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SECTION I: EXECUTIVE SUMMARY

Years of research in biotechnology unlocked productive secrets within the genome and produced
discoveries now being applied in many industries. Breakthrough bio-pharmaceuticals in the pipeline,
such as cancer-fighting avastin, bring hope to millions of patients and, once they gain Food and Drug
Administration approval, trigger massive biopharmaceutical manufacturing operations in this country
and overseas. New bio-engineered processes for innovative bio-industrial products, such as
biodegradable plastics, or non-food sources for biofuels, such as algae oil, create jobs and help clean
the environment, save energy and improve lives around the world.

As biotechnology companies realize and implement these new ways to grow and expand, workforce
resources become their top priority. Availability of skilled workers is a make-or-break factor in
relocating or creating new plants and jobs in any region. Demand for prepared biological technicians is
expected to grow by double digit rates through 2014.

One obstacle to recruitment is the general public retains a notion, which was true in the past, that the
biotechnology industry seeks talent only at high levels for advanced research and development. This is
shifting. Industry organizations now conduct outreach efforts geared to individuals with bachelor of
science or two-year associate degrees. Industry leaders also note difficulties in finding workers with
specialty skills in manufacturing processes, quality control, validation, Food and Drug Administration
regulations, plus standard laboratory and aseptic practices.

In response, the President’s High-Growth Job Training Initiative announced, on June 28, 2004, a $5
million grant for Forsyth Technical Community College in partnership with four other community
colleges around the nation to develop the National Center for the Biotechnology Workforce (NCBW)
across a three year period (2004-2007). These colleges were designated Centers of Expertise (CoE).

Each CoE was selected for its leadership in developing biotechnology workforce training in a specific
area. Coordinating the five into a synchronized network enhanced capabilities of each one in providing
biotech training and faculty development across all regions and industry concentrations.

Center of Expertise Region Functional Expertise
Forsyth Technical Community College Southeast Biotechnology
Winston-Salem, North Carolina Research and Development
New Hampshire Community Technical College | Northeast Biomanufacturing
Portsmouth, New Hampshire
Indian Hills Community College Midwest Agricultural Bioprocessing and

Ottumwa, lowa Renewable Fuels

Bellevue Community College Northwest Life Science Informatics

Bellevue, Washington

MiraCosta Community College

h Bi .
San Diego, California Southwest ioprocessing
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Regions unified and developed this process to amplify their own strengths and work together toward a
common goal - increased biotechnology workforce training across the nation. Initial meetings gathered
input from all centers, formulated, and gained consensus within the coalition for a strategic plan and its
implementation. Emphasis was on easy replication and online access for all deliverable teaching
resources produced. The NCBW is a working example of how a nationally charged consortium can
become a model of systemic cooperation between geographically dispersed sites.

The National Center Office (NCO), directed by an Executive Director and located at Forsyth Tech,
administers the grant and conducts strategic planning, coordination and leadership. The NCO fosters
partnerships among educational institutions and industry that spark and maintain initiatives to help
overcome trained worker obstacles and achieve the grant’s workforce development goals.

Community colleges have few opportunities for meaningful exchange, and many institutions cannot
access those that do exist, due to lack of resources in support of travel. Frequently, a college’s program
building horizon is within its own campus, and very frequently is limited to its home state. The support
given the five diverse colleges in this grant enabled them to transcend traditional limitations and
synergistically develop a new national initiative that's brought regional benefits. The fruits of this
association can be seen in the active labs and motivated faces of biotech students enrolled at each of the
colleges.

Because of its focus on easy replication, the NCBW created a critical mass of synthesized biotech
teaching resources to benefit all community and technical colleges. One primary outcome is its role as
a model of partnership with community, employer and other national and regional biotech training
stakeholders.

The NCBW work resulted in excellent examples of cooperative education for immediate workforce
training through partnerships, such as pilot plants and other actual, hands-on workplace experiences.
The program produced multiple publications on its lessons learned. A variety of presentations,
including US DOL/ETA webinars, twenty national workforce presentations and the development of a
unique “human capital” newsletter called the Biotech Resource Line have all been made available
online at www.biotechworkforce.org. The web site measures approximately 23,000 hits a month. The
program has been recognized for its efforts.

Setting and Achieving Goals

One of the most crucial NCBW goals was to generate industry and other forms of outside support. This
goal was met, region by region. Every dollar invested in the NCBW program returned two dollars in
leveraged resources.

Leveraging employer and other partnerships resulted in better teaching facilities; improved equipment
and infrastructure; increased overall training capacity; and it brought invested professionals into the
program as available mentors and participants. Program quality improvements included more hands-on
experiences with real equipment that helped improve job placements for participants. Strengthening
biotech training programs with visible links to employers also helps attract students.
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Each CoE has a strong list of multiple community, industry and educational partners, consistent with
the NCBW's overall program of working together. The NCBW mandate created a lot of synergy - much
more was accomplished through the partnerships than could have been realized individually.

National Center for the Biotechnology Workforce Goals:

® Develop a coordinated network of leading institutions in the biotechnology arena, each with
broad capabilities in a specific area of the industry, to provide support for workforce program
and faculty development across strategic regions.

® Enhance capacity and hands-on opportunities at each of the regional centers to increase biotech
training in each region and area of industry expertise.

® Take national responsibility for development of skills standards and obtaining workforce data
for designated functional areas of the biotechnology industry.

® Provide leadership in rolling out biotechnology training and re-training programs that can be
easily replicated.

® Work together with partners, stakeholders and the Employment and Training Administration
(ETA) to disseminate new knowledge and resources.

In 36 months NCBW efforts resulted in thousands of newly trained workers adding skills and
advancing in good paying biotech industry jobs. Numbers include approximately 400 students
graduated from its programs plus training for more than 835 teachers and reaching at least 12,000
incumbent workers, primarily in the rapidly growing biofuels sector.

Through the NCBW's innovative and collaborative strategy, thousands more individuals, workers,
students (including secondary school students), teachers and industry leaders learned about - and many
will choose - career opportunities that are indeed within reach and have strong potential for themselves
and the nation in biotechnology.

Implementation Strategies

To succeed in resolving crucial workforce issues, the NCBW embraced all education, employer and
economic development stakeholders in its initial 2004 strategy.

From this inception, the NCBW grew as a facilitator and communicator, making sure workforce
demands were quickly identified and addressed - always working hand-in-hand with industry. Many
partnerships, collaborative agreements, networks, advisory boards, initiatives, annual events and other
grant outcomes were formed and remain actively underway.

The NCBW actively linked with network partners, including US DOL/ETA; Bio-Link (NSF sponsored
training initiative for biotechnology); BioNetwork of NC; California Statewide Biotechnology
Education, the Biotechnology Industry Organization (BIO), San Diego Workforce Partnership, the
League for Innovation, DOL Apprenticeship Office, the Washington Life Science Industry-Education
Council, and others.

All five centers used grant funding and other leveraged resources to engage in active infrastructure
enhancements, including building construction and upgrades, to purchase new equipment for more
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active hands-on training to meet demands, and to hire and develop qualified faculty.

In particular, Forsyth Tech completed construction of 17,500 additional square feet of lab space and
MiraCosta completed a 3500 square foot facility for bioprocessing training in partnership with its
neighboring biopharmaceutical plant. The community colleges in New Hampshire and MiraCosta both
picked up the newly hired biotech faculty in tenure tracks. At Bellevue, the Life Science Informatics
CoE, a new gene sequencer was purchased.

Each CoE program increased its capacity to take recent high school graduates, returning students,
dislocated workers, and people in other demographic groups, such as single mothers returning to the
workforce, and prepare them all for good-paying jobs that can turn into careers and lifelong learning in
biotechnology. Many non-traditional students, who lost jobs in fading industries, attained training that
will make them employable. The NCBW estimates its placement rates to be 80 to 90 percent.

Each CoE responds to current labor market information in its region to increase capacity, capabilities
and numbers of students.

The five CoEs of the NCBW:

* Developed articulation accords: including 1-plus-1 agreements with other community colleges
and 2-plus-2 agreements with four year colleges and universities, plus, initiatives with local
high schools.

*  Worked to develop "on-ramp" programs attractive to high school students.
* Defined articulation pathways through community college systems and four year institutions.

* Produced flexible, modular curricula to assist colleges in starting or bringing existing biotech
related programs more current.
* Reached out and served many incumbent workers ready to increase their skills and move up.

* Created partnerships, collaborative agreements, networks, initiatives and annual events.

* Increased systemic capacity by improving infrastructure, hiring qualified new faculty plus other
leveraged projects.

* Published results and learning resources online for dissemination and replication.

* Consulted with other institutions seeking to advance biotechnology training.

The NCBW supported local and regional outreach programs specifically designed to reach those
seeking new job opportunities, or to re-enter, upgrade, or transition in the workforce.

The group developed highly innovative ways of training individuals, from 3-D computer visualizations
to online courses to hands-on experience with state-of-the-art bioreactors. The net result is efficiently
meeting local needs in technical, skilled, good-paying jobs - and letting people know about the
opportunities.

The NCBW developed a novel newsletter that facilitates dissemination and replication for others. Many
colleges and organizations outside of the NCBW now use these models in their own biotech programs.
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NCBW Organization

Each Center of Expertise was responsible for its own direction. The group is highly collaborative,
collectively meeting and discussing issues which initially seemed regional in nature but often proved to
be common to each site. Leaders of the regional Centers have taken to the airways and traveled across
the nation to share their expertise with other leaders in college training or at national conferences or
other worthwhile gatherings.

The National Center Office (NCO) is the coordinating body for the synergistic output of each CoE
within the coalition. The CoEs plan their own work; the NCO coordinates at the national level. The
executive director reviews CoE reports on a quarterly basis and works to implement the strategic plan,
with input from all CoEs. The director met with coalition members on a regular basis and coordinated
national group meetings. Each CoE was responsible for its own management.

The NCBW experience shows that a nationally coordinated framework is extremely helpful in
identifying translational outcomes for the betterment of the biotechnology workforce audience across
the nation. A national office assembles the output of the CoEs and disseminates these tools (best
practices, curriculum, training materials) in a proven model. The web site created for the NCBW,
www.biotechworkforce.org, successfully became the conduit for products and services created. In
addition all products and services considered best practices were shared with the ETA web site,
www.workforce3one.org.

Another successful practice implemented by the NCO was the preparation of quarterly reports for the
ETA. Both narrative and financial reports were coordinated by the NCO from offices at Forsyth Tech,
the lead institution. The Grants Financial Director, Grants Director and the Executive Director of the
NCBW at Forsyth Tech prepared these reports in a timely and accurate manner. The NCO carried out
site visits to the CoEs to maintain compliance with ETA grant guidelines on finance and programs
according to grant policy.

Conclusions

As the independent evaluator notes in his report, all NCBW goals were met or exceeded on all
measurement levels: “Based on a review of program outputs and independent interviews of the
principals and/or statements from corporate partners associated with the five community colleges and
the distinctly focused centers of expertise they established, the three-year effort achieved its stated
goals.”

“The five community colleges that comprised the grant partnership significantly exceeded numerical
targets for important programmatic outputs including businesses served in their individual regions,
workers trained, matriculants in certificate and/or degree programs and potential new students reached
through the various outreach initiatives funded by the Department of Labor grant."

The NCBW's collective work also made intangible progress to its stated goals. By leveraging industry,
employer, and community economic development support for new educational partnerships, lasting
connections have been forged across the nation, while creating enthusiasm and motivation for biotech
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programs to grow. Awareness of biotechnology's extraordinary opportunities was also expanded.

Susan Seymour, a consultant and former BioNetwork Director for the North Carolina Community
College System, makes this recommendation regarding the NCBW's work:

"Having assisted in the start-up of the nation’s leading statewide network of specialized
biopharmaceutical training, I recognize the potential impact that the National Center can have on
increasing our country’s market share of biotechnology expertise and employment.”

In further recognition and support of the NCBW office and mission, the NCCCS BioNetwork Director
Matthew Meyer said:

"The decision to sustain the National Center for the Biotechnology Workforce with BioNetwork funds
was a simple and quick decision to make. BioNetwork needs innovative leaders, established
connections with other state community college systems for best practice sharing, and contacts within
federal and state funding agencies. The NCBW has developed assets in all these categories and has
demonstrated that it excels in facilitating partnerships and innovation. BioNetwork's investment in the
Center will undoubtedly provide much greater benefits to the Network's colleges, students, and industry
partners."

Initiating the program required innovation and response to various challenges, some foreseen, some
unforeseen.

Key lessons learned are:
* Biotech is about constant change - biotech markets are dynamic and fast paced, training needs
in biotechnology change quickly.

* A wide diversity of jobs in biotechnology - with new sets of skills - is created almost daily -
training must keep pace with such innovations.

* Solid apprentice or internship experiences better prepare individuals for employers, helping
transition into real world working situations.

* Training programs have to be practical and sensitive to needs of both employers and students -
training times and schedules must be realistic to competencies required.

» Training is for life - students undertaking biotech programs - and management hiring these
students - must embrace life-long learning.

The availability of a well trained and knowledgeable workforce is critical to attracting and retaining
biotechnology and life science enterprises. As this industry continues its unprecedented growth, the
National Center for the Biotechnology Workforce distinguishes the US as the leading location for
biotechnology and life science capital investment and job creation.

Through the NCBW the community colleges have learned that the best way to meet demands for the
biotech workforce is to produce a highly skilled, tailor fit employee who is comfortable working in the
rigorous biotechnology environment. This means offering real world working situations, whether in
academic environments using multiple versions of the same equipment; in a cooperative pilot plant
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environment in which students work shoulder-to-shoulder alongside industry experts; or by creating
internships, apprenticeships, and other cooperative pathways into the industry workplace itself.
Learning how to operate together in group situations is crucial; graduates must be able to take on
assigned responsibilities, adapt to changing requirements, and, not only be able to think for themselves,
be able to work as effective team players for the company or institution.

The National Center for the Biotechnology Workforce is well established and has developed the
expertise and mechanisms for sharing specialized biotechnology curricula, innovations and strategies
nationwide. This Center is a vital, strategic economic development catalyst for the United States to
retain and attract biotechnology and life science business. Without continued support of this unique
national center, the potential on-going economic and employment benefits to our country will not be
realized. This final report documents the dynamic successes and impact realized during the National
Center’s start-up and early implementation phases. It should be the basis for consideration for
continued funding.”

The NCBW Final Report gathers the components, efforts and results of its three and a half year
program. It presents the background, time line, activities, progress, partnerships, obstacles and other
data related to the grant. It consists of six documents combined — one on each center plus this initial,
overall report on the National Center Office (NCO) itself.

Each CoE report documents relationships, educational materials and successful practices developed
through the grant.

Each CoE has a link and a Profile at www.biotechworkforce.org that further describes the increased
capacity and resources of its program as a result of the grant’s implementation.

SECTION II: GRANT ACTIVITIES

Biotechnology comes in varied forms, from bioinformatics to biodiesel, and different types of people
are needed to keep the U.S biotechnology industry growing. Biotechnology employers need to fill
every position in their companies, from entry-level up, through mid-level technicians to the most
advanced. All employees must be qualified, skilled individuals.

This demand is complicated by the rapidly changing environment in which the industry operates.
Advances in underlying sciences keep affecting processes and technologies used by the biotechnology
industry. This makes it necessary for employees already working in the industry to continuously
upgrade their skills to remain productive.

When the National Center for the Biotechnology Workforce (NCBW) started in 2004, biotechnology
firms were projected to need more workers than were enrolled in training programs. A lack of
nationally-recognized articulated skills presented an immediate training challenge, as did the void in
visible biotechnology career ladders or available sources of training. Many technician jobs in
biotechnology don't require advanced degrees.

The NCBW began working directly with concerned professional colleagues plus other public and
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community advocates - all aware of the need and committed to preparing qualified biotech workers
with innovation, passion and creativity. These leaders integrated community college services with
industry resources to reach and motivate students, both young and old, offering easy access points.
Their activities increased biotechnology training recruitment, enrollments, employment outcomes, and
public awareness.

The NCBW recognized the importance of making biotech training available to a maximum number of
qualified individuals, including job seekers and those already working in the industry. The NCBW
strategy targeted partnerships with employers, educators, and economic development stakeholders to
provide outreach, scholarships, apprenticeships and other unique programs designed to attract diverse
populations and enhance skill set preparations.

Links formed with industry demonstrate how laboratory training, dovetailed with classroom curricula,
clearly lead to good jobs for participants and cut training and production costs for industry. More
people became skilled and ready to hire in this high-growth industry - and more are enrolling now.

Community Colleges have long been known as the most direct route to transfer new skills to students
and job-seekers throughout the nation. These community-driven, state-supported institutions share
mutual goals - they consistently deliver workforce upgrades that benefit their own regional economic
development. But they also all face common obstacles in attaining them. Bringing colleges from
different regions and with different biotech industry expertises together in the NCBW opened new
ways to overcome such obstacles by communicating and profiting from each other's unique
experiences, ideas and solutions.

The professional community college educators who run the Centers of Expertise (CoEs) know how to
develop, implement and disseminate new curricula and course materials that get students skilled and
aligned with current industry needs. These are people experienced in fostering partnerships among
local community groups, colleagues, plus their own counterparts within the industry.

Activities of the National Center for the Biotechnology Workforce (NCBW) began and these individual
community colleges formed themselves into a dedicated leadership organization in biotech education
and training. Initial meetings produced consensus on a national strategy that would engage and help
overcome training obstacles, primarily through active, engaged and motivated stakeholder partnerships.

The National Center for the Biotechnology Workforce unites community colleges accomplished in
biotechnology arenas into a coordinated network with three broad goals:

* to enhance capacity for biotechnology training by region;

» to define technical skill standards for biotechnology sectors;

* to develop, implement, and disseminate curricula and best practices.

These goals are achieved through work in four primary areas:
* development of industry partnerships;
e curriculum development;
* workforce training;
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e outreach and dissemination.

Activities at each Center of Expertise include:
* initiatives and faculty support to help produce programs, partnerships, and materials for biotech
training and education;
» sharing resources and setting up dissemination avenues to facilitate recruiting and replication
for these programs and materials.

Forsyth Tech - Research and Development

The primary use of biotechnology in North Carolina is in production of pharmaceuticals, especially
research and diagnostics. The college prepares students with skills to work in this field and others. It
also helps provide career opportunities with its two-year Associate in Applied Science degree program
in biotechnology.

NHCTC- Biomanufacturing

The New Hampshire Biotechnology Education and Training (NHBET) Center was created to train
biotechnicians in the tools, processes, and regulatory structures of the biomanufacturing industry.
NHCTC is also an NSF ATE Center for Biotechnology Education, a Northeast center for Bio-Link. The
program also trains faculty and teachers from community colleges, four year colleges and high schools
with hands-on biomanufacturing skills in its high-tech labs.

BCC - Life Science Informatics

This CoE works with industry to develop biomedical informatics skill standards and curricula for
community and technical colleges and high school learners. Its primary goal is to create industry-
relevant learning for Washington’s new, incumbent and displaced workforces in the important field of
biomedical informatics.

ITHCC - Agricultural Bioprocessing & Renewable Fuels

The program prepares workers for the robust lowa biotechnology industry — including production of
ethanol and other biofuels. Training is crucial for continued growth of this industry and vital to the
nation’s future. One example is its Process Control Certificate that enables flexible schedules for
students and can be completed for employment in six to nine months.

MCC - Bioprocessing Training

Courses provide both theoretical background and practical experience necessary to gain employment in
the bioprocessing industry. Career options include research, development, quality control and
assurance, manufacturing, analytical testing, and work as a lab technician. San Diego County has up to
500 biotech companies and needs new workers 24/7. The short courses the college provides, using its
new training facility, help students fill these positions.

National Center Office (NCO), located at Forsyth Tech, supports and coordinates the work of each
Center of Expertise by fostering communication, arranging meetings and sharing ideas and innovations.
The National Center administers a program, strategically targeted, with specific industry areas and
geographic locations in mind. It helps each Center identify needed resources and then obtain them. By
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supporting each individual Center’s dedication to providing training services, skills standards,
curricular products and models, the biotech industry’s growth as a whole benefits.

The NCBW connects to the public workforce system through the Employment & Training
Administration (ETA) Business Relations Group, regional and local workforce development staff. The
Center also interfaces with other national organizations and federal agencies such as the White House
Office of Science and Technology, U.S. Department of Commerce, American Association of
Community Colleges (AACC) and the League of Innovation as well as the appropriate state and
regional entities.

Responsibilities of the National Center cross multiple platforms and engage broad categories of
existing and potential stakeholders in the outcomes of its grant activities. The activities selected for the
table below represent a matrix of coverage coordinated through the work of all five centers plus the
National Center Office.
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Figure 1. Selected activities of the Regional Centers of Expertise and NCO by program goal

Goal 1: Build regional biotech Goal 2: Define technical skill Goal 3: Develop and disseminate best practices
training capacity standards
Science building construction Create rapid development of skills Created Washington Life Science Education
BCC Purchase of gene sequencer standard model Advancement Partnership: community college and
U. Washington faCUlty provide Create a model for prior |earning university partners reach h|gh schools.
subject-matter expertise assessment. Named Northeast Vocational Area Cooperative
Founding membership in Create Medical Informatics Curriculum bioinformatics campus for Biomedical Skills Center.
Washington Life Science Guide Comprised first regional advisory board for ten
Industry-Education Council Develop faculty support modules. college health information programs.
Life sciences trends analyses for | Career pathways developed with the Hosted first-ever forum for high school and
college program builders Washington State Office of the community college life science educators.
Flexible suite of curricular Superintendent of Public Instruction. 25+ interactive presentations
elements compiled & posted State Skills Panel participation Pilot use of emerging online tools, podcasts.
300+ biotech student enroliment | Collaborative research efforts with
Forsyth Articulation agreements with principal investigators at Wake Forest Train-the-trainers programs for community college
two- and four-year colleges and | Univ. HS and MWG Biotech. instructors
Tech universities Specifically designed course modules Meet quarterly with advisory board composed of
Tech Prep initiatives with local prepare students for entry-level leaders with stakes in the biotech industry.
high schools technician jobs. Hosted February 2006 symposium on Bio-
Good job placement rate at Chromatography Processes short course [ processing & Biomanufacturing Training. Resulting
Piedmont Triad companies, for students as well as currently reports in Biotech Resource Line, national
universities and medical center | employed technicians. newspaper for community colleges The Community
research labs Experimental Animal Handling short College Times plus local press.
Helped start and run NC Bio course created.
Network Pharmaceutical Hands-on internships required.
Training Center
Mobile biotech lab visits more Developed lowa Biofuel Training Co-sponsored eight major conferences reaching
IHCC than 56 high schools International (IBTI) Certified courses 2000+
Develop video conferencing and |Courses include Intro to Process Control, |Presented at 10 events to reach teachers, students,
online classes to boost access certificate in basic lab skills workforce developers, out-of-state colleagues and
50% enrollment increase SOPs to facilitate technical assistance general public
More than 12,000 incumbent Ethanol production training created with lowa BioDevelopment website
workers receive training input from plant builder and software Workshop presentation at pre-BIO 2005 community
264 K-12 teachers lab-trained designer. college program for ~ 50 attendees
Increase access and use of Training needs assessment for ethanol Presentations at BIO 2006, 2007
IBTC Pilot Plant by industries, plants developed to shape curriculum Meet quarterly with advisory board composed of
Articulation agreements for new 2-year degree in Ethanol Plant leaders with stakes in the biotech industry.
developed Maintenance
MCC Only recognized, bioprocessing All existing biotech courses reviewed and [Courses and curricula put online
training in S. California revised, and new curriculum developed  [Demonstrations for elementary & middle school
Created tenure-track faculty slot  |Industry-driven development of students
Articulation agreements Certificates of Achievement, Certificate  |Presentations for teachers, industry representatives
Customized training for of Competencies and A.A. degrees in and general public
incumbent workers biotech Meets with industry advisory committees, responds
Facilitates student internships. to changing needs
Ninety-five percent of students MiraCosta belongs to BIOCOM San Diego industry
reach goa]s of work or transfer. organization, education and workforce
development committees
NHCTC |60 biotech majors/year Ten biomanufacturing jobs added to DOL Apprenticeship Program regionalized in 12 NE
75 program graduates Nationa_l App_renticeship _Program states
200 incumbent workers trained Apprenticeships funnel high school NE Biomanufacturing Institute Incumbent Worker
. graduates into A.S. Biotech program Training
New equipment cuts student-to- | Gonsylt with global biomanufacturing o Conf 006. 20
equipment ratio by 75% industries, develop skills standards, BI MAN, onference 2006, 2007
Grant-hired faculty member’s plan and build curricula materials for ten |COMMunity college program at BIO 2006, 2007
salary assumed as of 1/1/08 required biomanufacturing jobs. Presented at annual meetings of the League of
Reverse articulation arrangement | Two Biomanufacturing Apprenticeships Innovation in the Community College and the
with UNH. developed, registered American Association of Community Colleges
Global Biomanufacturing Curriculum Posters featuring new apprentice program sent to
(GBC), under development high schools to build awareness of career paths
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Goal 1: Build regional biotech Goal 2: Define technical skill standards Goal 3: Develop and disseminate best practices
training capacity
National |New technology building opens Coordinate curricular development, Coordinate strategic plan for outreach and
Center at FT, w/ 17,000 SF lab space training resources and materials dissemination
Secured grant to gather biotech More than twenty national presentations in cities across
Office Intellectual property study the US, plus many more local presentations.

graduate outcomes
Foster beneficial cooperation Service workers study Create, maintain web site www.biotechworkforce.org
Publications, videos, resources available online.

Education and Training Partnerships

The National Center for the Biotechnology Workforce developed strong links among its five partner
Centers of Expertise and beyond.

Regional collaborations fostered by the NCBW created articulation and other agreements among
community colleges, educational institutions, employers and other economic development stakeholders
involved in biotechnology. These relationships increased the capacity and enrollments of biotechnology
trainees. Agreements and connections with high schools were also initiated and continue.

ETA Grant funds were used to convene regional and national meetings with member community
colleges and other training providers and stakeholders involved in serving the entire biotechnology
industry by preparing technician-level employees. Partnerships among educators and employers were
initiated, refreshed and energized by these events, with benefits of improved training.

The NCO worked with partners to develop a network that provides equipment for training needs.
Models were developed for partnerships in the use and re-use of labs and other equipment for
production and research with businesses, high schools, colleges and universities.

The NCBW maintained relationships with numerous national and regional organizations that added
resources for its national network; these include DOL/ETA; NSF; Bio- Link (NSF sponsored training
initiative for biotechnology); Performance Institute: San Diego Workforce Partnership; BIOCOM of
San Diego; NC Biotech Center; BioNetwork of NC; NC Biosciences; League for Innovation; plus
relationships with the international Biotechnology Industry Organization; among many others.

Innovative programs to track recruitment, training and post-training information using student
applications, enrollments and graduations, plus incumbent and new worker data, was a priority. NCBW
activities not only accrued and developed stores of new data, they distilled this information into useful,
shareable knowledge for effective strategies in reaching future goals. For example, the NCO secured
the first grant in North Carolina to look at biotechnology graduates’ workforce outcomes. The National
Center Office was also awarded a grant from the NC Biotechnology Center to study what training
would be required for non-lab staff members working around laboratory environments.

Access to this previously unavailable information about training helps drive and improve results in
programs and recruitment. It also aids economic development advocates in the communities as well as
planners in the industry itself. Understanding labor market information and trends helps educators to
grow their programs and be in a better position to help employers as partners. With human capital
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emerging as a most crucial global competitive factor, employers need such lower cost community
college services to help obtain, train, and retain high-skilled workers who can meet pressing demands
of their rapidly growing businesses.

All these activities are documented further in the individual CoE sections of this report, in the profiles
on www.biotechworkforce.org; and in the issues of the Biotech Resource Line, the videos and other
resources found at the same web site.

Industry Partnerships

Each Center of Expertise is organized with its own, regional board of advisers, including
representatives from biotech industry employers. The NCBW program helps ensure activities and
contact cycles are set up and coordinated with regular partnership meetings held. Industry and
community round tables and initiatives are scheduled. Educators often serve with industry leaders in
state appointed regional economic development enterprises. Industry representatives often speak at or
otherwise contribute to community college programs and events. The Centers develop and maintain
industry partner contact database and partner files.

Tim Bertram, Senior Vice President for Science and Technology of Tengion, Inc., in Winston-Salem,
said that the Forsyth Tech Center turns out “hands-on graduates who can be trained in half the time” in
the new, sophisticated techniques of regenerative medicine that his company employs.

The NCBW was active at the annual worldwide Biotechnology Industry Organization (BIO) meetings,
conducting Community College Programs at the last three such industry conventions. The Centers of
Expertise presented together to a national, and increasingly international, audience during these
meetings.
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Figure 2. Center of Expertise Partners, by Stakeholder Focus

CoE

Employer

Economic Dev.

Educational

BCC

Airex , Amgen, Arkitek, Battelle, Cerep,
Christensen, O’Connor, Johnson, Kindess,
PLLC, Columbia Primary Care, Computer
Associates, Craic Computing, Deaconess
Hospita, ECG Management, Envision
Consulting, Etubics, Fred Hutchinson Cancer
Research Center, Geospiza, ICOS Corp,
lllumigen Biosciences, Inc, Inland Imaging,
Inland Northwest Health Services, Insilicos,
INTEC, Institute for Systems Biology,
Microsoft, Nanvapor U.S.A., Pathology
Associates Medical Laboratories, Rosetta
Inpharmatics, Userspacei, Valley Medical
Center, VizX, Zymogenetics

Community Health Assoc. of
Spokane, Washington Dept.
of Community Trade and
Economic Development,
U.S. Senator Maria
Cantwell’s Office,
Seattle/King County
Workforce Development
Council, Snohomish County
EDC, Washington State
Hospital Association

Columbia University,
Seattle Biomedical
Research Institute,

Pacific Northwest National
Laboratory,

University of Washington

Forsyth Banner, Corn Products Action Greensboro, Greater | Alamance Community
Tech International, En-Case Analytical Laboratories, | Winston-Salem Chamber of | College, North Carolina
ec Finetex, Inc., LabCorp Prosperon Commerce, High Point North | Agricultural & Technical State
Pharmaceuticals, MWG Biotech, Carolina Economic University, North Carolina
Targacept, Inc., Tengion, TransTech Pharma, | Development Corporation, Community College System
Inc., Wake Forest University School of The Piedmont Triad BioNetwork, Salem College,
Medicine Research Park, NCBIO, Simon G. Atkins Academic &
Piedmont Triad Technology High
Entrepreneurs Network, School
Piedmont Triad Partnership
NHCTC |Lonza Biologics, Wyeth, Bentley DOL Apprenticeship Office, Seacoast School of
Pharmaceuticals, Stryker Biotech, Biotechnology Industry Technology,
Bio-Concept, Wunderlich-Malec, Glycofi Organization Milford High School,
Nashua High School,
University of New Hampshire
THCC Ajinomoto Food Ingredients, Ajinomoto Indian Hills Regional Des Moines Area Community
Heartland, Alliant Energy, Cargill, Garst Seed, | Development Corporation, College
Genencor, Kemin Industries, MidAmerican lowa Biotechnology Southern Prairie Area
Energy, Phytodyne, Pioneer Hi-Bred Association, Education Agency,
International, Wacker Biochem Corporation, lowa Economic Development,
Wapello County lowa Renewable Fuels
Association, lowa Workforce
Development, U.S.Dept. of
Agriculture - Rural
Development, U.S. Dept of
Commerce - Economic
Development Administration
MCC Beckman Coulter, Biogenldec, Broadley- International Society of The Southern California
James Corp., Caltrol, Cardinal Health, DPR Pharmaceutical Engineers, Biotechnology Center,
Construction, DynalectricCo., Emerson Statewide Biological University Mechanical &
Process Management, GE Healthcare, Technologies Initiative Engineering Contractors
Genentech, Genprobe, Hope Engineering,
Invitrogen, Irvine Scientific, Lab Trader,
McGraw/Baldwin Architects, Molecular
Medicine Bioservices, Nova Biomedical, Pro-
Tech Process, Randall Lamb, SD Analytic,
Siemens Building Technologies, Smith and
Nephew Wound Management, STERIS Corp.
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Skills Standards / Curriculum Development

Strong partnerships between educators and employers, fostered by the NCBW, helped create
comprehensive, demand-driven competency models that are current and accurately address immediate
needs of industry. Validated in the workplace, this process was designed to continue; upgrades, for new
modalities and focuses in curricula are part of these initiatives.

Defining technical skill standards for biotechnology sectors was a first step in the NCBW strategy to
improve biotech training for new and incumbent workers. In close association with industry, the
NCBW conducted regional and national focus groups to explore emerging job requirements and needed
skills. Job descriptions were created based on agreed-upon skill standards and competency models for
each functional area identified as required.

For example, Dr. Sonia Wallman at NHCTC worked with Northeast biotech companies, many of which
are global, and the Northeast Biomanufacturing Center and Collaborative (NBC?), to develop
competencies for ten targeted biomanufacturing jobs. Working together to include education, employer
and economic development representatives, the Northeast Biopharmaceutical Manufacturing Industry
Skill Standards were finalized and published on January 31, 2005.

The DOL Center of Expertise in Biomanufacturing used the skill standards to develop new curricula,
instructional materials and resources for both students at the NHCTC programs and incumbent
technician training short courses. The skill standards were also used to develop ten competency based
Biomanufacturing Apprenticeships, two of which have been registered as U.S. DOL Apprenticeships:
Biomanufacturing Technician Upstream and Biomanufacturing Technician Downstream.

Skills standards rapidly developed in all regions are now employed and monitored in working
relationships between industry employers and educational resources. Community economic
development resources are involved in advisory roles. Complete new courses were developed and
offered in partnership with local industry. The NCBW helped develop national and regional
partnerships that can keep these courses and skills standards current through follow up industry
validation studies. Students, in their evaluations, indicated willingness to return and take similar
courses after graduation.

CoEs continue to monitor what companies are doing, who may be moving into the region, who is
hiring, where they are, types of jobs offered and potential income levels. It's a network operating
locally, regionally and nationally. Program alumni working in the industry voluntarily contribute to the
database, and often return to assist in community college, or other events. Such visible alignments with
employers help recruit students and job candidates.

In the Pacific Northwest region near Seattle, for example, Patricia Dombrowski, Director of the Center
of Expertise for Life Science Informatics at Bellevue Community College, spearheaded creation of the
Life Sciences Industry-Education Council. This first-of-its-kind advisory group includes CEOs,
executive directors, company presidents, college presidents, university chancellors and school
superintendents. Washington State Governor Chris Gregoire incorporated the initiative into her
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Comprehensive Bioscience Strategy, and the Washington Biotechnology and Biomedical Association
now hosts it. In December 2007, the council’s steering committee recommended that council projects
use Dombrowski's model for aligning life science education at every level throughout the state.

Incumbent Worker Training

Working partnerships with industry helped the CoEs create advanced short courses both for incumbent
workers and program participants. All CoEs reached out and served many incumbent workers who
were ready to increase skills. MCC created certificate programs specific to industry; IHCC brought
custom training to more than 12,000 workers in its thriving bio-fuels program; and NHCTC supplied
aseptic training to workers at Lonza's nearby biomanufacturing plant on a regular schedule.

Cooperative Education

Cooperative education with industry, facilitated through the NCBW, results in more hands-on, actual
workplace opportunities for biotech students.

Everyone agrees this strategy meets immediate needs for trained workers with appropriate skills much
better than more classroom-focused methods because candidates who prepare in actual work situations
arrive ready to begin productive work. Hands-on training in groups, using multiple versions of high-
tech equipment in labs that duplicate actual workstations, facilitates transfer of skills. Plus, lessons in
group dynamics and other intangible skills, so crucial in timely, sensitive, sequentially linked and
interdependent processes of industrial biotechnology, can also be given.

New apprenticeship and internship programs created through the grant, in concert with industry, are
mutually beneficial and sustainable. They combine valuable experiences in the workplace with
mentored academic guidance and progressive training while on-the-job. Results accelerate
employability for more students.

One of the first Biomanufacturing Apprentices matriculated into the A.S. in Biotechnology degree
program at New Hampshire Community Technical College in fall 2004. This “pilot” person
apprenticed at Lonza full-time in summer 2005 and part-time in fall 2005. She continued to work part
time at Lonza as she worked to complete her A.S. degree (the first in her family to do so) in April 2007.
She was subsequently hired as a Purification (Downstream Processing) Operator 1. She will continue
her education now with support from her employer.

More applicants continue to matriculate into the NHCTC program and begin their apprenticeships.
Industry provides stipends for training in this program and it is being replicated throughout the
Northeast.

A Forsyth Tech internship at Wake Forest School of Medicine (where Dr. Anthony Atala constructs new

bladders from a person's own cells) put a 57-year old job-changer to work on core tissue culture
techniques. He is now employed as a research lab technician at the Wake Forest Institute for
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Regenerative Medicine.

Pilot projects engage educational institutions in useful, industry-guided collaborations. These projects
offer quality, cut-rate product development or other process assistance that can be done in small scale
and produce big results for biotechnology entrepreneurs and businesses. Students gain hands-on
experience working directly with professional mentors, and their results, once proven and ready to
scale up, could mean more jobs. This model, employed by the NCBW, produces “win-win-win”
situations for students, employers and educators involved.

Along with state-of-the-art equipment and group training techniques, student participants gain hands-on
experience working shoulder-to-shoulder with industry professionals in actual workplace situations.
Job seekers can advance their careers in these projects while employers gain workers trained in timely
skills very specific to their needs.

One example of this collaboration is a new biofuel related pilot plant project at IHCC developed in
partnership with industry. An experimental process piloted by students is being evaluated for use in a
major biofuels plant. This winning concept is proving to be a model generating interest among other
community colleges and stakeholders around the nation and the world.

Upgraded, industry-specific equipment, available in sufficient student ratio numbers, also enables real
time professional laboratory opportunities. Hands-on educational experiences gained in such well-
equipped and staffed laboratories produce graduates ready to work and greatly assist industry.
Agreements are in place for industry to donate their high tech equipment to educational and training
programs. Motivated industry underwriters help expand statewide biotech workforce training by
region.

More details, case studies and examples of cooperative education underway are presented in the
individual CoE reports, and on the website www.biotechworkforce.org.

Outreach

Youth, educators, and job seekers lack clear information about career options within the biotechnology
industry and generally fail to understand the depth and range of the industry’s activities. This
disconnect is a challenge for the industry because the lack of definition and outreach limits the number
of people who consider the biotechnology field to be a viable career option.

The NCBW helps develop clear "on-ramp" programs attractive to high school students, returning
students, incumbent or transitional workers. It facilitates outreach and dissemination of opportunities in
biotechnology, making entry points or ladders of job progression accessible to potential workforce
candidates. Numerous programs are underway around the nation, many supported by grant funds, that
reach out to candidates of all types. They feature visible articulation pathways through community
college systems and four year institutions that lead to good-paying jobs with career potential.

The five centers are involved in local and regional activities, such as New Hampshire Community
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Technical College’s annual BIOMAN summer institute for biotech teachers; Bellevue gives interactive
presentations and receives requests for consultation at high schools; MiraCosta conducts regular high
school & industry outreach; the Indian Hills Science Educational Mobile Instruction Lab (SEMI) tours
the state doing high school teacher training; and Forsyth Tech’s Summer Science outreach program and
Biotech Academy reaches dozens of young people.

NHCTC also ran a creative poster campaign in regional high schools; IHCC's mobile unit traveled to
56 schools in Central lowa and introduced scientific concepts to more than 3,000 students who
wouldn't know about biotechnology otherwise.

These initiatives continue to reach many middle school and high school students. They and their
teachers are being exposed to the interesting careers that biotechnology can provide with community
college level training.

Community college outreach partnerships with industry include hands-on teacher and student
workshops, biotechnology company tours, plus speaking engagements and presentations.

Dissemination

Each CoE program was created to be further utilized by other colleges or institutions in the United
States, assuming adequate resources. The NCBW delivered on its strategic plan to create a web-based
program, accessible to those who seek guidance or who have inquiries about such state-of-the-art
programs and practices. Colleges and organizations, not members of the NCBW, are using these
models to help create their own curriculum and programs now.

A powerful web site was developed through professional web master Tim Dubuque, working out of
NHCTC. Two web sites are used to connect people seeking NCBW tools and resources. They are
www.biotechworkforce.org and www.workforce3one.org.

The National Center Office (NCO) coordinates a strategic, national dissemination plan with priorities
and tactics. This plan includes an informative multimedia approach, using professionally produced
videos, white papers, profiles and other links and resources, all highly useful to anyone working in
biotech workforce training and accessible online at www.biotechworkforce.org. Known as a strong,
innovative partner working for the betterment of biotechnology training across the country, the NCBW
was frequently invited to deliver numerous presentations, including in DOL/ETA webinars and at other
national conferences and meetings related to the biotech industry workforce.

The NCO projects this “trusted partner” national brand identity through dynamically developing and
regularly refreshing the useful content on its national website www.biotechworkforce.org. The NCO
developed a unique “human capital” newsletter called the Biotech Resource Line, circulated to
community colleges, workforce partners and investors. Generating well-read profiles concerning the
NCBW and its related activities, including videos, and making them easily accessible online, reinforces
the NCBW brand among biotech training providers and consumers, while helping to deliver services
and fulfill its mission.
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The US Department of Labor conferred a Recognition of Excellence, Honorable Mention, in the
category of “Educating The 21st Century Workforce” in 2006 and the NCBW was recognized by the
Piedmont Triad Biotechnology Advisory Committee, Winston- Salem, NC, March 2007 for “Support
and Leadership Service Excellence.”

The NCBW invited 24 biotech teachers from around the country to participate in the first ever
“National Biotech Teachers Fly-In,” hosted by Forsyth Tech in N.C., Oct. 17 -19 2007. Together, the
teachers explored a series of workshops and events designed to advance their pursuits of a highly
skilled, 21* century biotech workforce.

Numerous interactive presentations and demonstrations were conducted by all five CoEs, including
"train-the-trainers" efforts for biology teachers, in regional collaborations and events. Forsyth Tech
offers prep initiatives with local high schools and IHCC took 264 K-12 teachers into labs for training.
NHCTC instituted its annual BIOMAN institute that attracts dozens of biotech faculty from two and
four year colleges and universities, plus high school teachers, from multiple states, for a week long
event that features keynote speakers, a vendor show, panels and hands-on workshops piloting
instructional materials.

The NCBW is committed to improving access to biotechnology technician training through video
conferencing, online learning and other practical media innovations. The BCC informatics program, for
example, developed its own podcast and makes use of social networking sites such as Facebook.

In its final conclusion, the independent evaluator's report says: "all will continue to provide both
conceptual blueprints and personal guidance for business, education and workforce development
partnerships throughout the nation. The National Center for the Biotechnology Workforce successfully
used its High Growth Job Training Initiative Grant to demonstrate a replicable model for providing
demand-driven job and workforce training on a regional basis in discrete sub-sectors of biotechnology.
Using these best practices, the demand-driven model evaluated here would also be likely to succeed if
it were deployed into new regions that supported different sub sectors of biotechnology."
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SECTION Illl: GRANT OUTCOMES

Education and Training Partnerships

The National Center for the Biotechnology Workforce performance goals were to foster working
partnerships and gain consensus on most-needed skills, create new competency models for learning,
upgrade existing and initiate new training networks and infrastructures. Strategic and tactical plans
were designed and agreed upon by the Centers of Expertise and their partnerships within each region.

Courses, training modules and components to help teachers transfer needed skills and improve the
biotech workforce were then planned and implemented quickly. These teaching resources were created
to be easily replicated by other institutions faced with similar biotech training needs.

One of the most critical goals was to generate industry and other forms of support. This goal was met,
as mentioned above, with a return of two dollars in leveraged resources for every ETA dollar invested.

Strategies to improve, initiate, and grow biotechnology training programs were successfully executed;
infrastructure and equipment was upgraded; degree programs and articulation agreements identified
clear career paths; cooperative education initiatives in conjunction with industry increased hands-on,
actual workplace experiences. Visible links to the biotech industry, with good-paying jobs and career
possibilities, assisted participants in finding jobs and helped boost recruiting efforts.

New facilities to accommodate increasing space needs for associated programs were constructed and

completed. Newly constructed labs and classrooms were put into operation. Grant funds were used to
furnish new labs with state-of-the-art equipment; all items budgeted for were purchased, installed and
are currently in use.

Certificate programs and short courses geared towards incumbent workers and industry’s immediate
needs were concurrently developed and implemented. New apprenticeship and internship arrangements
were initiated that were conducive to the “hands-on team player experience” and offered year after year
for the mutual benefit of all the participants. New regional collaborations among community colleges,
secondary schools and four year institutions of learning were started or strengthened.

As detailed in the accompanying individual reports of the five CoEs, and noted in the independent
evaluator's report, this grant partnership "significantly exceeded numerical targets for important
programmatic outputs, including businesses served in each individual region, workers trained,
matriculants in certificate and/or degree programs and potential new students reached through the
various outreach initiatives funded by the Department of Labor grant."

Not only did numbers of skilled technicians produced at the regional centers increase, the NCBW grew
into a real network of community colleges that connected educational, economic, and employer

partnerships.

Establishment of such enduring partnerships in workforce training between local biotech companies
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and academic institutions continues to generate employment opportunities for community members.
Surveys of employer partners in the biotech industry, and student surveys as well, confirm satisfaction
with the outcomes of their investments and participation.

The international biotechnology giant, Cargill, for example, considers the training of bioprocess
technicians to be the number one success story of its partnership with lowa's NCBW Center of
Expertise for Agricultural Bioprocessing & Renewable Fuels Training. When their cooperative eight-
week internship program ends on a Friday, graduates typically start working with the company full-
time the following Monday. According to Marvin R. Knoot, Technical Training Coordinator, Health &
Nutrition, for Cargill in Eddyville, lowa, these new workers have noticeably higher levels of skills and
knowledge than new employees who did not go through the program.

Leveraged Resources

Because America's need for trained workers to remain globally competitive in biotechnology is widely
recognized; and because the nation's community college system is known for being able to attract,
enroll, and transfer such needed skills quickly, the National Center for the Biotechnology Workforce
was able to attract willing supporters and succeed in generating grants, contributions and committed
assistance from numerous sources.

Evidence of the strong market forces at work in meeting this critical need for trained workers is the
NCBW's healthy return of doubling every ETA dollar invested in leveraged resources. The return on
ETA investment is a flexible and responsive system that effectively supports workforce improvements
in biotechnology across the nation.

The grant opened the door for more networking, training and lab equipment grants and donations.
Details on these productive partnerships are contained in the individual CoE reports. Highlights are:

New Hampshire Community Technical College (NHCTC)

Major additional grants from DOL and NSF, totaling nearly $5M, extended the reach and capabilities
of this CoE in advancing biomanufacturing workforce in partnerships initiated throughout the
Northeast.

Neighboring partner Lonza, the Swiss-based leader in biopharmaceutical manufacturing worldwide,
contributes significantly to the NHCTC biotechnology program. It pays for two to three
biomanufacturing apprentices a year. Lonza also pays the department $1,500 per graduate it hires, upon
reaching three months on the job. This money is used for scholarships for other students pursuing
biomanufacturing careers.

Center Director Dr. Sonia Wallman worked with the Biotechnology Industry Organization and its
Education and Outreach Committee to integrate well-attended, industry-supported Community College
Programs at annual BIO conventions. Dr. Wallman's program linkage with Ireland was supported by
the American Association of Community Colleges and FAS, the National Training and Employment
Authority of Ireland.
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MiraCosta Community College (MCC)

Biotech giant Genentech, with a major manufacturing facility located near the college, contributed
nearly a half million dollars in faculty and infrastructure support, including the construction of the
college's new biotech teaching facility. Genentech also contributes to student scholarship funds.

Architects, engineers and contractors from the region, all members of the International Society of
Pharmaceutical Engineers (ISPE), embraced the MCC teaching facility project and provided services
free or for much reduced fees.

MCC's grant-supported biotechnology program leveraged support from the college itself. More than
$180,000 was invested from the college's general fund money in building the biotechnology/
bioprocessing program. In addition, the college created a tenure track faculty position in bioprocessing
(initially sharing this cost with Genentech); institutionalized a classified laboratory technician; and set
an instructional budget to support the program.

MiraCosta worked with the San Diego Workforce Partnership (SDWP) to provide customized training
outside normal college degree curriculum. The SDWP contributed funds to retrain displaced electrical
workers in biotechnology, resulting in a 95% successful placement rate. With support from the SDWP,
the college also delivered contract instruction to incumbent workers of Invitrogen

Bellevue Community College (BCC)

Recognized as the Information Technology Center of Excellence for Washington’s 34 community and
technical colleges, BCC's new designation as one of two Microsoft IT Showcase Colleges in the nation
is due, in part, to its CoE Life Science Informatics effort. As a result, the program was given special
access to formative resources within Microsoft. These resources were extremely valuable in forecasting
community college programming needs and in completing deliverables.

BCC’s two primary industry collaborators, the Health Information Systems Society and Geospiza,
advised, contributed to and reviewed all deliverables. The resulting skills standards and informatics
products bear a strong industry bias, one the CoE fostered and encouraged.

The Seattle/King County Workforce Development Council (WDC) assisted BCC throughout the course
of this grant. BCC benefited greatly from the WDC’s extensive network of contacts and projects in the

life science sector. Bellevue was awarded a grant from the WDC to develop and present biotechnology

workshops for high school science teachers

A gene sequencer was purchased through an industry grant and college Foundation funds. This
essential link to life science informatics is an important part of the CoE's mission. The sequencer is
housed in a new science building. These life science and informatics resources will serve high school
students from nine districts, as well as BCC’s own learners.

Forsyth Technical Community College (Forsyth Tech)

A series of four NC BioNetwork and NC Biotech grants, totaling over $200,000 helped purchase lab
equipment and strengthen Forsyth Tech into the largest biotechnology training program in the state.
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A North Carolina Biotech grant was obtained for a specialized voluntary tracking system of students
and graduates of the biotechnology programs in the NC BioNetwork system. This Student to Workforce
study was the first of its kind. This grant was very novel in approach and includes a Bio- Link partner,
Alamance Community College.

A NCBW Center sub-recipient grant for $160,000 was geared at strengthening the eight NC partner
community college consortium for biotechnology training under the national grant.

Indian Hills Community College (IHCC)

Contacts with executives at Fagen, the largest builder of ethanol plants, and Novatech, a software
designer whose programs are used to run the plants, were used to develop ethanol production training
programs from their inception.

The Cargill donation of two New Brunswick 80L Fermenters, at an estimated value of $93,000, set a
needed stage for project scale up from the four 13L bench top BioFlo bioreactors to the 150L
fermentors.

The pilot facility continues to grow with the addition of an entrepreneur in Ames (Glycon/BiOva) who
is using the programs BioFlo 110 equipment with our students when they fulfill internships.

Indian Hills has other DOL and NSF grants. Its projects run concurrently and enhance each other. For
example, the NSF grant has established the fermentation virtual reality training facility. The first
iteration of the device can be used to teach fermentation concepts while later iterations will be used to
teach ethanol plant employees in optimization and problem solving skills.

The college general fund is a leveraged resource. Two of the college’s staff personnel are paid 60
percent from another DOL grant, and another staff person is paid 50 percent from that grant.

National Center Office (NCO)
The Demand Driven Biotech Workforce Training Videos were produced by utilizing in-kind donations
of time, space, and people.

The NCBW attracted strong interest and advocacy from additional community colleges and industry
partners, not among the original five, to help expand production of skilled biotechnicians in other
regions of the nation.

Given the worldwide operations of some of the partner biotech companies involved, and the scope of
other companies yet to benefit from the grant’s successful demonstration of demand-driven training,
prospects emerge for leveraging an international market in training support that could extend the
proven concept the NCBW has validated.
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Figure 3: NCBW Leveraged Resources
BELLEVUE COMMUNITY COLLEGE |

MEDICAL INFORMATICS STATE $511,001.00
NSF STRENGTH CONNECTIONS GRANT $260,878.00
BCC 46.1% COLLEGE INDIRECT LEVERAGE $260,184.00
TOTAL LEVERAGE $1,032,063.00

MIRACOSTA COMMUNITY COLLEGE I

GENENTECH FACULTY SALARY CONTRIBUTION $200,000.00
GENENTECH FACILITIES BUILDING DONATION $250,000.00
INTERNATIONAL SOCIETY OF PHARM ENGINEERS $80,000.00
SAN DIEGO WRKFORCE PRTNRSHP LIFE SCIENCE $173,220.00
CMTC INCUMBENT TRAINING $55,000.00
MCC PERSONNEL MATCH $180,000.00
TOTAL LEVERAGE $938,220.00

- NCBW BIOMANUFACTURING

[ NEW HAMPSHIRE COMM. TECHNICAL COLLEGE. |

DOL GRANT CBJT bioCONNEC Inh $1,999,040.00
NSF ATE NBC2 $2,998,015.00
APPRENTICESHIP MENTORING $216,000.00
APPRENTICESHIP PROG. THRU NBC2 $100,000.00
NY WIRED APPRENTICESHIP AT FLCC (NBC2 Hub) $280,000.00
CHROMATOGRAPHY COLUMNS & TFF SKID $180,000.00
APPLIED BIOSYSTEMS PCR MACHINE $12,000.00
BIOPHARMACEUTICAL MFG. SKILL STANDARDS $25,000.00
TOTAL LEVERAGE $5,810,055.00

-NCBW RESEARCH & DEVELOPMENT TRAINING

NC BIOTECHNOLOGY CENTER-Evaluate Non-Credit Courses $8,852.00
NC BIOTECHNOLOGY CENTER - Training Outcomes $72,776.00
GOLDEN LEAF - ROUND | with GUILFORD TECH CC $320,000.00
GOLDEN LEAF-BioNetwork Grant-Purchase Lab Equip. $149,229.00
GOLDEN LEAF-Bionetwork Grant - Lab Equipment $18,417.00
NEW BLDG: IN-KIND FACILITY USAGE - Classrooms, Labs & Offices $518,312.88
TOTAL LEVERAGE $1,087,586.88

10,163 sq. ft. x $17 sq.ft. = $172,771 /12 = $14,397.58 p.month x 36mos = $518,312.88

NCBW AGRICULTURAL BIOPROCESSING & Renewable Fuels

INDIAN HILLS COMMUNITY COLLEGE |

Industry Training $93,392.00
Charges for courses $66,610.00
Assistance from industry $18,684.79
Donations $107,000.00
Collaborations $340,000.00
Other DOL Biotech Grant $994,551.45
TOTAL LEVERAGE $1,620,238.24
TOTAL NCBW LEVERAGE TO DATE $10,488,163.12
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Education and Training Outcomes

Each Center of Expertise program took recent high school graduates, dislocated workers, returning
students, and job candidates in other categories and prepared them for careers in biotechnology.

Each increased its capacity, capabilities and numbers of students and successful graduates as a result of
its participation in the grant. Among the highlights:

MiraCosta Community College (MCC)

Built capacity for hands-on instruction in a novel course focused on validation. Product and process
validation continue to be challenges for industry and practical training for this type of work is a burden
that must be carried by individual companies in expensive forms of on-the-job training. This course
provides both theoretical and practical training to become qualified to work in validation.

MCC developed model lessons for online and hybrid instruction in bioprocessing. A challenge for
many students is being able to balance work with class time. Hybrid courses moved lecture and
discussion online into a more flexible format students can better fit into their schedules. Laboratory
hours always remain hands-on.

Average annual biotech enrollment: 100

Biotech related degrees, certificates awarded in grant period: 70

New Hampshire Community Technical College (NHCTC)

Established the first DOL Registered Biomanufacturing Apprenticeship Program with long-term
planning, dedicated partnerships, resources, work, and persistence. Today the program reaches out to
high school students and other eligible candidates; runs as a competitive program; and provides stipend
incentives to both students and companies participating.

NHCTC initiated the Northeast Biomanufacturing Institute (NBI) and developed new short courses for
incumbent worker training. One of them, the Aseptic Techniques course, including the popular
behavioral videotaping, is regularly given to Lonza employees at NHCTC facilities. The NHCTC
program has trained 200+ incumbent workers in Aseptic Practices since Fall 2006.

There have been a total of 60 students enrolled as Biotech majors each year of the grant.

The program graduated a total of 75 graduates during the period of the grant; 20 biotechnology A.S.
degrees, 11 academic certificates, 27 certificates, and 17 “reverse articulations” completing the
biomanufacturing cornerstone course, BTEC 220.

Of the 75 graduates, 17 are working at Lonza in production or QC; 10 are at Wyeth in process
development, production or QC; 2 are at Amgen-CA in process development; 2 are at Millipore in QC;
1 each is at Amgen-RI, Dakota Systems, Perkin Elmer Life Sciences, GlycoFi, Millenium, Parsons
(Design), East Coast Validations Services, VA Hospital, Harbor Consulting, Military, Comcast; 2 are
teachers; and 21 are pursuing further education at NHCTC, UNH, University of Massachusetts at
Lowell, or the University of Southern Maine.
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Indian Hills Community College (IHCC)
Developed online training packages for bioprocessing industries in the areas of biofuels, microbiology,
introduction to biotechnology, maintenance, chemistry, math, safety, process control and industrial
operations.
» Distance Learning: 69 short, one and two part, biotechnology presentations broadcast four days
a week for a total of 230 hours.
* Four credit courses that fulfill biotech/ethanol program requirements are available through
distance learning.
* 164 short courses are available online including Maintenance Technician: 78 courses: Plant
Operation Tech: 75 courses; and Process Control: 11 courses.
* Professional Development: 264 (K-12) teachers received professional development for graduate
credit or recertification earned through IHCC DOL grant.

This training benefits all bioprocessing industries and can be sustainable by offering savings and
improved results for biotech companies.
« Lease pilot facility with the use of trained staff to facilitate industries and academia in the
development and advancement of biotech businesses.
« Purchase and maintain equipment and continue to promote research capabilities.
« These pilot projects can also generate income.

Enrollment for the Bioprocess Technology A.S. degree program and the new Ethanol Technician A.A.S.
increased fifty percent, going from 28 to 44 through fall of 2007.

«  Numbers of participants successfully completing training: 22

« Total number of job placements obtained by participants: 90%

« Incumbent workers received training: 12,381

Forsyth Tech Community College (Forsyth Tech)

Short courses in biotechnology geared towards incumbent workers and prospective students were
delivered in collaboration with the Continuing Educational Department. Attractive to job seekers, these
courses were designed to quickly expose and prepare participants in the field. The short courses are
now being offered both traditionally and non-traditionally, employing technology and distance learning
features.

Processing and engineering tissues through cell sorting and manipulation are vital, growing business
directions for biotechnology companies engaged in regenerative medicine. New partnerships and plans
are being carried out to acquire the advanced equipment and training modules for these technologies so
more graduates can secure employment with these in-demand skills.

The program started with five students in 2002 and the first graduates of the program completed the
curriculum in May 2004. Most started their careers soon after. Presently, there are more than 300
students who have enrolled in the program. Enrollments typically exceed 100 students per semester.
The program has graduated a total of 92 students in the four years it has had biotechnology graduates.
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Bellevue Community College (BCC)

Created a suite of resources, including teaching modules and informatics skill standards, to assist
community college program builders infuse existing biology classes with industry relevant technology
learning. Focus has raised the bar of student biotech awareness and hands-on experience utilizing
accessible bioinformatics curricular elements.

E-newsletters were sent to community college and high school biology teachers across the country
focusing on the new tools available to them from this grant.

Bellevue infuses curriculum with informatics, no specific enrollments.
Competency

Competency models, which are basically lists of both hard and soft skills needed in specific biotech
industry jobs, were formulated. Ways to regularly update this list, by acquiring and using feedback
from employers, partners, and graduating students, were developed and shared through NCBW
interactions.

Using agreed upon skills sets and competency models as guides, the first goal of the NCBW, to develop
replicable curricula, was accomplished. The Centers of Expertise guided these processes to make sure
their courses were tailored to the specific needs of their different regions.

Competency lists are used to recruit and orient students. They are given to employers in response to
questions about particular skills students acquired.

Competency is achieved through faculty development and upgraded equipment geared towards
providing more hands-on experiences in different modalities and procedures required by industry
partners. Accurate documentation and adherence to formulated Standard Operating Procedures are
among basic skills transferred in Good Manufacturing Practices.

Teamwork, the ability to think fast, adapt to changing circumstances, and play supportive roles for
others are among the intangible, "soft" skills community colleges are good at identifying and
transferring. These add to a graduate's overall competence and willingness to work in biotechnology
environments.
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Employability

Because biotechnology is not one discipline, but the interaction of several disciplines, the best
preparation for work begins with basic grounding in fundamental science, mathematics and writing.

Factors described as key in attaining biotechnology related positions are: hands-on laboratory skills,
team playing soft skills, an ability to communicate and write, plus an ability to work independently.
Factors described as hurdles in attaining positions are a limited exposure to potential employers,
limited job counseling, poor people skills, and lack of regional opportunities.

Nothing improves employability more than actual work experience. A major component of NCBW
advancement was in creating models for placing students and other trainees in cooperative education
programs so direct experiences in the workplace can be more easily obtained.

Educators and employers agree that mentored, progressive academic training combined with actual
working experiences provides the best training and produces the best workers. Interviews with students
and faculty show a strong belief that internships, apprenticeships and other innovative, cooperative
models are most likely to lead to post-graduate employment with industry partners.

Trained technicians must be ready to work in often-rigorous industrial biotech situations that require
meticulous and detailed procedures; stringent aseptic requirements; wearing gowns; cooperating and
coordinating as part of a synchronized team. These skills are best realized with on-the-job experiences
guided directly by accessible mentors and peers working together in groups. Also, soft skills are
important because they can often be the difference in winning a good job in competitive situations.

Centers of Expertise blend the unique requirements of biotechnology with existing community college
systems of support, guidance and retention to achieve high employment rates. Each CoE maintains its
own contacts and database concerning area employers. Alumni networks also contribute to employment
knowledge, industry relationships and cooperative education resources.

More internship placement positions with other local biotech companies and biomedical labs are being
secured. Successful cooperative training programs, primarily internships, require extra efforts on the
part of faculty to launch. Each position requires multiple contacts and activities to establish.

The CoEs strategically designate times to visit and share objectives with potential employers. This
helps employer partners to be more aware of the program and open their companies for more internship
opportunities. It translates into more jobs being offered to students and graduates.

Consultation

The NCBW is a vital and trusted resource on how to establish a biotechnology program. Leaders of the
regional CoEs regularly hosted visiting delegations and representatives of educational institutions and
employers seeking knowledge in setting up biotech training programs. They also traveled extensively
across the nation to share experiences at national conferences or with others in biotechnology training.
NHCTC, for example, established two-way links with counterpart training programs in Puerto Rico.
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Faculty visit other sites as mentors and guides to help others plan. They provide experiences and best
practices on the technicalities of establishing a curriculum, furnishing state-of-the-art labs, and
recruiting faculty. They relate experiences on how to collaborate with other stakeholders in the
biotechnology fields, such as universities, employers or government.

One key to success is that each of the five CoEs was fashioned locally, tailored to meet specific needs,
but with a modular approach flexible enough to adapt to changing needs of local biotechnology
employers. This enables a program developed at one center to be adapted for use at another community
college.

A prime example is in biofuels. In August 2006, North Carolina’s General Assembly mandated creation
of a strategic plan for biofuels. Among other recommendations, the plan submitted to legislators the
following April called for an annual appropriation to advance biofuels workforce development. Insights
from the Center of Expertise in Agricultural Bioprocessing and Renewable Fuels in Iowa helped to
inform the North Carolina plan’s development, and the experiences at IHCC will likely translate
directly into workforce development initiatives and teaching tools at NC community colleges in the
coming years.
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Other examples of consultation include:
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Davidson Community College - NC

Sent a biotechnology advisor for discussions and advise on the
synergy between the two colleges. Logistics of transferring students
for specialty courses were worked out.

Johnston Community College - NC

How to establish a biotechnology program. The faculty visited and
plans to make more visits.

Dayton Community College - GA

Sent program director, Ms. Marylyn Bowe, for a site visit to learn
how to establish a Biotech Program.

Stark State University of Ohio

Dr. Jeffery Schumer (Ph.D) consulted on starting a Bioprocessing
course. He was given all required materials during this visit.

Cuyahoga Community College and the Omeris
(Ohio Biosciences Group)

Assisted with program development and formation. Three
representatives met with faculty and toured the center.

Central Georgia Tech Community College -
GA

Met with a team of specialists investigating how to start its own
program in biotechnology. Program was demonstrated and questions
answered included: How was the program conceived? How is the
demand driven process carried out?

North Louisiana Partnership for Innovation
and Rowan Cabarrus Community College -
NC

Assistance in establishing biotechnology curriculum with a demand
driven program

Atkins Biotech Academy (high school) -
Forsyth County, NC

Lucas Shallua (and Russ Read) met with Terry Howerton, Director
of the academy on ways and means of developing further
articulations with the students and faculty. Howerton went to visit
Salt Lake City Community College in May 2006 and met with Cr.
Tami Goetz to review their biotech academy on campus at SLCC,
observe vest practices, and report back as to how these can be
incorporated in the Atkins / Forsyth Tech model.

Northwest lowa Community College

Visited to discuss development of a biotechnology training
curriculum for their students

Iowa secondary teacher professional
development program

Biotech curriculum development

Madison Area Technical College (North
Central Region Bio-Link Center)

Visited to discuss Bioprocess Technology and Ethanol Tech
programs and received copies of Ethanol Plant Assessment, Shift
Maintenance and Operator Job Guides to utilize in their program
development.

Economic developers and community leaders

“Ottumwa Allies Day” included a facility tour and discussions of
training and pilot resources.

Cargill

New training developed called “Daily Dose”

Iowa State Area Education Advancement
Partnership

Media/Tech directors visited for an introduction to bioprocess
technology education, especially the virtual reality fermentation
program.

Salt Lake Community College;

Eastfield College (Dallas Community
Colleges); Burlington County College (NJ);
Renton Technical College (WA)

Requested consultation regarding life science informatics program
building

Texas Gulf Coast economic development
researcher

Best practices in biotech program building and industry relationships

Cape Cod Community College

The dean and program chair obtained information about program
start up of clinical informatics program

Life Science Education Advancement
Partnership (regional educational outreach
consortium for higher ed to high schools)

Published a directory of resources and held a conference for high
school counselors and teachers
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Dissemination

In many ways, this third goal of the NCBW is most important. While the first two goals support rapid
acceleration of training capacity for job skills most in demand, the third goal is about opening people's
eyes to fertile possibilities in biotechnology. Dissemination stresses the importance of keeping America
competitive with a biotech workforce ready for the future.

The challenge is to alert new generations of high school students - plus other job seekers - about well-
paying employment opportunities in biotechnology that are growing, and the message is that many of
these jobs are at multiple levels below that of graduate-level scientists. This increase in awareness is
especially important given that advanced sciences are traditionally seen as academic rather than
vocational. The result has been few career paths or technical education initiatives in high tech sciences.

The NCO and CoEs developed and executed a dissemination strategy to address this in conjunction
with ETA to maximally disseminate the opportunities and NCBW products and services to community
colleges and the general public across America. Forsyth Tech was chosen by DOL as the site for its
National Wired Biosciences Institute, February 5 and 6, 2008. Partnerships were formed across
numerous communities.

Each of the five CoEs reached out to high school (and even younger) students with many activities,
including forums and advanced training opportunities for their teachers; Tech Prep-type partnerships
with local school systems; demonstrations; plus a mobile biotech lab that went from school to school.

The main vehicle for continuing CoE learning dissemination is the well-developed and groomed web
site, designed in NCBW partnership: www.biotechworkforce.org

The CoEs made short videos (5-7 minutes) describing each one that were posted on the web that now
serve as templates for other colleges to use to build their own biotechnology programs. They also serve
as a record for ETA/DOL.

Even the processes used by the National Center Office itself, in obtaining, planning, implementing,
disseminating and documenting the activities of the grant and its outcomes, were captured and made
available for others to use.

The NCBW is often called upon and utilized as necessary by the ETA/DOL BRG staff as a webinar
resource or direct resource to respond to inquiries from many kinds of organizations.

Active at the last three annual BIO meetings through the Community College Program, the CoE leaders
presented together at these meetings to national audiences. These events were written up in the Biotech
Resource Line series and posted on the web site www.biotechworkforce.org

Other activities included participation and public demonstrations through such forums as the ETA

Workforce Innovations Conference, the League for Innovation in Community Colleges Innovation
Conference, and the American Association of Community Colleges Annual Conference.
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In early February 2006 several members of the NCBW team traveled to Winston- Salem and joined a
symposium on Bio-processing & Bio-manufacturing Training hosted by the CoE. This symposium was
done in partnership with BioNetwork, the community college system-wide biotech training
organization for North Carolina. Material from this event was used to produce the first edition of the
Biotech Resource Line. It was distributed to DOL and placed on the web sites www.workforce3one.org
and www.biotechworkforce.org.

This dissemination publication was picked up and further distributed by several organizations, e.g.,
Bio-Link and the national newspaper for community colleges The Community College Times. Local
press also covered the conference; two articles were published. It was a community success which
included multiple academic and economic partners.

At one session of the DOL-ETA Workforce Innovations conference in Anaheim 2006, an apprentice
from New Hampshire’s NHCTC, Katrice Jalbert, 18, and an intern from Forsyth Tech, Jim Crawford,
56, told compelling stories of why they each chose biotech education as a pathway to success. Both are
now gainfully employed and love their chosen careers.

A similar success story was the NC Biotech conference May 22 and 23, 2006 in Winston- Salem, NC,
held in cooperation with NCCCS Bionetwork’s Susan Seymour and in conjunction with Alamance
Community College that is the S.E. Bio—Link Regional Center. Alan Beard of Forsyth Tech joined the
NCBW team which included: Ric Matthews (MCC); Sonia Wallman (NHCTC); Janet Paulson (IHCC);
Patricia Dombrowksi (BCC); and Russ Read (NCBW); in presenting a session called “Biotechnology
Workforce Training Trends.” The NC Council for Entrepreneurial Development(CED); Targacept, a
Winston- Salem based biopharmaceutical company; the NC Biotech Regional Office; and the Winston-
Salem Chamber of Commerce all helped Forsyth Tech and the NCBW office to organize this panel and
presentation.

A second session followed on day two, entitled “Raising Human Capital”. This was organized by the
same partners and the NCBW office. Panelists included CEOs and senior representatives from Wyeth
Biotech (vaccines), Biolex (plant farmed GM proteins for therapeutic use), and GSK (pharmaceuticals)
as well as US DOL-ETA representative Erika Baum, Chief of Staff for Assistant Secretary Emily
Stover de Rocco. The session was moderated by Dr. Gary Green, President of Forsyth Tech, and was
very well attended with about 120 present. This was an open and honest session about job training for
the future in U.S. Biotechnology. The two sessions were captured in an exciting issue of the Biotech
Resource Line. Slides and the Biotech Resource Line can be seen at www.biotechworkforce.org .

Results of the NCBW's collective work also achieved intangible success relative to its stated goals. By
leveraging industry, employer, educator and community economic development support for new
educational partnerships, lasting connections have been forged while creating enthusiasm and
motivation for programs to continue and grow. Awareness of biotechnology's extraordinary
opportunities is expanding.
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Current and Anticipated Qutcomes
To assist in the understanding of the current and anticipated outcomes of the NCBW grant, the
following table has been prepared:

National Center for the Biotechnology Workforce

Figure 4: NCBW Inputs, Activities, OQutputs and Qutcomes, by Stakeholder Focus
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Sustainability

The NCCCS BioNetwork, a statewide initiative that connects community colleges across North
Carolina, made the decision to sustain the work of the National Center for Biotechnology Workforce
office.

Matthew Meyer, Director, NC BioNetwork, made this statement: "BioNetwork needs innovative
leaders, established connections with other state community college systems for best practice sharing,
and contacts within federal and state funding agencies. The National Center for Biotechnology
Workforce has developed assets in all these categories and has demonstrated that it excels in facilitating
partnerships and innovation."

Synchronized across multiple, strategic business sectors, in robust industry partnerships currently
yielding leveraged dollars, this merger will greatly benefit the work of NC Bionetwork while providing
the NCBW office with new life.

The NCBW will function as liaison with all national bodies and stakeholders. Grantwriting and more
development activities will be furthered.

All North Carolina Community Colleges serving pharmaceutical and biotechnology sectors are part of
BioNetwork. Its mission is to provide specialized training, curricula and equipment in development of a

world-class workforce focused on the biotechnology, pharmaceutical and life sciences industries.

Russ Read, NCBW executive director, will work with a modified National Center Office team at
Forsyth Tech.
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SECTION IV: GRANT DELIVERABLES

From its outset, the NCBW strategic plan included tactics to capture and document all the processes
and activities involved in achieving the grant's mission; this work produced more knowledge for more
dissemination.

Diligent efforts on the part of CoE directors, who filed regular quarterly reports among other
documentation activities, and professional consultants, including John Grady and Sam McCormick,
resulted in an extensive inventory of multimedia products made readily available as resources for
community colleges or other stakeholders facing similar biotech workforce training challenges.

Easy access to all products, processes and practices is established on regularly maintained websites
www.biotechworkforce.org and www.workforce3one.org,

Videos
Sam McCormick produced multi-media dissemination in professional audio visual productions on the
NCBW:

National Center for Biotechnology Workforce: Key Learning & Future Plans

Hosted by Executive Director Russ Read, directors and representatives of each center, including an
industry employer, are given the opportunity to talk about their programs. As Read says in the video, "I
think the key lesson that we have learned is that you really have to understand employer’s needs, and
tailor any kind of educational program or training program to those needs."

Demand Driven Biotechnology: Directors at each of the five NCBW Centers of Expertise briefly
explain their programs and how they responded to industry demands in formulating their curricula and
training responses. The video also presents Laura Ramirez, a Forsyth Tech student, starting to work for
a biotech company and Tim Bertram, Vice President of Science and Technology for the company,
Tengion. He explains the close working relationship with the Forsyth Tech Biotechnology Program
that's been very successful in helping to meet Tengion’s objectives.

Careers & Pathways in Biotechnology: Features apprentices, interns and the program directors from
Forsyth Tech and New Hampshire Community Technical College. This 29 minute audio visual includes
a summation from an industry partner in the biopharmaceutical company, Targacept, who has
successfully hired graduates and provided multiple internships. It was reviewed and refined by input
from the Centers.

70th Anniversary of DOL Apprenticeship Program: Dr. Sonia Wallman and other leaders involved
in creating the first DOL Apprenticeship in biomanufacturing explain how such training plays an
important role in developing skilled workers. With its combination of on-the-job learning, associated
instruction and mentoring - apprenticeship is a valuable tool in addressing the skill shortages many
industries face. The video also introduces Katrice Jalbert, an apprenticeship program participant at the
New Hampshire Community Technical College, who was subsequently hired at Lonza Biologics.
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Center of Expertise for Biotechnology Research & Development Training:

Dr. Lucas Shallua, Director of the Center of Expertise for Research and Development Training,
explains that training students in research and development is the basic need around the area because
there are many start up biotechnology companies, and they need technicians in research and
development. Most of our graduates get jobs in the school of medicine, pharmaceutical companies like
Targacept, and tissue engineering companies like Tengion.

Center of Expertise for Bioprocessing:

Ric Matthews, Dean of Math and Sciences at MiraCosta Community College, Center of Expertise in
Bioprocessing, explains his focus on working with industry developed curriculum, the building of a
new state-of-the-art facility, and the benefits of hands-on training.

Center of Expertise for Life Science Informatics:

Patricia Dombrowski, Director of Life Science Informatics at The Center of Expertise in Life Science
Informatics at Bellevue Community College, describes her Center’s focus on life science informatics,
teaching things like visualization, database administration in the life sciences area, clinical trials data
management, etc.

Center of Expertise for Biomanufacturing:

Dr. Sonia Wallman, Director of the Center of Expertise in Biomanufacturing at New Hampshire
Community Technical College, states how her Center responds to critical industry needs for trained
technicians in biopharmaceutical manufacturing by building a facility that looks like and feels like a
biomanufacturing facility and have trained over 200 people during the last two years.

Center of Expertise for Agricultural Bioprocessing and Renewable Fuels:

Janet Paulson, Project Coordinator for the Center of Expertise in Bioprocessing from Eddyville, lowa,
explains how they are developing a bioprocess technology and ethanol plant technology program; the
development of numerous short courses such as HPLC, method development, waste water training,
statistical courses, as well as courses for secondary education teachers offering bioprocessing activities.

Publications

Center Profiles
Available at www.biotechworkforce.org

Each of the Centers of Expertise is featured in its own comprehensive profile, one of five published by
communications contractor, John Grady. He worked with colleagues at each site to capture and make
available the resources, experiences, processes and best practices of the CoEs for use on websites and
through printed form distribution.
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Forsyth Technical Community College
Center of Expertise for Biotechnology Research & Development Training:
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L?;f:::l work W e
awardked Keoog-
:':Ep:s: :u::':w o mition of Exccl-
§ pharmaccu- kencs by the US
.’f.. rescaich b Dopartmend of
and dovelop- Labssr. Smalarty,
ment cifons il Prodinond
vital 8o the ‘:’md_.\f
RSl LU
well as phoosi- Adhisory Im:h;
cal, wellbemng R
of peaphe here work ol both he
About three and Dy, Gary
and half years '(fgm :‘h
e b m.iuw_ . ] A% i . Ly L
Forvih Tech LEAS | Tor acadcmg
s now the karg: Bmudl Rﬁnmh and Dﬂdnprrnm Cmur of Expertise ml excellgnce in
et bistochnolegy top row, from lefe Lucas Shallua, Alan Beard, Aju Lekwawwa, Russ Read; Biatechnalogy odu-
{raiFang PrOgEIm battom row, from lefc Stephen Johnton, Toni Beery, Lucien Houenou cation in 2008

wiw. brotechworkforce ong

To harness the power of bictechnology indusiry pofenbial  — with g skcled. ready woridorog < the U S Deparfment of Labor
Employmant and Traming Admrusirahion creaded thae Natana! Center for the Bofechnalagy Workdorce in 2004
Bocouss community coleges ars solively invalved in mesting the meeots of workers and andUslras it ey COMMuntes, the
Nationad Cenler focuses snergy and imvesimants on five commundy coliepes with dif¥svent but congruand sirangihs in the
biotechnaiogy indusiry fo create new cumcula snd infrastruchune models that can easdy be shared and repicated

Contents include:

Starting the Center: Turning from Textiles to Technology

A new hands-on tech building expands training capacity
Creating Curriculum

Displaced Workers Find Success through Biotech Training

Meet Russ Read

Partnerships

NCBW Recognized with Excellence Award

Moving Forward

Thanks to Sponsors, Partners, Supporters, Participants
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National Center for the Biotechnology Workforce

New Hampshire Community Technical College
Center of Expertise for Biomanufacturing:

Forsyth Technical Community College, NC
National Center for the 5§ NH Community Technical College, NF

*-—JBiotechnology " Indian Hills Community College, I4
¢/ wo r kfo rc e ‘ — / Bellevue Community College, WA

www.biotechworkforce.org & Miracosta Community College, CA

Combining strengths of five premier community colleges from around the nation for new leaming models fo build our bictech workforce

NH Community Technical
College

National Center Profile:
New Hampshire Community Technical College

Biomanufacturing Center of Expertise

www.biotech.nhctc.edu

Contact Sonia Wallman, Director
(603} 559-1581 swallman@nhcte.edu

The President’s High Growth Job Training Inftiative supports visionary fife science sector development sparking action af regional levels.
Companies, educators, researchers, entrepreneurs and governmenis aff work together to achieve new fevefs of innovation.
This Profife presents the Biomanufacturing Cenfer - ready to share ideas, resources and assistance af www.biotech.nhctc.edu

“Having the enthusiastic support of biomanufac-

housands of biomanufacturing jobs are
available within an hour’s drive of the Biotech- turing companies means we can better deliver the

nology Edu- education
cation and Training and train-
Center (NH BET) ing these
at the Pease campus companies
of New Hampshire 4ss need now

Community Tech- a

to grow and

nical College. The 4 ¥ bring more
Center educates jobs to our
students of all types - % region,”
for biotech careers, says Sonia
supplying work- ‘Wallman,
ers ready to help PhD., di-
biomanufacturing rector of the
enterprises grow. Center and
Responding to - S A & B of Biotech-
industry needs with  Biomanufacturing Center staff (from left) Deb Audino, Tim Dubuque, nology at
about 300 biotech Susie Harvey, Kari Britt, Sonia Wallman, Bob O’Brien NHCTC.
graduates already . . .
employed, the Center helps create a workforce needed Sl;;ic:c 1}19::4];xiﬁ;ﬁﬁ;ﬁ?ﬁfﬁnﬁiﬁfug?;ﬁw

now and for the future.

Expert college faculty use state-of-the-art training
facilities to prepare traditional community college stu-
dents, incumbent workers - and now student appren-
tices - for emerging opportunities in biomanufacturing.

tools, processes, and regulatory structures of the bio-
technology industry. See more at:

www.biomanufacturing.org

To harness the power of biotechnoiogy industry potential — with a skilled, ready worldorce — the U.S. Department of Labor
Education and Training Administration created the National Genter for the Bictechnology Worldorce in 2004.
Because community colfeges are aclively invoived in meeting the needs of workers and industries in their communities, the
National Center focuses energy and investments on five community colleges with different but congruent strengths in the
biotechnclogy industry to create new curricula and infrastructure modeis that can easily be shared and replicated.

Contents include:

Beginning the Center of Expertise in Biomanufacturing

Creating New Hampshire's Biotechnoogy and Training Center

Incumbent Worker Training

Northeast Biomanufacturing Center and Collaborative

Biomanufacturing Apprenticeships

BIOMAN - educators and industry meet at annual biomanufacturing conference
College Program at BIO- Biotechnology Industry Organization annual convention
Moving Forward

Thanks to Sponsors, Partners, Supporters, Participants
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National Center for the Biotechnology Workforce

Indian Hills Community College
Center of Expertise for Agricultural Bioprocessing and Renewable Fuels:

Contents include:

Forspih Techmical Communtty College, NC

N:h[(:r” al Center for the $ N Community Technical College, NET
“}BIDteChI'IOlogy 7 indian Hils Commanity Coflege, 14
Workforce - __./ Believie Cormnmity College, WA

www. biotechworkforce. org i i Miracosta Community Coliege, CA
Combining strengths of five premier communily colleges from around the nation for mew learning madels to build our bistech workforce
Inpian Fliies National Center Profile:

compmmrreortZeE - Indian Hills Community College
Agricultural Bioprocessing and Renewable Fuels Center of Expertise

ook i www.indianhills.edwbiodevelopment

The President’s High Growth Job Traiming Inifiafive supports visionary life science secfor develgpment sparking acfion 2t regional levels.
enfreprenewrs and govermmenis sl work fogether o achieve new levels of innovation.

This Profife presents the Agrcuitural Bioprocessing and Renewstie FUBls Center - rEady 10 Share ieas, ang &t wrwrus indianhill sdu
ore than 1300 companies, employing over  ter located m Eddyville, near a massive bioprocessimg
83,000 skilled workers, are engaged m center. Multinational compantes, anchored by Cargill’s

Iowa’s biosciences. Many employers apply com wet-milhng operation, are producing many products
biological and biochenmical sciences in agnculture, biofo-  from Iowa com and soybeans here.

d%@ﬂﬁaﬁdm andfl-nallhpmd— anet Paulson, coordinator of the National Center
ucts. lowa lea nation in production of raw biomass; in Eddyville, Iowa, says “Having strong industry
ranking first in corn and egg production, phus large scale partners is essential to success.” She’s proud of the
operations in soybeans, cattle and sheep. $2.5 million pilot training facility built on land donated
These strengths in ami- by Cargill, an inter-
mal and plant sciences, 5 ' national agnicultural
according to the Battelle industry leader.
Institute’s Repart, point “Our DOL grant
to increasing biotech has really enhanced
includ- our training and
mg growth n biofuels, technical assistance
will:lla_rge—scalel:miet capabilities, “says
potential. More invest- Pauleon. “We are
mENts Mean More - now able to meet the
ployment opperhumities. traiming needs of the
Indian Hills Com- bioprocessing work-
mumity Cellege (THCC) force and educators
heeds the call to provide at a more technical
skills for tomermow’s level than before,
biotech workforce. In- ] \ which will enable
dustry drven programs ﬁ@mmmﬁnpmmsmgandkmemhhﬁas Center of Expertise ~ mmore bio-based
are delivered at the Iowa staff (from left) Jane Lewachowicz, Janet Paulson, industries to start-up
Bioprocess Trammmg Cen- Suranne Keller, Chuck Crabtree and Eric Olson and thrive.™
wiww.biotechworkforce.org
To hamess the power of bictechnology indusfry pofenfial — with a skilled, ready — the U.5. Deparf 1t of Labar
wrmmmmmmmmhmmmmm
Because colleges are achively invalved in meeting the needs of workers and indusfries in their communities, the
National Genfer focuses energy and investments on five communidy colleges with different buf afrengihs in fhe

industry fo creafe new curmiculs and infresfructure models fhat can easily be shared and repiicated.

Starting the National Center of Expertise
Iowa BioDevelopment

Iowa Bioprocess Training Center
Workforce Development Model Project

Outreach
Moving Forward

Thanks to Sponsors, Partners, Supporters, Participants
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Bellevue Community College
Center of Expertise for Life Science Informatics:

Farspth Techmical Commantty College, NC

MNational Center for the B  NH Cormumnity Tecknical Coliege, NH
‘-.BIOtGChﬂOIng | ST fndian Hills Commnity College, I

" 'Workforce

wuw biotechworkforce. org

§
-

Bellevie Commrmity College, WA
Miracasta Commmily College, CA

Combining sirengths of five premier communidy coleges fram around the nation for new lesrning models fo build our bistech wonkforce

. National Center Profile:
BCC

Bellevue Community College
Bellevue Community College | ;60 Scjence Informatics Center of Expertise

Coemtact Paricis Dombeossde, Direcor

plimmlsowihes et alu (£25) 564-3164 www.bec.cte.edulinformatics

The Fresident's High Growith Job Training Intialfve supports wisionary e science sector development sparking acfion af regional levels.
Companiss, educsiors, resesrchers, enfreprenewrs and govemmenis alf work fogether fo schisve new levels of innovahion.
This Frofile presents the Life Science Informaiics Center - ready fo share ideas, resowcss and assisfance 8t www booctc.edulinformatics

hen the sequences of three hillion
chemical base pairs in human DINA
genes were successfully mapped in 2003,
it sent shockwaves through the world.
Given enough data and processing power, the ultimate
secrets of life can be revealed.
Life Science Informatics
makes this dream real
Bellevue Conmumty Col-
lege, with a strong back-
ground i developing skills
standards, curricula. and
professicnal development
progranmming in Informa-
tron Technology (IT), was
selected to develop the Life
Science Informatics Center |
of Expertise. Like Microsoft,
its parimer and neighbor n
nearby Redmond. Bellevue
Conmmmity Cellege (BCC)
has entered an entirely new
— and rapidly expanding - area of information technology
on the ground floor.
“Atechnology backbene 15 formung m the Life Sei-
ences and we ars working with industry to create leam-
g that supports and advances 1t,” says Pamcia Dom-

B llevam Coaimmity Gollage

(BCC- mwn bocicedu

Life Science Informatics Center staff (left to right)
Patricia Dembrowski, Christina Semeling, Jennifer
Jones. Michéle Royer, Stephanie Tatem Murphy

bronwski, Director of the National Conmmumity College
Life Science Informatics Center of Expertise. She was
formerly vice president, operations, for Norfox Software,
and vice president of Comutex Teleconmmumications. Her
informatics team today focuses on industry-driven skills
needed to face U.S. economic
growth challenges m an increas-
ingly connected world. “Biel-
ogy has become an mformation
science —and mformatics is the
drver.”

F orging nearly sixty part-

nerships with mdustry

(mnchuding one with Geospiza, a
Seattle-basad producer of bio-
informatics tools and systems)
phas conductmg high level focus
groups, the BCC bioinformat-
ics team combined resources to
publish the first industry vali-
dated Life Science Informatics
Skalls Standards. This work
15 part of the National Center’s strategic plan to create
naticnal standards; design curmicula for college and high
school use nationwide: provide faculty development: of-
fer classtoom and flexible on-line maining - plus industy
trends analysis - for commurty college use.

www.biotechworkrorce.org
To hamess the power of biotechnology indusfry polentia! — with a skilled, ready workiforce — the ULS. Depariment of Labor
Employment and Training Adminisfration created the Nabonal Center for the Biotechnology Workdores in 2004,
Because communify colleges are achively involved in mesting the needs of workerz and indusfrias in their communities, the
MNafiona! Cenfer focuses energy and invesimenis on five communidy colleges with differant buf congruent afrengths in the
biotechnology indusiy fo creafe new curmews and infracfruciure modelz that can easily be shared and replicated.

Contents include:

Starting the Center

How to set skills standards

A toolbox of Life Science Informatics Learning Resources

Life Science Informatics Skill Standards

Bioinformatics Curriculum E-Map

Useful Skills Upgrade

Informatics is infused in every biomedical and biotechnology pursuit today
Moving Forward

Thanks to Sponsors, Partners, Supporters, Participants
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MiraCosta Community College
Center of Expertise for Bioprocessing:

Contents include:
Starting the Center

National Center for the

- Biotechnology
-~ 'Workforce il

National Center for the Biotechnology Workforce

Forsyth Technical Community Callegs, NC
WH Community Technical College, NH

S Indign Hills Commmity College, 14
' Bellewie Commumizy College, Wi

wiww biotechworkforce. org v Miracasta Commumity Coliege, CA

Combining strengths of five premier community coleges from around the nalion for new learming models fo buid our bictech workforce

National Center Profile:

¢ Wiztosta MiraCosta Community College

Bioprocessing Center of Expertise

www.miracosta.edu/biotech

The President's High Growth Job Training inifiafive supports visionary iife science secfor development sparking schon st regional levels.
Compsnies, educators, researchers, enfreprenewurns and govermments sl work fogether to achizwe new levels of innovaiion.
This Profile presenis the Biprocessing Center - ready fo share ideas, resowees and sssisfance af weew.miracosta.edulbiotech

Comtzct Miks Fine
78 98 finodeniracosiz sdu

an Diego county has roughly 500 bictech compamies

and neads new workers constantly. In 1esponse, M-

1aCosta Commmmnity Cellege in Oceanzide, Cabfomia
- the Mational Center of Expertise in Bioprecessing Tiainng
— bnxlt 3 program to provide both the theoretieal backzround
and the hands-on expenience requred to zain employment in
biotechnology. This Pacific coast model is a resource that can
be replicated.

NivaCosta Collage (MCC) completad z first full semaster m
1tz newly developed state of the art facility last year with sup-
port from mitial industy parmer BiogenTdec. Ric Matthews,
Diean of Mathiematics and Se1-
ence, said the center cost about
$1.8 nullion, threa-quarters of it
from the college and the rest m
donated services and supplias.
Support from the DOL High
Growrth Jobs Initative increased
teaclmg capacity wath aquip-
ment that enabled the immersive |
sducational snvironment envi-
siomed for the new facility.

open houses atwact throngs of interested apphicants. MNumer-

ous other cutreach and dissenunation activities ave imderway.

Genentech also donated $12.500 in scholarships to MCC
students “We want to support MiraCosta in zetiing people to
anrell in their comrses,” says Mary Schwalen, education and
fraimmg manager for Genentech.
he biopharmaceutical manufacturer builds its work-
force prmanly with students who eam associate degrees
in the fiald becasa it"s found that such emplovess tend to be

morz loyal to the company and mest of the actual bicunanufac-

tiring is handled by waorkers with this level of education.
“The program could not be
what it 15 today without the

DL, the industy, plus state
and local governments united
i workforce development,”
zays Center Diractor Matthews,
“There's a confluence of op-
povtunity that formed when we
locked to zrow this program.

A brand new program  giving
students the same technologies

parmerships between educaton,

Once Wh acqu.ujedﬂm. Life Science Bioprocessing Center staff (from Iel‘r:}'h
nearby Biogen/Idec facility forits .0 Fing, Gail Baughman, Ric Matthews. Mike Urbach : o :
expansion, the college partnarsiup pensive venture. We've recervad
coutimued fo help bam werkers. Excitemeant sbout the pro- saveral lhundreds of thomsands of dollars in domations Som
gram at MiraCosta reached high levals when z large percent- local conpamies and service providers that sea the value m the
age of the first momammfactrmg graduating class landad jobs program and want to support and ba 2 parter in o success.
even before they finished their classes. Regularly schadulad And we've leamed others can de thes too.”

being used in indushy 1s an ex-

www_biofechwoarkforce.org
To hamess the power of biotechnology indushy potentizl — with 2 shiiled, ready workfores — the ULS. Department of Labar
Employment and Training Adminizfration crested the Nabonal Canier for the Biotechnology Workfores in 2004,
Because communify colleges are acfively invalved in mesting the needs of workers and induafies in their communities, the
Nafional Cenfer focuses enemgy and investments on five communily colleges with different buf congruent sfrengths in the
biotechnology induwstry fo creafe new curriculs and infrasfructure models fhat can easily be shared and replicaed.

How to build a new biotech lab
Experience in the laboratory
Bioprocessing Certifications

Partnerships

Sometimes it's good to G.R.O.V.E.L.

Meet a student
Meet the staff
Outreach
Moving Forward

Thanks to Sponsors, Partners, Supporters, Participants
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National Center Office - Processes Profile

National Center for the

Biotechnology
'"Workforce 2

www. biotechworkforce.org

National Center for the Biotechnology Workforce

Forsyth Technical Community College, NC
~ NH Community Technical College, NH
S Indian Hills Community College, I4
/ Bellevue Community College, WA

i Miracosta Community College, CA

Combining strengths of five premier community colleges from around the nation for new learning models to build our biotech workforce

A report from the

National Center for the Biotechnology Workforce: Capturing Best Practices and Program Processes
developed under the President’s High Growth Job Training Initiative through US Department of Labor - Employment and Training Administration

he National Center for the Biotechnology Workforce is successful in realizing its goals to develop the nation’s biotech workforce because dedi-

cated people support its mission, many in roles other than biotech. It's easy to overlook the behind-the-scenes but difficult and time consum-

ing work being done by teams of people around the nation in areas such as grant writing, accounting, administration and dissemination. This
report captures crucial process elements of the nationwide initiative that is preparing more and more workers to meet biotech industry demands.

A national effort to address workforce challenges facing
the biotech industry involves many undertakings. The National
Center for the Biotechnology Workforce (NCBW) combines five
regional partner community colleges, each a Center of Expertise
(CoE). into a comprehensive approach that solves multiple bio-
tech worker training challenges. Each CoE specializes in a niche
aspect of Biotech Workforce Training, dovetailing its training to
local employers” needs. This is called “demand-driven” work-
force training.

Each CoE focuses on
its own specific area of
biotech training expertise.
These include research
& development (Forsyth
Tech), manufacturing (New
Hampshire Community
Technical College), infor-
matics (Bellevue Commu-
nity College): agriculture/
biofuels (Indian Hills

bioprocessing (Mira Costa

Assistant Secretary of Labor for Employment and Training Emily Stover DeRocco
Community College) and presents a Recognition of Excellence honor to Russ Read and leaders of the

networks, partnerships, collaborative agreements, initiatives and
events have been formed and are underway.

Perhaps most important, many thousands of individuals, stu-
dents, teachers, industry leaders and prospective workers around
the nation have been exposed - through NCBW outreach events
and dissemination projects - to the career opportunities and over-
all economic potential of biotechnology.

So, how does the NCBW coordinate so many resources across
the nation to deliver this
important, demand-driven
training?
< Our success is due (o

our teams of talented,
dedicated people at our sites
around the nation all working
together through our central-
ized collection of evolving
processes,” says Russ Read.
NCBW executive director.

“Yes we have dedicated
educators and visible leaders

National Center for the Biotechnology Workforce at the 2006 Workforce Innovations yho work with the public. But
N event in Anaheim recognizing their innovative approaches for preparing workers in
Community College). The piotechnology. Pictured (from left) Janet Paulson, Patricia Dombrowski, Chuck Crab-

there are many more dedicated

models developed through tree, Rebecca Keith, Sonia Wallman, Read, DeRocco, Ric Matthews, Ron Shelton. ~ professionals working behind

the NCBW are being repli-

cated at other colleges and institutions ready to upgrade training
programs to produce a ready and competent U.S. biotechnology
workforce.

In its first 24 months, the NCBW's collaborating CoEs award-
ed college degrees to approximately 400 students - and the vast
majority of them immediately gained new employment in biotech
jobs. Incumbent worker training and other short innovative pro-
grams have reached thousands of individuals. Training infrastruc-
tures and curricula resources have been created and strengthened.
Through the NCBW'’s work with educational resources, industry
representatives, public officials, and community groups, many

the scenes - writing grants,
paying bills, doing accounting, managing labs, and accomplish-
ing day-to-day. ancillary tasks that must be done or there would
be no program. We are far enough along now (o recognize our
best practices and support more productive processes,” says
Read.

The director identifies four main processes driving the enter-
prise: administration, grant writing, accounting, and dissemina-
tion. Each CoE has dedicated staff professionals carrying out
daily tasks within these common processes to drive their own
expert workforce training center. These CoEs are profiled exten-
sively; and may be reviewed at www.biotechworkforce.org

To the power of bio y industry

ial — with a skilled, ready workforce — the U.S. Department of Labor Employment and Train-

ing Administration created the Natlonal Center for the Biotechnology Workforce in 2004. Because community colleges are ar:ﬂvely involved in meeting
the needs of workers and industries in their ities, the National Center focuses energy and i on five e with dif
but congruent strengths in the biotechnology indusrly to create new curricula and infrastructure models that can easily be shared and replicated.

Contents include:

Capturing Best Practices & Program Processes
Administration

Grant Writing

Accounting

Dissemination

NCBW Process Map
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2 National Center for the Biotechnology Workforce

North Carolina Regional Consortium
Articulation Agreements Increase Biotechnology Training Opportunities

Farsyih Technical Community College, NC
NI Comemunity Technical College, NTT
Indian Hills Comnnmity Coflege, 14

MNational Center for the

Tl
i Biotechnology 3 figfy
“Workforce < ' Bellevie Community Coliege, W4
www. biotechworkforce.org Miracasta Commuemiiy College, CA
Combining strengths of fve premier community colleges from around the nation for new |'Eam|'ng models to build owr bictech m:lrﬁfﬁ
National Center Profile:
North Carolina Regional Consortium

A Regional Model in the Piedmont of North Carolina

The President’s High Growdh Job '.I'rau'mg.'nf.afnm SUpparts visionary e science secior development spariing acfion at regional levels.
Companiss, educators, researchers, entreprenewrs and govemmenis all work fogether fo schieve new fevels of nnovation.

_p——

~

orth Carclina with 377 bioscience enterprises 1s,
| \ | bazed on number of companies, the third leading

state for biotechnologzy. Employinent in biotech
has grown between five and ten percent every year here
smee 1996, An estimated 53
billion annmal biotech payroll
soes to about 47,005 employ-
225 eaming average salaries of
$63,010.

Becauss North Carolma 1=
projected fo be a national
leader in percentage growth of
bictech jobs through 2014, the
Mational Center for the Biotech [
Workforce (NCBW) responds |8
to this demand with imevra-
tive programs that combine
and strengthen partnerships
to produce trained and ready
warkers.

Forsyth Tech, one of the five
MNCBW Centers of Expertise,
reaches out to educational

partners m itz Trizd region to A brochure created by Guilford Community
Collage targets high schoolers with career
opportunities and other biotech ideas.

help accomplish this goal of
prepanng skilled workers.
The Forsyth TechPiedmont Triad Regional Biotech-
nology Consortium establizhes working parmerships with
eight regional community colleges m the Fiedmeont Triad
phas the smrounding area. This endeavor creates new bio-

Each of the commmty celleges — all in varous stages
of new biotech cumienlum development — was awarded
a $20,000 grant to help accelarate new bictech training
programs. This profile reperts on progress made by the
Regional Consortium, 3 modal program,
mecluding spectfic updates from each of the

eight associated colleges.

The commmunity colleges affiliated with
the Regional Consortinm are:

Catawba Valley Commmmity College
Caldwell Technical Conmummity Co]]ea‘e
Davidson Commty Commmmity College
Guulford Technical Commumity College
Mitchell Comnmmity College
Surry Commmmity College
Rockingham Comnmmity College
Wilkes Commumity College

he grant fimds enabled these colleges

to buy equipment and’ or do faculty
traimng and outreach. Phas the consorthom
enhances 1-phis-1 articulation agresments
in which a smudent at any one of the com-
ity collages nvelved may take 2 first
wear of the biotechnology associate degree curriculum at
a cellege close to home, then complete the second year of
the cumriculum at Forsyth Tech in Winston-Salem. Each
of the colleges is located within an approximate one howr
commmte of Fersyth Tech.

tachnology faming cpportuntties in a sixtesn county area.

wiww biotechworkforce.org
To harness the power of biofechnology industry pofential — with & skilled, ready workforce — the U5 Deparfment of Labor
Employment and Training Adminisfrafion created the Nafiona! Cender for the Biofechnology Workdorce in 2004
Becsuze community colleges are gotively involved in meeting the needs of workers snd indusines in their communifies, the
National Cender focuses energy and invesfmeniz on five community colfeges with diferent buf congruent sfrengths in fhe
biofechnology industry to create new cumicwla and infrastructure modele thaf can essaily be shared and replicated.

Contents include:
A Regional Model in the Piedmont Region of North Carolina

Forsyth Tech

Catawba Valley Community College

Caldwell Community College and Technical Institute
Guilford Technical Community College
Rockingham Community College

Wilkes Community College

09/16/08
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Mitchell Community College
Surry Community College
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National Biotech Teachers Fly-In

National Center for the Biotechnology Workforce

24 High School teachers from around the country gather for workshops, tours

MNational Center for the
,.-r%' - Biotechnology
— Workforce R

www biotechworkforce.org

J-/n-J-".

Forsyth Technical Conmunity Callege, NC
N Commanity Technical College, NI
[ Indian Hills Commanity College, 14

7 Beliewie Community College, WA
Miracosea Community College, CA

Combining sirengths of five premier communily colleges from around the nation for new learning models to build our bistech workforse

Profile of a Biotech Workforce Innovative Training Partnership Prototype
National Biotech Teachers Fly-In, Oct. 17-19, Piedmont Triad, NC

The President's High Growth Job Training iniiafive supports vislonary iife science secfor development sparking schion af regional lsvels.
Compsanies, educalors, researchers, enfreprenewrs and governments il work fogether fo achisve new levels of innovation.

3 igll. school and middle school educators from all
over the country, a total of 24, flaw in to Pledmont

Triad Anpert in Greensbore,

cocperate. “Bill Woodiuf, South East Director nfBi.:l—Li.u.k:

got very excited when we met and we both said, “wecande
this tegether!” They approached Lucas

N.C. on Wednesday, Oct. 17 for the In Partnership with Bio-Link Shallua at Forsyth Tech and Teny

fust ever “Wational Bictech Teachars i '\Da‘@ & ':i‘l"'“ Howerton at the Atkims Academic &
Fly-In." Together, they explored i Tachnology High School and started
a zeries of workshops and events bk -l to work on the Fly-In' program. “One

dezizned to advance their pursurts of 3 hughly zkilled, 21%
cantury biotech workforce.

With bictech production facilities opening in every
1ezion, offering more jobs n 2 burgeoning American
industy, schools sesk ways to bring potentially lucrative
biotach zkills to paople in thenr own commmunitias now.

“Char grant partners have always wanted to get a senze
of what high school teachers need for the teaching of
biotechnolosy,” said Fauss Fead, Wational Center for the
Biotachnolozy Waorkforce (NCBW) Executrve Diractor.
The Natienal Seience Foundztion's Center of Excellence
for Biotechnology - known as Bio-Link - was eager to

ground rule was to have it be somethmg teachers could
learmn and take back to their labs at their schools to their
students without fancy or expensive squipmant.”
Teacher interest was high for this innovative training
avent sponsored jomtly by NCBW and Bio-Link - alonz
with other stakeholders (see sponsor lizr on back cover).

he three day event assembled regional education

leaders who are working to start up then owmn biatech
programs. Group interactions helpad cross-fartilize
amerzing stratzgies and growing solutions to meat bistech
industry needs This profile captures the experiences and

somee of the lessens leamed.

Biotech Tealchers FIS-I - In Group 1007 (see names on back cover)

% v

www. biotechworkforce.org
To hamess the power of histechnology indushy potenfial — with a skilled, ready workdfores — the ULS. Depariment of Labor
Employment and Training Adminisfration created the Mabonal Canier for fhe Biotechnology Workiforze in 2004,
Becsuse communify colleges are achively invalved in meeting the needs of workerz and indusfries in their communities, the
Nafiona! Cenfer focuszes enargy and investments on five communidy colleges with diferant buf congruent sfrengths in the
bintechnology ingustry fo creafe new cumicwla and infrashuciure models that can easily be shared and replicated

Contents include:

Strawberries and DNA Necklaces with Bill Woodruff at Alamance Community College
Terry Howerton gives overview of Atkins High School Biotech Program

Biogen Idec Tour brings biotech processes to large-scale life

Dinner speaker Tim Bertram of Tengion details amazing powers of regeneration

Hands-on gel electrophoresis workshop at Forsyth Tech with Lucas Shallua and Alan Beard

Lunch with an Overview and Tour of Targacept

Seeing medicine's future at the Wake Forest Institute for Regenerative Medicine with Dr. Ben Harrison
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Grant Partnership Meeting
Centers of Expertise Leaders, Allies, Meet, Summarize Grant Initiatives

Forspih Techwical Community College, NC

N._at.rmf.'jf Center for the ¥ NH Commanity Tacknical College, NI
E:J%;.;-!BIOtGChHOIOgy - 2 ."H Indban Hills Comrnity College, 14
\ w’y onrkforce s / Bellewie Commnmity Colieze, WA

p—

wwiw.biotechwerkforce.org e Miracasia Commumiiy College, CA

Combining strengths of five premier communily colleges from around the nabion for new leaming modsls to build our bictech wonkforse

National Center for the Biotech Workforce Partner Grant Wrap-Up

Centers of Expertise Leaders meet, summarize grant initiatives

The President’s High Growth Job Traiming inifiafive supoors wisionary (i soience secor develgpment sparking achion a¢ regional levels.
Compsanies, educators, researchers, enfreprenswrs and governments aff work fogether fo ashisve new levels of innovation.

Biotech Grant Wraplp Meeting Participants (see names on back cover)

eaders and partners of the National Center for the Biotechnology Workforce gathered at Forsyth
I Technical Commumity College m Winston-Salem, NC on Tuesday, Dec. 11, 2007,

Culminating 36 menths of widespread work around the country, all of it sparked and supported
by a $3 nullion Department of Laber, Etuployment and Training Adnumstration grant (awarded June 28,
2004), the meeting surveyed achievements and lessons leamed through the creation and progress of the
National Center for the Biotechnology Workforce (NCBW).

A nationwide enterprise, developed under the President’s High Growth Job Traiming Initiative, the Center
engages numerous workforee challenges facing the biotech industry today. The five parmers. all commu-
mity colleges and each one a proven “Center of Expertise™ in its own specific area of industry ramnmg and
geographical region, came together and were united to represent the whole nation and all spheres of our
nation’s growing biotechnology industry.

www.biorechworkforce.org
To hamess the power of histechnology indushy pofenfial — with a shilled, ready workforee — the ULS. Depariment of Labar
Employmeni and Training Adminisfrafion created the National Center for fire Bistechnology Workfores in 2004,

Becsuse communify colleges are acfively invalved in mesfing the needs of warkers and industrizs in their communitisa, the

Nafional! Cenfer focuses energy and investmeanis on five communily colleges with different butf congruent sfirengths in the

biotechnology industry fo creafe new curricwlis and infrasfruciure models fhat can easily be shared and replicated.

Contents include:

Russ Read Comments to Center Directors, Allies

One page reports from all five CoEs

Roundtable discussion at NCBW Grant Wrap-Up Meeting
Learning at lunch: Interns In Industry

Grant Wrap-Up Meeting Reception
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Council on Economic Development BIOTECH 08 Report
Financial Community Joins Life Sciences Community, Education Emphasized For More Success

Forspih Technlcal Commamity College, NC
NH Commanity Technical College, NFT
Ingian Hills Commuminy College, 4

I"J*-Hrf}:r::ﬁf Center for the >
.1 Biotechnology S haty
 Workforce & /" Bellewe Communiy College, W4

www biotechworkforce.org Mirgoosta Commmine College, CA
Combining strengths of five premier communily colleges from around the nabion for new l=aming modsels fo build our bistech workforoe

NCBW Helps Sponsor Statewide Council for Entrepreneurial Development

BIOTECH 2008 Conference May. 19-20, Winston-Salem, N.C.

Financial Community Joins Life Sciences Community, Education Emphasized For More Success

uccess is raising the stalees m MNorth
S Carolina’s booming biotech business.

Panelists, keynate spezkers - inchuding
former Governor T Huns - 25 well as
paricipants in conversations up and down
the zizles ar this premier venmre capital
conference kept giving a lot of credit to the
stare’s educanonal resources in fulflling the
promize of Biotech

EBur the 700 indusmy-associatad partcipants
in the Biotech 2008 event sponsored by the
Council for Enmeprensurial Development
(CELY) on Monday and Tuesday, Mav 18
and 20 at The Benton Convention Center in
Winston-Salem WO also heard sbout how
afforts o improve maining and ready the
workforce st not let up.

While the gathering’s primary focus was
on smategies for financing - and profiting
from - biotechrolozy development, crucial
workforce and maining issues emerged in the
conrse of the packed roro-day program.

Govemor Hunt, now counsal with
Womble, Carlyle, Sandridge & Fice. led
the charge for 2 better workforce as he
addressed the conference in a keynote “I
want 1o thank all of you involved for making
us the third largest biotechnolozy state in
the nation * said Hunt to loud, emotonal
applanse. “We can keep it up if we do it mzhe
with hoamegrown companises.”™
& recounted accomplishments
srengthenmg community college and other biotech educatdon nerworks in the state during his terms in office. But e called
for renswed efforts. “We'rs not doing well enongh in science education, we'te not doing well sapough in preparing the workforce - for
them or for the naton. To compete todsy with Europe, China, India, we need a scientfic frained workforce. Only 25 percent of fourth
eraders are proficient today; 47 percent of eighth zraders are below profictent. This is the most mportant field for our funre. We nead
people who can think for new idsas. to iovent. It starts with learnimg the basics”
Then be put his words to action and conferred awards to outstanding studenrs in the feld of biotech to more andience applause.

Action around

the MCBW booth
with Mona Cofer
displaying colorul
products and
informative posters.

Dr. Esther Alegria (above, left), vice president of
manufacturing and general manager of Biogen ldec's
Ressarch Triangle Park site. and Mike McBrierty,
Biogen |ldec public affairs manager, greet Russ Read,
executive director of the Mational
Center for the Biotechnology
Waorkforce on the exhibition floor.

That evening Dr. Alegria
emphasized Biogen ldec's
commitment to education when she
announced a new 525 000 donation
to MCCCS BioMetwork to help 25
students pursue two year degrees in
the [ife sciences.

Thomas Powell IV, ireasurer of Carcina Biologica' Supply Company (lefi) with
Richard Franks, C.B.5.C consultant. are strong partners with Russ Read and the
MCEW in preparing the biotech workforce. They help provide teacher education kits
and eguipment for schoeols and hands-on training.

WA, bjofe{:hwn{kfome_ﬂrg- See list of high school bictechnology project award winners on next page.

To hamess the power of bintechnology indusfy potenfial — with 3 siiiled, ready workforcs — the ULS. Deparfment of Labar
Emplioyment and Training Adminisiration created the National Canter for fhe Bistechnology Workdores in 2004,
Because communify colleges are achively invaived in meefing the needs of workerz and induafres in their communitisz, the
MNational! Cenfer focuses energy and investimeaniz on five community collages with differant buf congruent afrenghhs in the
bigtechnology industry fo creafe new curmicws and infrastucture modsis that can easily be shared and replicated.

Contents include:

Report on NCBW participation

Excellence in Science Education Awards presented by Biogen Idec and
James B. Hunt, Jr., former North Carolina Governor
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NCBW Supports Innovative New Research Project - Teaching Tool

Forsyth Tech Biotechnology Students Gain New Skills With Hands-On, Real World Results

National Center for the

- Biotechnology
- Workforce =

www. bictechworkforce.org

Forsyth Technical Communly Callege, NC
o NH Communify Techmical College, N
/' Indian Hiils Compumity College, 14
S Bellewe Commumity Coliege, WA

i Miracasta Commimmity Coliege, CA

Combining strengths of five premier communily colleges from around the nation for new leaming modsls to build our bictech workforce

NCBW Supports Innovative New Research Project -Teaching Tool
Forsyth Tech Biotech Students Gain New Skills With Hands-On, Real World Results

(WCEW) formmlates rasponses 1o ourent biotech work-

force demands with programs and cwriculs for sasy
access at comomanity colleges. XICBW responses are rolled out in
classrooms and egquipped framing laboratories, then disseminated
and replicated st commmunity colleges m other locations

Fesults of these inttiatves produce lundreds of new, skilled
workers arovnd the ooy,

A new project supported by the MCBW - launched at Forsyth
Tech - rakes the experience and skills of Lucisn I Housnou,
Ph.Dr, an accomplished expert in neurobiology and experimentsl
nerology formerly with Wake Forest University Medical Centar,
and transiates them info &n exciting new teaching fool that might
also contribute to fzhrng seversl degenerative diseases that
affect the nervoms system.

“We are doing this to make an in-house ressarch mode] that
iz replicable for the rest of the nation ar the comuwmuminy colleze
lewel” says Fuss Read, executive director of the WCEW. “Dir.
Houenou's project is a great model He can conduct some needed
basic research and at the same time offer students new sk !
hands-on learning that produces meaningful and tangible resals.”
The primary use of

e i biotechnology in North

H)I Sﬁrﬂ].[ec“ Caroling iz in production
= of pharmaceuticals, medical

research and disgnostcs.
Forsyth Tech's biotech-
nology Program prepass
individuals 1o becomea highiyv-skilled rechnicians needed to sup-
port growing medicsl, life scisnce, and pharmacentical research
and development. Stmdsnts emerge from the ravo-year associate
appliad science degres program ready for caresr oppormmities m
biotechnology.

“Meuron degeneration contributes to diseases, including
Alzheimer’s, Parkinson and amyowophic lateral sclerosis (ALS)
- also called Lou Gehrig disease,” savs Dr Housnon. “Although
thess diseases ara belisved to have 3 ganetic component, the
exact mechanisms imvolved are still wmkmown ™

The challengs is to identify the effects and mechanisms of

nenrotnEing on
www.biotechworkforce.org | rthe development
of spinal cord

T];E Tarional Center for the Biotechnolozy Workforce

‘luﬁ’i ¥

Lucien J. Houenou, Ph.D., brings his expertise
and experiences in neurcbiology into an exciting
new teaching tool that could help fight disease

neurons. The scals of experimentation and data collection in
this challenge is epormous. The work, which at dmes sesms
g the ocean with a tea cup, tzkes place nsing swict
protocols in 3 specialized research laboratory.

espite massive invesiments by pharmacesutical companies m
resaarch, there are stll many unexplored areas and missing
data. “Big companies are fornsed on production and sales, they
don’t always have the manpower to spare in pursning all these
questions on nevron degensraton ™ savs Dr Housnou. “Or they
don’t have partioular skills, ones which may be more advanced or
different than their areas of conceniration.™
The result is that Dr. Houenou's new project at Forsyth
Tech, called “Meachanizms and Preveation of Spinal MNeuron
Degeneration in Arimal Models,” has signtficance within the
indnsmy and kas the potendal to produce breakrhrongh results.
“This is & real research project thar builds on work IThave
been doing at Wake Forest University. It was thoughrfully
considerad snd discussed with nry pariners and is important ™
says Dr Housnou. “This real world aspect motivates students and
complements our theoretical courses with hands-on work in the
nitry-grity of acual scientfic discovery.” sontinued an next pagel

To hamess the power of bistechnology indushy pofenfial — with a shiled, ready workforce — the US. Department of Labar
Employment and Training Adminiziration created the Nabonal Canfer for fhe Biotechnology Workfores in 2004,
Becauze community colleges are scfively involved in meeting the needs of warkerz and indusfries in their communities, the
National Cenfer focuses energy and iInveaimeants on five communiy colleges with differant buf congruent afrenghs in the
bintechnology industry fo create new curicwls and infrashucture modelz that can easily be shared and repiicated.

Contents include:

Interview with Dr. Lucien Houenou, an accomplished expert in neurobiology and experimental neurology
formerly with Wake Forest University Medical Center and director of new Forsyth Tech research project into
neuron degeneration.

Project brings hands-on, advanced research experience to students, along with upgraded equipment and includes
the potential to make beneficial, real world discoveries.

Program can be replicated at community colleges facing similar training requirements.
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Biotech Resource Lines

Available at www.biotechworkforce.org

Newsletters track trends in Biotechnology issues, including different aspects of best practices and
training.

Faces of Success - A report from the 4th Annual Community College Program at BIO May 6, 2007 in
Boston, Massachusetts featured successful participants in the program from around the nation.

Best Practices in Biotechnology Workforce Training - Based on a January 10, 2007 panel discussion
sponsored by NCBW at Forsyth Technical Community College, featuring ten speakers sharing
perspectives on how to best marshal a wave of biotech workers needed to meet the demands of research
and industry in the 21st century.

Pathways to Successful Careers - Based on a September 12, 2006 panel discussion focused on
Internships, Apprenticeships and Outcomes, sponsored by NCBW at Piedmont Research Park,
Winston-Salem, NC.

Attracting and Retaining Biotech Companies - A Best Workforce Practices report from the Council
for Entrepreneurial Development’s Biotech 2006 Fifteenth Annual Conference held in Winston-Salem,
North Carolina on May 22 and 23, 2006.

Building the Biotech Workforce - A report from the April 9, 2006 NCBW Community College
Program at BIO 06 in Chicago, Illinois.

Addressing Manpower Needs in Biotech — A report on the Feb 2, 2006 panel discussion featuring
biotechnology workforce leaders and NCBW CoE directors

Curriculum & Course Materials

Forsyth Tech
Experimental Laboratory Animals Certificate

NHCTC

Core Production System Book: 92 page book/pdf contains documented and self-contained curriculum
utilizing CHO-tPA as a Core Production system designed for biomanufacturing training and education
ASEPTIC Awareness Training - one-day PowerPoint lecture, what it is, and to increase awareness of
contaminants

ASEPTIC Media Fill SOP revl.doc - Listing of procedures

Course outlines, agendas in ASEPTIC Awareness and Hands-On Biomanufacturing Training.
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IHCC

Ethanol Shift Maintenance Job Guide - Maintenance Activities for Ethanol Machines, in pdf
Ethanol Plant Operator Job Guide - Plant rules and performance job guide

IHCC Chromatography Basics/Troubleshooting Day1, PowerPoint

IHCC Chromatography Method Development Day 2, PowerPoint

Syllabus for Intro to Biotech BPT 104

MCC
BTEC120 & BTEC220 and Official Course Outlines: seven pdf files

BCC

At the Convergence Zone - model for skill standards and curriculum, pdf

Clinical Trials Workflow Process - workflow of a clinical trial with focus on data management
Life Science Informatics Overview - defines informatics career roles and identifies resources

Program Management and Implementation Tools

BCC

Prior Learning Assessment Template - assesses various learning experiences of students, pdf
Industry specific program descriptions for community and technical colleges, four pdf files:
Trends Analysis: Vol. 1 Visualization

Trends Analysis: Vol. 2 Building Successful Industry Partnerships

Trends Analysis: Vol. 3 Virtual Worlds

Trends Analysis: Vol. 4 Business Intelligence

Outreach Materials
Indian Hills Virtual Tour.
Each program has its own web pages on its community college site.

NHCTC
Poster campaign in state high schools promotes apprentices, opportunities in biotechnology.

Reports and Databases
IHCC
ISU Bioeconomy Working Lunch Results 2006, in MS Word

Competency Models & Career Ladders

IHCC

A Training Needs Assessment of 10 lowa Ethanol Plants - ascertains needs of lowa's ethanol industry,
in pdf files

BCC

Life Science Informatics Skill Standards - standards to assist community colleges with mapping
program needs and content
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Figure 5: Products Table
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College/Center

Product Title

Product Docum entation

Forsyth Technical Community College

Career Pathw ays Script Outline

Forsyth Tech Video Diary Shooting Script
Career Pathw ays In Biotechnology Script
National Center for the Biotechnology Workforce

ICapturing Best Practices & Program Processes
Experimental Laboratory Animals Certificate
Course

IMS Word Script Outline to Biotech Apprenticeship Video 9/11/06
Microsoft Pow erPoint Presentation Slide 1
IMS Word Script to Biotech Apprenticeships & Internships
ideo: Forsyth Tech Demand Driven Biotech Video Diary.MPG
Creating Demand Driven Biotech Curriculum.MPG
Career Pathw ays in Biotechnology.MPG
PDF File: CenterProfilesNCBW.  Profile of Best Practices of the NCBW
IPDF File: Course Outline Describes Techniques Using Various Animals in the Lab for
Experimental Purposes (Forsythtech_AH_Course_1.pdf)

New Hampshire Community Technical College

Duplicate of BiotechWorkforce.org Website
[CoreProductionSystemBook032907.pdf

IASEPTIC Aw areness Training
IASEPTIC Media Fill SOP rev1.doc
JASCEPTIC Processing Class Schedule
Hands-On Biomanufacturing Training

CD: "index.htm" File: Brings up Homepage - Proceed from here. Many Files-2 Products

ICD: PDF File: 92-Page Book file-Contains Documented & Self-Contained Curriculum utilizing
CHO-tPA as a Core Production system designed for Biomanufacturing training
and education.

One-Day Lecture.ppt What Is? and to Increase Aw areness of Contaminants
MS Word Document Listing of Procedures
[MS Word Document Schedule of ASEPTIC Aw areness Training

PDF File: Seminar Agenda_1.  3/26/07 Training

ndian Hills Community College

Ethanol Shift Maintenance Job Guide

A Training Needs Assessment of 10 low a
Ethanol Plants

Ethanol Plant Operator Job Guide

IHCC Chromatography Basics/Troubleshooting Day1
IHCC Chromatography Method Development Day 2
IHCC-NCBW Deliverables Index 0307

Indian Hills Virtual Tour

ISU Bioeconomy Working Lunch Results 2006
[Syllabus for Intro to Biotech BPT 104

PDF File: EtOH Shift Maint 07-2005. Maintenance Activities for Ethanol Machines

PDF File: ETHANOLNeeds Assessment 7-05.  Ascertain Training Needs of low a's
Ethanol Industry

IPDF File: EtOH Plant Operator 07-2005. Plant Rules & Performance Job Guidelines

ICD: Microsoft Pow erPoint Presentation

CD: Microsoft Pow erPoint Presentation

ICD: MS Word Document

CD: Window s Media Audio/Video File

ICD: MS Word Document

[CD: Firefox Document

Bellevue Community College

Prior Learning Assessment Template

At the Convergence Zone

Clinical Trials Workflow Process

Life Science Informatics Overview

Life Science Informatics Skill Standards

Trends Analysis: Vol. 1 Visualization

[Trends Analysis: Vol. 2 Building Successful
Industry Partnerships

[Trends Analysis: Vol. 3 Virtual Worlds

Trends Analysis: Vol. 4 Business Intelligence

Five Informatics Life Science Case Studies

Bellevue DVD Video A070803_00

IPDF File: Assesses Various Learning Experiences of Students

[PDF File: Model for Skill Standards & Curriculum

PDF File: Workflow of a Clinical Trial w /Focus on Data Management

IPDF File: Defines Informatics, Career Roles & Identifies Resources

PDF File: Standards to Assist Comm. Colleges w /Mapping Prog. Need and Content
IPDF File: Industry-Specific Program Descriptions for Community & Technical Colleges
IPDF File: Industry-Specific Program Descriptions for Community & Technical Colleges

IPDF File: Industry-Specific Program Descriptions for Community & Technical Colleges
IPDF File: Industry-Specific Program Descriptions for Community & Technical Colleges
IPDF File: Bioinformatics Programming; Bioinformatics Tools; Bio Statistics; Clinical Trials;
and Medical Informatics to Dow nload for Comm. Coll. Instructors & HS Teachers
ideo Show casing the Informatics Program at Bellevue Community College

College/Center

Product Title
—

Product Docum entation
——

MiraCosta Community College

Course Materials & Official Course Outlines
Enroliment_Degrees Folder

Mira Costa Equipment Summary

index

ICD: Folders: Course Materials: BTEC120 & BTEC220 and Official Course Outlines: 7 PDF Files
CD: Files: BTEC_annualsummary.xls and DegreesandCerts91-05.xIs

CD: Excel Spreadsheet  4/03/07 Summary: MS Word Document

CD: MS Word Document  4/03/07 Index of Folders

North Carolina Regional Consortium

09/16/08

A Regional Model in the Piedmont of NC

PDF File: RegionalProfileNC.pdf Describes NC Regional Consortium
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Relevant media reports, features, articles (by date)

February 11, 2008

NC’s Piedmont Triad Must Win Life-Science Entrepreneurs to Become State Bio Hotbed

BioRegion News: Tracking Biotech Cluster Development

Written by Alex Philippidis

A pair of high-profile life-science business leaders stress that the region, which connects Greensboro,
Winston-Salem, and High Point, must attract entrepreneurs before it should go after capital, and that it
should encourage life-sciences leaders to build roots in the region as they grow with it.

February 2008

The Biotech Boost

News & Record, Greensboro, North Carolina
Written by Craig Miller

Quotes Lucas Shalua, identifies workforce need.

September 19, 2007

BTEC Opens; Will Boost State's Biomanufacturing Industry
Benchmark article on NCU website

Written by Keith Nichols

July 2007

It's Bio-Logical

Seacoast Ventures Business Journal

Published by Seacoast Media Group, Portsmouth, NH

Cover photo and multiple stories about biotech workforce issues, NCBW Biomanufacturing CoE

July 27, 2007

News of BIOMAN 2007 at NHCTC
Biobus wheels in with job-creating force
Portsmouth Herald by Adam Leech
Mentions jobs, opportunities

July 26, 2007

BioNetwork Bus in Portsmouth
Manchester Union Leader
Written by Faith Swymer

May, 2007
Ottumwa Courier

SEMI offers fun lessons with high-tech equipment

March/April, 2007
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President Bush Touts Biofuels in Novozymes Visit
BT Catalyst
News from North Carolina Biotechnology Center

November 20, 2006

Bellevue Community College named second Microsoft IT Showcase School

Microsoft Corporation News Release

Cites Life Sciences Informatics program and Center of Excellence designation as supporting factors.

September 18, 2006

Bioinformatics Is Going Back to School

BIO-IT World.com

Written by John Otrompke

Industry journal identifies CoE as leading informatics resource.

July 13, 2006

Labor Department Presents Third Recognition of Excellence Honors

Workforce Innovations 2006

Community Colleges, Industry Representatives Reveal Best Workforce Practices for Attracting and
Retaining Biotech Companies

Department of Labor ETA Press Release including NCBW in Honorable Mention

Spring, 2006

Industrial Biotechnology

Genetic Engineering News Publishing

Training templates may prevent skilled worker shortfall

Written by John Grady

Global industry journal recognizes biotech workforce issues, focuses on solutions, including NCBW
and Biomanufacturing CoE in New Hampshire.

March 3, 2006

Winston-Salem Journal

New building opens at Forsyth Tech

Classrooms, labs to prepare students for biotechnology jobs

February 14, 2006

Training must keep pace with biotech industry

College Times

Article distributed to community colleges focuses on panel discussion NCBW hosted Feb. 2 at the
Piedmont Triad Research Center in Winston-Salem, N.C.

February 4, 2006

Stakes high for biotech in N.H.

The Portsmouth Herald, Portsmouth, NH
Written by John Grady
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Editorial about need for biotech training

January 20, 2006

Looking Forward: grad gets running start in biotech field

Atlantic News

Written by Liz Premo

Published in 15 towns by Connelly Communications

Cover story, feature on biomanufacturing apprentice at NCBW CoE in Biomanufacturing

January 11, 2006

"MiraCosta facility aided by industry"
San Diego Union-Tribune

About program open house

December 17, 2005

"A biotech boom"

The Portsmouth Herald, Portsmouth, NH
Written by Michael McCord

Emphasizes job opportunities, training

October 2005

"Redefining the Workforce"

Pharmaceutical Manufacturing Magazine

Written by Paul Thomas

Identifies issues, quotes Russ Read, NCBE executive director

October 24 2005

"Three Triad Groups Receive Biotech Grants"

The Business Journal of the Greater Triad Area

Includes $72,776 grant to track student progress in biotech training program at Alamance CC

October 19, 2005

"Community-Based Job Training Grant"

ETA release - on Community-Based Job Training Grants includes $1,999,039 DOL grant to New
Hampshire Community Technical

College and Workforce Partners

June 24, 2005

"Biotech a key to area's economy, official says"
Winston-Salem Journal

Written by M. Paul Jackson

September 5, 2003

Biotechnology Industry Success Stories

Department of Labor News Release

Regina Whitaker enters biotech program spring 2003, expects to graduate spring 2004 with a job.
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APPENDIX A: NCBW Timeline Chart

NCBW TIMELINE

June 23, 2008 Atthe IT Conver-
gence Zone: A Rapid

Life Science

BCC . :‘;igrzt\?:;zryds Development Madel Community and Technical Colleges published
Informatics ity for Skill Standards Microsoft designates BCC
and Curriculum as its second |T Showcase
published School in the nation
Biogen |Idec, Genen-
MCC tecﬁ recognize MCC's International Society of Pharma-
Bioprocessin : & i ceutical Engineers supports design,
P g ded!cated, |mmer5|v¢ construction of 3500-square foot
environment for training facility - opens to classes in Novem-
and support new faculty ber 2005 with more than $1 million
[HCC and remodel of facility in state-of-the-art equipment
Biofuels. Asobi Bio-fuel Iaboratorytechniqu‘es a‘nd‘fundamental
101uels, Agbio scientific processes developed for teachers

Bioreactors purchased

through grant, begin IScsitencte_ Edtjcstiqn_tMobile S;;;:T:;eacher
fob A Tor fratning. nstruction Lab visits
9 peilised Tor traiing schools; more than 30 professional

pilot projects needed

school districts experience deyelopment

Co-hosted 78 state high school and community college
educators at Washington Community College Allied
Health Center of Excellence Summit

Informatics Overview: A Program Building Resource for

National Center for the Biotechnology Workforce

Completion of Life Science Informatics Prior Learning
Assessment Module applicable across all life science
sectors and a first in the nation for community colleges

Originated committee, set mission, goals and
| ) agenda for first meeting of the Washington
Program featured in the industry's Life Science Industry Education Council.

largest journal: BIO-IT World
College institutionalizes two positions:

bioprocessing faculty position and a
full-time instructional associate

Mike Fino presents at
Bio-Link National Fellows
Conference in Berkeley

Materials Resource Program es-
tablished for biotech companies to
donate unused equipment for use \

Mike Urbach conducts lab tours for high schools,
prepares demonstrations for elementary and middle
schools, promotes biotechnology at the MiraCosta
Math and Science Fair

in high schools

Selected as national model for
community college - industry
partnerships in biotechnology by
the US Dept of Education

Innovative 3-D
virtual reality system
for people to experi-
ence process of
fermentation debuts
at lowa State Fair

Pilot facility grows with
donation of two new
80L fermenters from
Cargill, can scale up
from existing 13L

New Certificate
programs developed

Video, multi-
media online
course
delivery

Development of the
International Biofuel
Training lowa initiative

by indust
¥ & the use of SEMI
Deb Audino and Bob O'Brien give
Lonza trainees Aseptic Awareness BIOMAN
NHCTC . Northeast Biomanufacturing course w/ behavioral videotaping 2007
Biomanufacturing Institute begins with short First BIOMAN 06 July 22- 27

Jan. 31, 2005 Northeast

courses for incumbent workers

Rieand o First Biomanufacturing Appren- ok Brodistin

NHCTC Harmonized Biophar-
maceutical Manufacturing
Industry Skill Standard at work-
ing group meeting of industry

Biopharmaceutical Manufacturing
Industry Skill Standards finalized
in consensus with industry

March, 2006 North Carolina Governor Michael Easley
opens new technology building at Forsyth Tech includ-
ing 17,000 square feet of new biotechnology lab space
with state-of-the-art equipment

First in the nation Biomanufacturing
Apprenticeship program begins

Forsyth Tech
R&D

@ strategic plan for the National Center created

Articulation Agreement
with North Carolina
Web site created, www.biotechworkforce.org Central University

NCBW . Tim Dubuque webmaster

June 28, 2004 President's High-Growth Job @8 -January 2006 NCBW team meets at
. Training Initiative $5 million grant for Forsyth Salt Lake City Community College
Technical Community College in partnership .February, 2006 NCEW team presents
with four other community colleges around at symposium on Bic-processing &
the nation to develop the National Center for  Bio-manufacturing Training in partner-
the Biotechnology Workforce (NCBW) across  ship with BioNetwork NC community
a three year period. college biotech training system. Focus
® Seties of nine Demand-Driven fl‘_” "’ds' FesP;"c: '-:"9 -;rvacgng

Workforce Training Videos begins rends in Biotechnology Workdorce.

. March 2006 NCBW team presents at League

. June 19, 2005 NCBW p ion at for i in Atlanta
BIO 05 in Philadelphia, Dr. Sonia Wall-

-~ K April 9, 2006 Community College
man co-chair with Elaine Johnson, NSF . : Y
Bio-Lifik difector: Program et BIO2006 in Chicago

www.biotechworkforce.org |

09/16/08

@ May 1, 2006 NCBW presents

. July 11-13, 2006 NCBW/ team

@ October 2006 Five profiles pub-

ence organized by
Dr. Sonia Wallman
at NHCTC July 24-28

by biotechnology companies

Two students go\to work
with Tengion, finish in-house
training program in three
months instead of usual six

Lab animal handling
course developed

Wake Forest Institute of Regenerative
Medicine recruits three students for
internships and “hands on experience”

to North Louisiana Partnership
for Innovation at Shreveport

presents at DOL Workforce Innova- Center Cffice published.
tions Conference, Anaheim. Honor-

able Mention award to NCBW. . March 1, 2007 Piedmont Triad
BioNight recognizes NCBW

and Russ Read for excellence
in community service.

@ ay 6-9, 2007 NCBW pres-
ents “Faces of Success” at
Community College Program
at BIO 07 Boston; subject for
Biotech Line.

www.workforce3one.org |

lished by consultant John Grady,
one on each Center of Expertise;
capture and document best biotech
training practices, serve as repli-
cable models and resources for
colleges nati i

tices complete program, hired

New R
labs experimenting in nucleic acids, cloning, stem cell research

An automated DNA Sequencer
acquired to train techniques and
skills on DNA/RNA sequencing,
mapping and fingerprinting

@ January 10, 2007 Biotech Resource Line
on Best Practices produced from a semi-
nar with five college partners and Tengion.

® Feb 2007 Profile on National ‘October 17-19, 2007 Piedmont Triad Fly-In hosts 24 high

System text book

biishad and educators in Indianapolis
publishe

bil DNA Technology course developed for R&D

Ten éhort courses developed-
can be delivered on campus,
in the classroom, or in a
biotech company lab facility

June 2008 In house Pilot
Research Internship Model

.July 2007 Profile on consortium of eight community
colleges with Forsyth Tech published.

school bictech teachers from around the country, tours of
Biogen Idec, Targacept, Tengion, Wake Forest Institute in
partnership with Alamance Community College and Bio-Link.

@ February 5- 6, 2008 NCBW hosts nationwide DOL

bioscience WIRED - Workforce Innovation in Regional
Economic Development - conference in Winston Salem.

. May 19-20, 2008 NCBW lead sponsor, exhibits at Council fol

Entrepreneurial D in Winst lem.

June 186, 2008 Community .June 17, 2008 “Hire Right and
College Program at BIO 08 Churn Less” workforce panel
convention in San Diego at BIO 08 San Diego
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