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TheUnsung Heroes of Biotechnology

TheBghth Annual Community College PrograBay, presented by BieLink, NB&and the National Center for the Biotechnology
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learn, and, in turn, execute best practices in biotechnology training and education.
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president for state government relations and alliance developtnemphasized in his
morning addressThe View fromBID daa& O2f € Sl 3dzSa +FyR L |
community colleges in this country are the unsung heroes of our industry because you
bring some very important assets as in the people who actually man thidbpé A 2 y & ®
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biotech industry recorded continual annual growth of 2.5 percent for a decade. That
percentage slipped to 1.8 percent in 2009 and 2010 during the past recession, which

is still phenomenal growth when compared to a 6.2 percent drop in growth

throughout other industry sectors. The growth in the biotech industry represents jobs
that pay an average annual salary of $77,000 per year versus $45,000 in private
industry.

BL h REeter Pelleritggives aview from BlGat

the 8" Annual Community College Day Progra|
on June 26 held in conjunction with the BIO
2011 International Convention.
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Community colleges influence the climate around the biosciences because they 'National Credentials: The Toughest Issue

a constant in theeconomic development formula that attracts companies and Paying It Forward:
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increased volume and accelerated pace ofwlemige creation has created Opportunities in Regenerative Medicine

research and manufacturing processes so that no one scientist or institute can

sufficiently prepare students in the workplace. The new reality makes the link | NSF is Serious about Funding Community
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Pelleritoillustrated his point with examples of initiatives and legislation from STl Emergmg, Inno.v_atlve, e ERD

around the country that support community college and workforce training such EXamples of Biotech Training
theLf t Ay2Aa S5SLINLIYSYyG 2F /2YYdzyAade ¢ a

Biotechnology/Bioscience Training Investm®rogram (BioTIP) that provides
state-funded grants to companies for up to 50 percent of training costs for
graduate students who find pattme employment as lab technicians or engineers
in the biotechnology sectoihe BaltimoreBioscience Initiativea multi-faceted

Preparing Students for New Opportunities
In Stem Cell Technologies 6

Innovative and New Rograms in
Biotechnology and Biomanufacturing 7




program, identifies and pairs loekill workers with employment in the bioscience sectanother example is th&eorgia
Lyy2@FidA2y [ NBaOSyiaz (GKS mo O2dzyiASa aLIyyAy3d ! drbya G2 !
workforce development strategies for enhancement of life science career pathways from high schools to community colleges to
universities.
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industry. Corporate leadership must support your efforts and work with community colleges and universities to create a
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is created.

National Credentials: The Toughest Isst
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White House hopes to develop a curriculum by the National Association of Manufacturers for an advanced manufacturing skills
OSNIAFAOFIGS aedadSyot

In June at Northern Virginia Community College, President Obama announcédhéhitanufacturing InstitutéMl), the

affiliated nonprofit of the National Association of Manufacturers (NAM), is leading an effort to provide 500,000 community
college students with industriecognized credentials in the next five years to help them secure jobs in the manufgcsedtor,

which includes biomanufacturing. Pellerito commented that Obama plans to shift $2 billion in funding to develop centificatio

for a variety of jobs needed in the manufacturing sectoras pafko§ { 1 Af fa F2NJ ! YSNR Q0b&ama C dzii dzN.
FRYAYAAAGANF GA2Y G2 AYLINROS LI NIYSNEKALA o0S0G6SSy GKS YI ydzFl
RSOSt21LI¥Syid adGN}X(iS3asSaz 220 GNIAYAYy3d LINPINIYEAI YR 220 LIX
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two-year degree but would help potential employers understand what skills students have developed. The problem is that 50
states have different views of certification.
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from the public industry, and other partners, there will be a foundational national standard. | think organizationsidilkette to
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important enough to us to be involved with the White House on this. Hopefully, it is important enough to yowtdb2 i 3SR d ¢

NCBW Leads a Pilot Credentialing Program

Located at Forsyth Technical Community College (FT) in WiSstlem, NC, the National Center for the Biotechnology Workforce
(NCBW) is very involved. NCBW is one of the seven North Carolina Com@ulleige BioNetwork centers that specialize in

training for the biotechnology and life science indiessin the state. NCBVExecutiveDirector Russ H. Read explained during his
presentation in theEvolving Biotech Prograrpsinel that his center is chargedth staying abreast of national initiatives, trends,

and grant opportunities from which BioNetwork develops and implements best practices, replicable curriculums, programs and
partnerships. NCBW has tracked graduates for over six years as a way tosdefines factors in biotech training. The NCBW
website,www.biotechworkforce.orgis another resource that offers a place to advertise events and programs as well as a
detailed timeline of initiatives and succes
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The NCBW and FT won the attention of the Obama administration
gK2 @GAAAGSR GKS O2YYdzyAide O2ff
President Obama visited he was there for alltef community

colleges and all of us are so pleased President Obama is pushing
community college agenda very, very strongly. This is fantastic for gl
2F dzazé wSFR alAR®

a2z K¢

NCBW is in partnership withAM and MI as one of four pilot
programs implementing the NAMndorsed Manufacturing Skills Russ Read, executive director of NCBMpJains the
Certification System. So far, Read said, the model for bioscience
credentials is building off of those already established that are
nationally portable, third partyalidated and industry driven. The
bioscience competency model is a beginning point that illustrates educational and career pathways, entry level and occupation
specific certificates and specifies basic academic, workplace, and technical skills thatzetiog many bioscience sectors.

partnership with NAM to create national credentials for
biotechnology training.

As a NAMertified college, FT has awarded 178 national career readiness certificates and 85 certificates in metal working,
welding and manufacturing skill sets. For establishing biotechnology credentials, they hanedseanilable credential
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signal to employers that the individual has endeavored to add knowledge skills to competencies arditemely
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Paying It Forward: Biotech Graduates Get Jobs and Giaek

The Faces of Success: Our Graduates on Their Cameexderated by Elaine Johnson, PhD, director ofiik, and J&nne

Hongo, scientific manager at Genentech and biotechnology instructor at City College of San Francisco, illustrated thattthe im
of community colleges only starts when graduates get jobs. The real testament to success is their efforts to give back and
encourage others to follow in their footsteps.

A 2007 graduate of Great Bay Community College, the program &f Btailman, execine director of NBE David Haddads

now a lab assistant with Millenium Pharmaceuticals, an oncefogdyOdza SR O2Y LIl yeé o | I RRIF RQa NBAL
preparation, stocking laboratories, dealing with vendors and assisting with research projeat®ims labs. His experiences so

far have motivated him to participate in a program called DIGITS that brings industry professionals into sixth gradenddassroo
talk about STEM NA SY 1 SR OF NBSNE® | SQa (I 1Sy LX* &NlaAt/t BFEPAEINBSOQFF
adzLJLX ASa (2 o0A2G$SOK LINPINFXYa AYy al dal OKdzaSdda FyR I 3FANI 2

As a high school student at Abraham Lincoln High School in San
Francisco, Californidngie Yedenefited from a

biotechnology program started by a former research associate

at Genentech. She graduated from the University of California
Davisin2005with o6 OKSf 2 NR& WRIENBS Ay
working at the Universitpf California San Francisco Medical
Center as a clinical administrative assistant, she attended Jo
lyyS 1 2y32Qa OflaasSa +d /Ade |
Yee started work as a lab asaigt at Genentech in the

department of antibody engineering. Today, Yee regularly goes
e~ 0Ol G2 !'ONIKFEY [AyO2ty | A3IK {
&‘ share her story and to offer career counseling to the students.

‘ When Hongo brings her students from City College

Leftto Right:Elaine Johnson, Bidnk Tricia Castillo, Angie Yee, David Haddad, AZ ) . .
Ahmad, and JeAnne Hongo. Genentech, Yee gives tours and again shares her experiences.
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A senior at St. Edwards University in the forensic progiamia Castillestarted her journey irthe biotech field as a high school
drop-out determined to make a better life for herselfid her children. She earned her GED and then enrolled at Austin

I 2YYdzyAGe [/ 2t€tS3S 0!/ /0 Ay GKSANI 0A2GSOK LINPIANIY gKSNBE &t
receive full credit for all of her classes. Her response was to help for@rticulation agreement between the schools. She also
helped install a new lab at ACC and wrote the protocols for the equipment. She goes to elementary schools to talk albeut scien
and leads CSI camps.

Aziz Ahmadeceived his medical degree in 1975 from the University of Kabul in Afghanistan. He worked at Duke University
Medical Center in the Department of Clinical Pathology for over 21 years. After retiring, he decided to earn an associate of
applied science inibtechnology at Forsyth Technical Community College. He now works at FT as an adjunct professor and
researches drug delivery systems for the eye.

Tori Barron a graduate of Madison Area Technical College (MATC), works for Life Technologies in Wisddaairhas stem
technologies at MATC (read more about Tori on pé)ge

Lori Lindburg director of BayBio Institute in South San Francisco, California, closed the panel with news of a web portal, Bio
Community.org, which her institute launched to faciéaonnections between educators, students and industry. The web portal
allows teachers to develop a profile and post their needs. Companies can take advantage of the menu of opportunities to get
involved with biotechnology education and training.

Opportunities in Regenerative Medicine

Long before regenerative medicine was an industry, it was a concept that reverberated through the human consciousness from
GKS GAYS 2F DNBS|] Yedik2f23eQa t NP YSiKS detradofpdi@ldzatisioChplexs| Sy 2
Carrel, winner of the Nobel Prize in Physiolagg Medicine in 1912, and Charles Lindbergh, the pilot who made the first solo,
nonstop flight across the Atlantic in May 1927.

FomCarrel YR [ A Y R0 SNA K g machBé wag invanked an tBe-edaliition
of the regeneration of new tissue to replace damaged or diseased tissue continued to evolv
through the late 28 centurywith treatments like kidney transplants, bone marrow
transplants and skin grafts becoming common. John Ludlow, PhD, senior director process
research and assay development for Tengion in Win§alem, NC,afined regenerative
medicinein his morning talkRegenerative Medicine: Today and Tomorrasitakingt O St f &
from the body and usga biodegradable scaffold or biomaterial to make a framework and
GKSYy S KINySaa (KS o02Re&Qa AyylF4GS oAt AGER
02ReQa loAfAGASAT GGKSNB INB mannInnn AYRA
medicine therpies whether it be skin grafts, bone grafts, or, in the case of Tengion,dsladd
reASYSNI GA2yXé [dzRfE 26 &l ARO®

John Ludlow, PhD, of Tengion, takisout
Regenerative Medicine, Today and Tomorro

Tengion, a tissue engineering and regenerative medicine company that spun out of the viorkTohy Atala at Wake Forest

Institute of Regeneative Medicine, is part of an industry that has only recently stabilized. According to Ludlowgil & y Qi dzy
hnny GKFG NBISYSNI GAOS YSRAOAYS 06S80FYS | dadoadlydalt Sy
approximately50 companieE | 0Aff A2y R2tfFNBR Ay G201t NBGSydzSa FyR I ¢

As a board member of the internship program at Forsyth Technical Community College in V&aketon Ludlow has placed five

C¢ AYUGSNYya i ¢SyIAZyOlIf cdaBRNSayeriRKyitiad2dz0t SYyaAySSNAyYy3I L
KANBR FNRBY C¢ 6SNB AyadaNdHzySyidlft Ay 3ISGiAay3a (Kz2asS Lphe RdzO{ 2
you are doing educating the workforce weed to get the job done and benefit patientd.appreciate the opportunity. . . to
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thank you all for the work you do as educators training and educating workers that are so vitally important for thetfssdeof
SY3aAySSNAYy3I yR NBISYSNIrGABS YSRAOAYSdE
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wants community colleges to know that the NSF is serious about supporting STEM projects at or involving community colleges.

In fact, Carter reported, the Advanced Technical Education (ATE) program, which iﬁ
part of her division, has supported close to 1,000 projects and centers from its

inception in 1994 to 2010, which translates into $654.7 million in support for

community collegesOverall, the NSF supports community colleges in areas such a

education, human resources, math, physical sciences, geosciences, biological scie
computer and information sciences, engineering, and economic sciences.

The focus now is to advance the national goals established by President Obama t
have the highest proportion of college graduates in the world by 2010, and have
community colleges produce an adéity  f FTA GBS YAttt A2y @al
reflects statistics advanced by the American Association of Community Colleges that44bste carter, PhD, progrardirector of
percent of undergraduate students in the US are served by community colleges anfl the NSF division of undergraduate
that half of all students who receivefouryear degree attend community college in | education
the course of their undergraduate studies.

Pl
)
<

Visitwww.nsf.govand go to the Division of Undergraduate Education to take advantage of funding opportunities in programs like
STHB Talent Expansion Program (STEP). STEP increases the number of students receiving associate or baccalaureate degree:
established or emerging STEM fields. Another program is NSF Scholarships in Science, Technology, Engineering, and Mathem
(SSTEM). Institutions receive funds for scholarships for academically talented, but financially needy, students pursuétg,associ
baccalaureate, or graduate degrees.

The Noycd’rogram encourages talented mathematics, science, and engineering undergraduates to pursue teaching careers.
Transforming Undergraduate Education in STEM (TUES, formerly CCLI) stimulates, disseminates, and institutionalizes
transformative or innovative deslopments in STEM education through the production of knowledge and the improvement of
practice.

Take time to review the NSF website for more information about all of their funding opportunities.

= e TR R -3 . A
Evolving, Emerging, Innovative, and NeyExamples of Btech Training

This panel was moderated by Lisa Seidfh®) Madison Area Technical Community College and Russ H.dxXeadtivedirector

of the National Center for the Biotechnology Workfor@opics on this panel includedtS b/ . 2 Q& §NAMEAIGsed A 2 Y
Credentials orpage 2and Preparing Students for New Opportunities in Stem Cell Technologpsyeb as discussed by the

following panelists:

BioOhio- US DOL Workforce Training Program

Bill Tacon, PhD, BioOtsenior Director, Workforce & Education

Bioscience employment in Ohio has grown two percent on average each year since 2000 while total employment in all
sectors has declined. The biosciences have a strong foothold in Ohio with companies located i&872oahties
providing over 195,835 jobs and tax revenues exceeding $3 billion. Through a three year, $5 million grant from the US
Department of Labor that started in March 2010, BioOhio is building a community college bioscience infrastructure to

8" Annual Community College Program Day at®Zashington, DC, June 28011
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provide an entry level development and manufacturing workforce. The goal is to train 700 unemployed, displaced and

dzy RSNBYLX 28 SR
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of the award is allocated fowttion reimbursement and scholarships for twear degree programs and certifications.

Program partners are community colleges, Council for Adult & Experiential Learning (CAEL), ARL} | 2 X

hKA2Q

Stop Centers, Ohio Department of Development, and &egdjiindustry Advisory Boards.

Using Portfolios for Enaf-Program Assessment

Eileen Lyons, founding Biotechnology Program Coordinator and acting dean, STEM Division, St. Louis Community College

Florissant Valley

The Perkins IV TSA Requirement in Missaquires a Technical Skills Attainment (TSA). Collaborating with the Missouri

5SLI NLYSydG 27
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rigor of the program and demonstrate soft skills, omatjtten, and electronic communication, and ability to read and
follow procedures. Students must have excellent laboratory notebooks, completed presentations in biotech classes,
prepared resumes, participated in mock job interviews, and used the careempktegment erecruiting system. To
complete the portfolio TSA, students present an advanced biotechnology topic, present lab notebooks for review, and
respond to questions from three industry evaluators who score the students. In 2011, the first yeagdiatgs each

scored above 80 percent.

The New BieLink: Expanding the Impact

Elaine Johnson, Principal Investigator and Executive Directairio
BioLink is an NSF ATE National Center for Biotechnology and Life Sciences. The misgicreasstothenumber and
diversity of welltrained technicians in the workforce; meet the growingeds of industryfor appropriately trained

technicians; institutionalize community college

educational practices that make higjuality

education and training in the concepts, tools
skills, processes, regulatory structure, an
ethics of biotechnology available &3l students.

To do this Bidlink delivers direct services
including consulting, professional developmen
maintenance and replication of an equipmen
depot, instructional earinghouse, and faculty
internships. BieLink shares information and
promotes collaboration with a webased

community through the use of Web 2.0 tools
conference  presentations, and Synerg
collaborator. Finally, Bihink expands and
improves informatim for students and life

sciences companies with national surve
information, career matrix, and video caree
scenarios.

Preparing Students foNew

Opportunitiesin Stem Cell Technologies

To take advantage of the opportunities in stem cell technologies, a
foundation of regenerative medicine, booming in the Madison,
Wisconsin aredyladison Area Technical Community College (MATC
launched a Stem Cell Technologies progrisa Seidman, PhD,
instructor in the Biotechnology Laboratory Technician Program
described the program during tHevolving Biotechnology Program
which she moderaté with Russ Read of the National Center for the
Biotechnology Workforce.

A major step in forming the program was a licensing agreement
with WiCell Research Institute, a nonprofit with a mission to enhanc
and expand the study and therapeutic potettid human pluripotent
stem cells, to provide cells for free and to contribute scientific
expertise. With a recent National Science Foundation grant from
Advanced Technical Education, the program will be expanding and
receiving new space.

The progranis taught by Tori Barron, a graduate from MATC.
Participating in thd-aces of Success Parigdrron, who now works for
Life Technologiesy 2 A a4 02y aAys> SINYySR |
psychology with a minor in getics and then worked in human
resources befte becoming a stagt-home mother.In 2002, she
SYNRff SR Ayear,pdstbdca@lauredtefotechnology
certification. Seidman was her first instructor. She went on to earn .

YIAGSNRa Ay 0A2G0SOKyz2f238 4G
with a hiotech startup.
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As the bioeconomynatures, more biotechnology programs focused on industrial biotechnology and biomanufacturing are

springing up all over the nation. Moderated I8onia Wallman, PhBxecutive director of NBCthis session showcases a food

safety program in Florida; auglent run Contract Manufacturing Organization within a community college

biotechnology/biomanufacturing program in Utah that makes instructional materials for local high school biotechnology program

diverse programs to support the development of ther&structure for biotechnology/biomanufacturing am economically

depressed trcity area in upstate New Yarthe EDGE program for training biofuels technicians in partnershiptwahUniversity

of Californiacampusesn San Diegand a program to excithigh school students in biomanufacturing withive Mesa, Arizona

high schools

TheNBC has been in existence since 2003 and has led the withkbiomanufacturers to develop a global, harmonized skill

standard for biopharmaceutical manufacturifgBG publications, landson biomanufacturing laboratory manuals and an

Introduction to Biomanufacturing textbook are availablesatw.lulu.com. The NBEis working withbiomanufacturing technicians

and educators to create a certification examination for program graduﬁtlee.NBE?hands on laboratory manuaénd

Introduction to Biomanufacturingextbook written byindustryare available atvww.lulu.com.
The Institute for Food Safety Biotechnologydgram at Florida State College at Jacksonville
R. Kevin PegdPh.D.
Florida State College at Jacksonville Institute for Food Safety began in
2008 in collaboration with local industry. Jacksonville is a major $
for seafood importation. The seafood industry is ruled by numero
and conflicting regulations. With financslipport from Beaverstreet
Fisheriesand an NSFATE grant, | aSLI N GS
biotechnology program and a curriculum were developed th
emphasize working ina regulated environmentchain of custody,
sample prep,basic lab skillsmicrobial technjues spectroscopy,
HPLCand PCR Quickly expanding to other foods, the food safe
program opened a fe#or-service testing laboratory, recruited
Eurofins Scientific, a laboratory testing service and support compa
and built shared and mirrored equipmt and laboratory spaces for
students and Eurofins. Students gain opportunities to job shad
and participate ininternships immediately. In 20142011, the first
year, nine students were in the program and 19 new studé&®@gin | The Innovative and New Programs in Biotezbgy and
thisfall 2011. Plans ardr@ady underway to expand the program. Biomanufacturing Panel

STUDENTfacturED
Vivian NgaAWinward, Salt Lake City Community College, Salt Lake City, Utah
STUDENTfacturED& | O2y (i N} Ol YUl ydzFl OGdzNAy 3 O2 Y LIwofld coNtdzifial 6 & 2

manufacturing environment for students to learn, apply, and reinforce industhdS OA FTA O 02y OSLJi &
manufacturing instructional biotechnology reagenésd suppliesfor college and local high school instructors.
Students learn about compliancas they utilizecGMP (current @od Manufacturing Practiceg; quality systems;
production; packagingfinances; business development and marketing; and legal is3imesprogram was formed as

a collaborationbetween { I £ G [ 1S [/ AdG& [ 2YYdzyA ( Brogran? in fthe BBtEchnolagh 2 Y |
Department and the School of Business. The program is underway with key technical and business personnel
identified, a steeing committee created, project and quality manuals prepared, and key functions defined. The first
participants are trained and producing their first produdilorubrum salsoliDNA sequencing lst

Biotechnology and BiomanufacturinRedefining the Workorce

Peter A. Schaefer, Principal Investigator, DOL/ETA Workforce Development Grant, Hudson Valley Community College,
Troy, New York

Througha DOL/ETAyrant, Hudson Valley Community College is leading the creation and implementation of a training
programfor entry-level and advanced laboratory technicians in biotechnology and biomanufacturing. The two focus
areas are the high school studergsd the unemployedAlbany and Rensselaer counties are experiencing nine percent
unemployment and have identified a shortage of skilled technicians in the workforce. The three year, $5 million US DOL
grant gives Hudson Valley the resources to conduct specialized trainibgptechnology and biomanufacturing
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laboratory techniques and to stimulate interest in and establish a pathway for bioscience in public schools using the
community college as a resource.

Arizona High Schod@iotechnologyProgram Embracg21St Century Skills with a Historical Twist
Xan Simonson, Career and Technical Education Biotechnology Specialist, Mesa
Schools

The mission of the Arizona High Scl@diotechnology Program is to provide
students with the skills and knowdge needed to make a seamless transition into
successful post high school education or related position within the bioscience
industry. The biotechnology program is a four year study in biotechnology that is a
schootwithin-a-school format with a rigorosi college preparator{STEM) career
related curriculum. Students gain knowledge of science and the global impad
biotechnology and also wildcraft native plantsth medicinal propertiesfrom the
Arizonadesert Using the plants, the students produce products like lip balm that
then sold. (Xan distributed samples for all attendees

Educating Technicians for Biofuels Production & Analysis Xan SimonsarMesa Public Schools
Ric Matthews, dean of Math andi€ece, MiraCosta College, Oceanside, California
San Diego, California is a leader in the biofuels industry. In 2010, the San Diego Biofuels Initiative was awarded a $
million grant from the California Department of Labor to create and implement new alarand workforce training
programs for the biofuels sector. The EDGE Initiative (Educating & Developing Workers for the Green Economy) is
program that will recruit unemployed and incumbent workers in the San Diego region so that there will be a trained
workforce to fill the jobs being created by the biofuels industry. With industry input and feedback, training programs

and certificates, such abe Biomass Productioand Analysis Certificate at Mira Costa Community Call@gebeing
created toteach techniques in the productioand analysisf biofuels including ethanol from starch, cellulosic ethanol,
biodiesel from microalgae and hydrogen from bacteria

MISSIOMN VISION
3 To coordinate local and regional efforts To be the nationally recognized center of
into a national biomanufacturing education excellence that develops aworld-class
and training systemto promote, creste, sustainable biomanufacturing workforce to
- - and sustain 3 qualified workforce. improve theguality of life.
wnnwnw. biomanufacturing.org 9
Bio-Link isthe NextGeneration National Advanced Technological Education [ATE) Center of
Excellence for Biotechnology and Life Sciences. Bio-Link orginated in late 1388 with a grant fromthe
J J J Mational Science Foundation asa National ATE Center for Biotechnology. The ATE program was
created to improve and expand educational programs that prepare skilled technicians to work in the

high-tech fields that drive the U.E5. economy.
whwnw. bio-link.org

Nﬂ !'.lona.f Center for the The Mational Center for the BistechnologyWorkforce [MCBW) was created through 3 US Department
B|0tec h n OI ogy of Labor High Growth Grant Initistive in September 2002 and opersted inthis capacity until Septe mber
WOrkarce 2008, On COctober 1st, 2008 the NCBYWW became a seventh center of BioNetwork, a statewide

Biotechnology training and educational initiative through a cooperative agreement between the UE

DOL, Forsyth Technical Community College and the NC Community College’s BioMetwork
www.biotechworkforce.org
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Thank you to our break sponsor:

And to all the institutions:
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