well as with colleagues at NC State, industry (especially scientists employed in the biotechnology industry), and the North Carolina Community Colleges to ensure that the desired synergy is achieved. Support in the area of Pilot Plant operation and large-scale process training will be accessed through BTEC. 

BRITE will develop new undergraduate and graduate curricula/degree programs relevant to biomanufacturing and biomanufacturing process development. BRITE students recruited from high schools, NCCCS and industry will be provided with opportunities to participate in a number of professional development activities that are designed to supplement and complement their formal classroom training. BRITE will build upon NCCU’s successful investments in the JLC-BBRI. JLC-BBRI’s expertise in assay development cell culture, macromolecular separations, data management and other technology areas will strengthen the research and training activities of BRITE. NCCU’s BRITE facility is designed to support training in Biomanufacturing areas such as quality control, quality assurance, and process development. Support in the area of pilot plant operation and large-scale process training will be accessed through the BTEC. Synergistically, BRITE will accommodate hands-on laboratory teaching in the use, validation, maintenance, and basic science of modern instrumentation associated with characterizing the final biopharmaceutical product.  These specializations will all build on a core curriculum that emphasizes existing and emerging methods and technologies practiced by the biomanufacturing industry. 

At BTEC, BRITE, and BioNetwork, universal skills will be taught on equipment unique to each facility; for instance all three sites will instruct students in their equipment operation, maintenance, validation, and writing standard operating procedures under cGMP conditions. These universal skills represent approximately 50% of the work needed for a biomanufacturing company to operate under cGMP conditions. These skills are employable skills.

BioNetwork

The purpose of the BioNetwork initiative is to act as a primary economic development catalyst for North Carolina, provide a continuous supply of trained new workers, give dislocated workers new skills, allow career changers to enter the biotechnology field, and upgrade the skills of incumbent workers at all levels.  BioNetwork consists of a management staff at the Community College System office, six BioNetwork Competitiveness Centers, and funds for Innovations and Equipment/Related Facility Enhancements. Innovation Funds allow development of curriculum for new applications, new techniques, new delivery methodologies (such as nutraceuticals and nanotechnology), and learning objects for distance education. Equipment and Related Facility Enhancement funds have allowed specialized laboratory equipment and lab upgrades at twenty-six community colleges to keep pace with changing industry needs and technologies.

State-of-the-Art Facilities

BRITE and BTEC will be state-of-the-art facilities that complement each other’s unique educational offerings and those currently available at local community colleges throughout the State to ensure that a wide array of student/employee needs are met within the cluster. The BTEC will be a 100,000 gsf facility located on NC State’s Centennial Campus.  It is currently completely designed, with design development phase documents recently submitted. Groundbreaking will occur on this building within the next two months and the facility will be occupied by the end of 2006. Affordable housing negotiated by NC State will be available for out-of-area students and workers.  The BRITE facility will sit adjacent to the 120,000 gsf Science Complex at NCCU. BRITE will add 65,000 gsf of research laboratory space to this Complex. Groundbreaking for this Complex occurred in November 2003 and the design and programming phase of the BRITE will conclude in February 2005. The currently proposed construction and occupancy timeline envisions completion in Fall 2006. Since BRITE adjoins the Science Complex with the same architects, significant cost savings will be achieved. BioNetwork will utilize its dedicated aseptic suite located at the BTEC along with the adjoining biotechnology labs. The unique advantage of this NC State/NCCCS collaboration allows NC State students to use the aseptic suite when not in use by BioNetwork. In turn BioNetwork students and workers will be able to use the bioprocessing suites when not in use by NC State. 

In 2004-05, Golden LEAF startup funding supported specialized laboratory equipment and facility enhancements for BioNetwork community colleges.   NC State and NCCU have made extensive progress on the new facilities being designed and on the related curricula that drives the facility design. During that time, NCCCS BioNetwork has invested in a world-class industry-experienced team located in six centers with statewide focus in the following areas: bioprocessing, pharmaceuticals, biotechnology entrepreneurial development, bioagriculture, short course development and capstone training. The team is comprised of former industry leaders, a vice president of operation, plant managers and a director of a statewide life science angel fund. Bringing international expertise to NC, the BioNetwork individual team members have previously developed facilities and programs on four continents. 

Curricula

BioNetwork community colleges across North Carolina offer a broad range of short courses, modular programs that can be aggregated to achieve recognized credentials, credit by experience, certificate, diploma, and associate degrees.  Along with the courses in microbiology, general chemistry, organic chemistry, applied physics, biochemistry, genetics, and cell culture, specialized community college laboratories give students and workers hands-on experience in separation technologies (extraction, precipitation, ultrafiltration, and chromatography), spectrophotometic techniques, pharmaceutical manufacturing processes, immunological techniques, and bioprocessing instrumentation. Courses in industrial safety, statistical quality control and the industrial environment, process/product validation and quality, industrial standards and regulation, and nanotechnology are also offered. These curricula will smoothly integrate with the course offerings at NC State (BTEC), NCCU (BRITE) and other public and private universities.

BTEC will offer a collection of modular, experiential, lab-based educational experiences. These modules will be focused on hands-on, laboratory skills and application of science and engineering principles and will be comprised of laboratory experiments, protocols, and associated lecture and multimedia materials supporting the labs. Each module will be a “courselet” and typically require 6-15 contact hours to complete. As such, these modules will be the equivalent of a semester credit hour or less and several will be required to comprise the portion of a student or industrial incumbent’s training and education in biomanufacturing. The advantage of this modular approach is that needless redundancies and duplications among inter-institutional and inter-departmental curricula that relate to biomanufacturing, bioprocessing, and biotechnology can be eliminated. Care will be taken to ensure that the qualifications of a broad spectrum of potential students and trainees are adequately articulated and that the diagnostics to ensure quality are adequately implemented to facilitate learning at the highest levels.

The education component of BRITE will include formal degree programs, beginning with a bachelor’s degree offering, and progressing to masters and doctoral levels as the program matures. Opportunities will also be provided for students to receive training in any or all of the modules as desired. The undergraduate degree program will utilize traditional (formal classroom lectures and laboratories) as well as hands-on training with a faculty mentor during the academic year and summer, and participation in a range of biomanufacturing-related activities such as fieldtrips, workshops, seminars, etc.  It is envisioned that students enrolled in biology, chemistry, and environmental science degree programs will be the initial participants. NCCU rising juniors could also be recruited to pursue a concentration in biomanufacturing sciences.  Such students could be offered an opportunity to complete a concentration in biomanufacturing.  The BRITE Curriculum will include 3 components: a Core curriculum that will be mandatory for all entering freshmen; a set of relevant electives; and biomanufacturing-related modules. The biomanufacturing-related modules will emphasize training in Biomanufacturing areas such as quality control, quality assurance and process development. Similar modules in process analytical technologies, genetic expression, expression platforms, and emerging technologies in biomolecular characterization will also be made available to BRITE trainees. Students that enroll in biology, chemistry and environmental science degree programs will be the initial program participants (this includes community college transfer students in these areas). Students qualifying as rising juniors will be required to enroll in courses recommended for 3rd year students as well as participate in the biomanufacturing modules relevant to their classification level. To prepare students for the regulated aspects of the biomanufacturing industry, students may draw upon the expertise in the School of Business and the School of Law by enrolling in courses in intellectual property, business ethics and finance.

There exists a significant demand for MS degrees and professional masters degrees in the applied life sciences, and in particular in biomanufacturing. Many students and industrial incumbents recognize the specific demands and extensive knowledge required to contribute appropriately to companies engaged in large scale manufacturing of biological macromolecules. Accordingly, BTEC and BRITE are developing professional masters programs in applied biotechnology and biomanufacturing, as well as in biopharmaceutical sciences, that cater to the diverse range of disciplines in which students and employees are educated at the undergraduate level. These programs have benefited greatly from the success and format of the Professional Science Masters programs funded by the Sloan Foundation over the past few years.

Finally, it is important to recognize that the biomanufacturing and applied biotechnology industries would be poorly served by a Consortium that did not continue to evolve to offer the most cutting-edge knowledge and scholarship to its students and trainees. Accordingly, a significant effort will be devoted at BTEC and BRITE to pursuing research and scholarship in emerging technologies and doing so in a fashion that integrates the interests of scientists and engineers at both NC State and NCCU. BTEC and BRITE will always seek to integrate new technologies into curricular modules to continuously enhance the quality of the training provided by the Consortium.

Progress to Date: BTEC

The design of the BTEC facility has progressed through the design development phase and preparation of the construction document phase has begun. Groundbreaking will occur within the next two months and the building will be completed and ready to occupy and commence teaching in December of 2006.  BTEC has now hired 7 staff members: a Director, an Associate Director, a Laboratory Supervisor, an Economic Development assessor, and three professors to aid in developing curricula. We will soon hire a Pilot Plant manager, a Distance Education specialist, and two additional faculty. Our goal is to begin piloting curricular modules in the Fall of 2005.

Progress to Date: BRITE

Since May 2004, an interim director for BRITE has led many of the activities associated with developing this initiative. In December 2004, Heidrick & Struggles, a national search firm, began the search for the Director of BRITE. Dr. Ken Harewood and Dr. Tony Laughrey are co-chairing the search. The position has been advertised and the pool contains several outstanding candidates. The committee hopes to conclude its work in April.

The Interim Director worked with Jacobs/Chanon to conduct a national search for a design firm.  A search committee reviewed information and interviewed firms. The successful design firm is the joint partnership of Freelon/O’Brien-Atkins. In December, the group began working on the programming phase, working immediately with industry leaders for their input. Programming phase brings the user group and the design firm together to discuss the curricula and equipment needs to implement the research that will occur in the building. Programming should conclude in March. Professors and researchers are working with a task force to design the curriculum. The work of the Industry Curriculum Committee (ICC) will inform the curricula also. The resulting curriculum will guide the design process.  The overall construction project is proceeding on schedule and the building should open in the Fall of 2006.  

Progress to Date: BioNetwork

The NCCCS BioNetwork Central Office is staffed and operational along with its Industry Advisory Board and partnerships with NC Department of Commerce, ISPE, industry, universities and the NC Biotechnology Center. The grant management and initiative evaluation processes are established and functioning and include the awarding of over $6 million in grants to local community colleges; the establishment of all protocols, instrumentation, and databases; the collection of baseline quantitative and qualitative data; and the creation of timelines for analysis of data and presentation of findings.  BioNetwork Centers are staffed and are involved in curricular/protocol development, Train-The-Trainer opportunities at BioNetwork colleges, and technical assistance to all BioNetwork Innovation and Equipment grantees. The BioNetwork Capstone Center is contracting for temporary training facilities to begin student/worker training for clean room operations and aseptic processing (sterile filtration, aseptic sampling and aseptic filling). This faculty is developing Types I, II, and III Clean room and Aseptic Processing curricula, as well as, Microbial Identification training curricula requested by local industry. Trainees/workers will follow standard operating procedures and document all work. The custom-designed mobile laboratory (that will offer accelerated laboratory-based incumbent worker training for companies on-site) is in the bidding process. 

Community Colleges have been awarded 63 grants for Center implementation, Innovations, or Equipment and Related Facility Enhancement. Innovations which were funded to accelerate growth and improvement include establishing industry skill standards, creating learning alliances for benchmarking best practices, developing new strategies for student recruitment and retention, improving back-to-industry experiences for faculty, expanding university articulation agreements, and modularizing curriculum courses into specialized units offered to incumbent workers.  These innovations are being shared with community colleges across the state.  Some of the new innovations include GMP Courses (Basics of cGMP and Process Management, Training for cGMP, and cGMP Auditing); Quality Assurance offered online (QA Fundamentals, cGMP, Quality Systems); Operations in Biotechnology Processes (fermentation, product isolation and purification of a protein); packaging engineering; industrial microbiology; contamination control; cross-disciplinary biotechnology science electives; Genetics; Viticulture; Aquaculture and Agriculture Biotechnology with focus on laboratory techniques and tissue culturing. Three additional community colleges have been approved to offer biotechnology-related curriculum-programs including nanotechnology.

Equipment and Related Facility Enhancements were funded to keep pace with changing industry needs and technologies, upgrade equipment, achieve economies of scale, and to encourage the support of new and expanding industries by spreading biotechnology student/worker training into new areas of the state.  

BioNetwork’s recruitment campaign promotes the educational and training opportunities to provide workers needed by industry. In addition to a web presence, this campaign includes radio, television, and print advertising. A Distance Learning Model has been established to prototype biotechnology training via the Internet, prior to the opening of the BTEC. BioNetwork will connect additional community colleges as funding allows. BioNetwork Career Fairs match trained students and re-skilled workers with jobs in the expanding biotechnology companies.
Future Industry Support and Economic Development

While the Consortium will meet the near term workforce development needs of the biomanufacturing industry cluster, significant opportunities remain to identify and address the workforce, infrastructure and innovation needs of the cluster to support its growth over the coming years. Characterization of these economic development opportunities by companies, universities, community colleges and government will enable collaborative “roadmapping” of strategies for workforce enhancement, discovery and commercialization of knowledge, and for addressing foundational economic, social and environmental issues impacting facility locations and expansions in North Carolina. Additionally, the roadmapping process will guide synchronization of investment, regulation, marketing and other activities during simultaneous growth in North Carolina’s agricultural, biomanufacturing and pharmaceutical sectors.

A task force of industry, university, community college and government professionals is currently being formed to develop a biomanufacturing cluster roadmap for North Carolina. The roadmapping process will produce clarity and consensus among industry, academe and government on economic develop opportunities, required programmatic strategies and other investments, and the needs and rewards to North Carolina for becoming a leader in sustainable industry development wherein economic, social and environmental objectives are collectively achieved. As the developer and keeper of this roadmap with industry, North Carolina should achieve and maintain a proprietary marketing advantage over other states.

Once developed, implementation of the roadmap can be integrated with economic development initiatives such as the Research Triangle Regional Partnerships’ Staying on Top: Winning the Job Wars of the Future, co-winner of the U.S. Department of Commerce’s 2004 Regional Competitiveness Excellence in Economic Development Award. The NCCCS New and Expanding Industry Training program and NC State’s Precision Marketing Initiative partner with economic development professionals to focus on recruiting business, government and other academic partners as a means of bringing jobs and investment to North Carolina. Effective linkages between the Consortium and both regional and statewide economic development initiatives will enhance recruitment of new firms and nurture expansion of existing firms within the State. Ultimately, North Carolina should enjoy strong competitive advantage as a location with unsurpassed capabilities in agriculture, biomanufacturing and pharmaceuticals. The Consortium is developing marketing strategies to promote this initiative worldwide.

Reporting, Marketing and Public Relations

Effective capture of the economic, social and science and technology impacts of the BTEC, BRITE and BioNetwork will be critical to realizing the true economic development potential of these programs including; recruitment and retention of jobs and investment, recruitment and retention of the best students and workers, and the realization of economic opportunities for both urban and rural areas of North Carolina. Implementation has begun on both procedures and systems to measure program inputs, outcomes and other important “metrics”. For example, because of its commitment to programmatic evaluation BioNetwork has hired a nationally-known educational researcher, experienced in both quantitative and qualitative research and evaluation methodologies to evaluate for compliance/accomplishment of goals and objectives and analyze the efficacy, impact and fit of the outcomes vis-à-vis the BioNetwork program goal of a “strategic and competitively trained biomanufacturing and biotechnology workforce.” BioNetwork has hired central office staff experienced in instructional and equipment design, grant management, economic development, and biopharmaceutical customized workforce training design and development. 

Similarly, BTEC has hired an experienced education/economic developer experienced in the implementation, evaluation and promotion of academic initiatives, education and research, funding programs and economic growth strategies. As a result, the BTEC is well integrated into regional and state economic development initiatives and BTEC leadership are working proactively with companies and the economic development community to market the BTEC and related BPTC components as a means of increasing jobs and investment in North Carolina.

Information on core metrics will drive progress reports to key stakeholders, marketing campaigns for recruitment of students, workers and companies, regional and statewide economic development strategies, as well as inform the public about North Carolina’s future at the confluence of agriculture, biomanufacturing and pharmaceuticals. The Community College System and the UNC System are both using their extensive experience in marketing and student recruitment to source the numbers of students needed for the biotech and pharmaceutical industries. The NC Community College System BioNetwork, NC State and NC Central and other stakeholders such as the NC Biotechnology Center, NCBIO and the NC Department of Commerce are collaborating to ensure that marketing beyond the borders of North Carolina is coordinated. BioNetwork is leveraging the more than 40 years of experience gained through economic and workforce development programs such as NEIT to further develop relationships with industry, thereby ensuring that it's workforce education and training needs are met. NC State and NCCU will likewise leverage their extensive networks of alumni now in leadership positions within industry, as well as those contacts resulting from industry-sponsored university research to meet both the near and long term needs of industry in North Carolina. 

Discussion Summary

Individually, North Carolina’s agricultural, biomanufacturing, and pharmaceutical industries are recognized as world leaders. As a collective cluster they are a tremendous force for recruitment and retention of industrial growth, recruitment and retention of value-adding students and workers, as well as a logical epicenter for developing the workforces of the future, new product discovery and sustainable economic development.  The promise in North Carolina is that, with suitable attention to the development of a trained workforce, the availability of capital, and continued growth of research and development in biomanufacturing and biotechnology, this industry cluster will grow with expansions, relocations, and new companies to become the leading cluster worldwide. Additionally, it is expected that related food products, nutraceuticals, and other value-added materials from both natural and genetically engineered plants will further contribute to North Carolina’s emergence as the hub of a regulated industry of enormous economic potential.

The North Carolina Biomanufacturing and Pharmaceutical Training Consortium will meet the near term workforce needs of the State’s biomanufacturing industry. Working together, leaders from industry, academe, government and economic development sectors will continue to identify and capitalize on new opportunities for economic growth. In doing so, the Consortium will deliver a replicable model for custom workforce development that may be extended to other industry clusters critical to North Carolina’s future prosperity.

The budgets of the three institutional BPTC components - BTEC, BRITE, and BioNetwork - follow.

Operating Budget Requirements and Projected Uses of Funds: BTEC

The BTEC biennial operating budget request is presented below in three columns. The first presents a Fiscal Year 2005-06 request for $2,000,000. This is the amount required to initiate the program and meet the minimum near term workforce development needs of industry. The second column presents a Fiscal Year 2005-06 request for $2,932,119. This is the amount that would be required to achieve all the 2005-06 BTEC program objectives. The third column presents a Fiscal Year 2006-07 request for $4,571,925 that would logically follow Fiscal Year 2005-06 funding at the $2.9 Million level presented in column two. 

Table 1: BTEC Biennial Operating Budget Request





BTEC


BTEC


BTEC





2005-06

2005-06

2006-07

Budget Category

$2 M Budget

$2.9 M Budget

$4.6 M Budget

Personnel


$ 1,479,964

$ 1,658,826

$ 1,658,826

Supplies & Materials

      156,800

      377,146

      372,448

Equipment & Maintenance
        66,552

      566,892

   2,200,628

Other



     296,684

      329,255

      340,023


Annual Total

$ 2,000,000

$ 2,932,119

$ 4,571,925

The primary factors contributing to the $932,119 difference between the two Fiscal Year 2005-06 budgets are highlighted in the table below:

Table 2: 2005-06 BTEC Operating Budget Request Comparison

                 
             


     
      Amount in

      Amount in

Budget Item




$2,000,000 Budget
$2,932,119 Budget

Number Research Faculty



1


3

Supplies & Materials



     $136.4K

     $356.7K

Repairs & Replacement


            50K
  
          200K

Equipment Maintenance


         13.4K
 
         41.7K

Start-up/Replacement Equipment

              0K
     
          322K

While NC State can draw on some existing faculty, it is essential to bring in new, dedicated faculty that will contribute directly to the development of curricula and programs. An absolute minimum of one new faculty member with an additional two in 2006-07 is essential to launch the initiative. Supplies and materials to launch and pilot laboratory modules are requested; with the enhanced 2005-06 budget ($2.9 M), considerably more lab modules can be prepared and readied for the formal launching of the facility in the 2006-07 Fiscal Year.

Operating Budget Requirements and Projected Uses of Funds: BRITE

The BRITE biennial operating budget request is presented below in three columns. The first presents a Fiscal Year 2005-06 request for $2,000,000. The second column presents a Fiscal Year 2005-06 request for $6,000,000. This is the amount that would be required to achieve all of the 2005-06 BRITE Program objectives. The third column presents a Fiscal Year 2006-07 request for $6,502,869.    

Table 3: BRITE Biennial Operating Budget Request

Budget Category
BRITE

2005-06

$2 M Budget
BRITE

2005-06

$6 M Budget
BRITE

2006-07

$6.5M Budget






Personnel
$    354,123
$   1,770,611
$   1,821,266

Supplies & Materials
60,000
129,000
132,870

Equipment & Maintenance
1,163,122
2,038,536
2,099,692

Other
      422,755
    2,062,118
    2,449,041

Annual Total
$ 2,000,000
$   6,000,265
$   6,502,869

The $2M requested reflects approximately 33% of the funds needed for fiscal year 2005-2006, and represents the absolute minimum required to initiate the BRITE program and meet near-term workforce development needs of industry.  Table 4 highlights the variance by budget between the two Fiscal Year 2005-06 budgets.  

Table 4: 2005-06 BRITE Operating Budget Comparison

Budget Category
Amount  in

$2M  Budget
Amount  in

$6 M Budget





Number of Faculty/Staff
5
24

Personnel
$    354,123
$   1,770,611

Supplies & Materials
60,000
129,000

Equipment & Maintenance
1,163,122
2,038,536

Other
      422,755
    2,062,118

Annual Total
$ 2,000,000
$   6,000,265

The variance between the two fiscal year 2005-2005 budgets reflects a phased: hiring plan for BRITE faculty/staff; procurement of capital equipment with greater than 50% of the essential items being purchased at program launch; and recruitment of student trainees.  

Operating Budget Requirements and Projected Uses of Funds: BioNetwork

The BioNetwork biennial budget is presented below. The Fiscal Year 2005-2006 request is for $7,101,864.  Because the NCCCS BioNetwork statewide initiative is in full implementation, the budget reflects full funding in order for BioNetwork to continue as a primary economic catalyst.  The Fiscal Year 2006-2007 request is for $7,826,864.  The increase is for the operational costs of the NCCCS dedicated aseptic suite and the Validation Academy.

Table 5: BioNetwork 2005-06 

Operating Budget Request



BioNetwork

       BioNetwork

Budget Category
 
     2005-06
2006-2007
Personnel  Services
$    306,047 

306,047

Purchased Services

   1,108,400


1,108,400 

Supplies


          5,600


5,600 

Equipment
    
        85,000 


85,000

Other Expenses & Adjust

          1,000 


1,000

Innovation

   1,000,000


1,000,000

Equipment

   2,000,000 


2,000,000

Capstone Center

      745,817


745,817 

Competitiveness Centers

   1,850,000 


1,850,000

Validation Academy

                 0


475,000

Aseptic Suite Cleaning Contract

                 0


40,000

Aseptic Suite Laboratory Technician
                 0


55,000

Aseptic Suite Distance Education 

    Specialist for NCCCS Use in the BTEC            0


55,000

Aseptic Suite Supplies

                 0


100,000
TOTAL REQUIREMENTS:

  7,101,864


$7,826,864 

EXECUTIVE SUMMARY





The North Carolina Biomanufacturing and Pharmaceutical Training Consortium (BPTC): A Summary of Expectations and Accomplishments





April 19, 2005











PAGE  
7

