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About This report

In early 2012, Bio-Link asked the National Science 
Foundation (NSF) for a supplement to Award 
0903317 for the purpose of convening a summit on 
the economic and educational value of embedding 
bioscience businesses within educational sites. 

The summit was held from April 18th-20th, 2012 at the 
Bio-Research & Development Growth (BRDG) Park at 
the Danforth Plant Science Center in St. Louis, MO.

This report documents the results of the summit, 
including highlights from presentations made by 
leaders from established bioscience business and 
education programs where contract work is conducted 
by educational institutions.  For the purposes of this 
report, Contract Research, Contract Manufacturing 
and Contract Testing Organizations will be referred 
to as Contract Organizations or CXOs.  Industry 
Work Experience programs will be referred to as IWE 
programs.  

Panel presentations were made on topics such as 
the challenges of starting a CXO, the advantages 
to students, businesses and communities of these 
models, and the benchmarking approaches being 
used to document their impact.  This report also 
includes information and recommendations related to 
future directions of CXOs, based on input from summit 
participants.  

Any opinions, findings, conclusions or 
recommendations expressed in this report are those 
of the author and the individuals quoted and do not 
necessarily reflect the views of the National Science 
Foundation.
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CXO models are generating a great deal of interest 
because they are an excellent way of connecting 
bioscience education with the experience of working 
on projects that support industry.

Lori Lindburg, BayBio Institute
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• Documented best practices for benchmarking the 
value of CXOs to students, colleges, businesses and 
the economic development of communities so that 
data and information can be collected to continually 
measure their value.

The first NSF ATE funded Contract Organization 
associated with a Biotechnology Program was 
InnovaBio, which started in 2004 at Salt Lake 
Community College.  Since then, InnovaBio has proved 
to be very successful and has spawned development of 
a number of new CXOs in association with community 
or technical college biotechnology programs across the 
united States. 

Recently, there has been a flurry of interest in forming 
CXOs and other business models embedded in 
biotechnology programs. Bio-Link has experienced great 
interest among community colleges in these models and 
the NSF has received new ATE project requests to start 
such businesses. The summit provided the opportunity 
to assess this interest, review the models that exist and 
think collectively about potential next steps in building 
capacity to scale these innovative programs. 

CXO models are generating a great deal of interest 
because they provide an excellent way of connecting 
bioscience education with the experience of working 
on projects that support industry. Bio-Link, in its role 
as a National ATE Center, has used its well established 
network to identify colleges interested in scaling up 
these types of organizations in a systematic way.  St. 
Louis Community College volunteered to host a summit 
where thought leaders gathered to identify the value 
of embedding bioscience businesses in biotechnology 
programs at community and technical colleges.  

This report documents the outcomes of the summit 
and makes recommendations regarding possible 
next steps in supporting or scaling these innovative 
models.  The report also provides important information 
to businesses regarding contracting opportunities 
with colleges and to local economic developers about 
the economic value of industry and community or 
technical college partnerships. In addition, this report 
is the first step in the development of Bio-Link’s vision 
of a network or consortium of Contract Organizations 
across the country.  Bio-Link has an interest in providing 
value to such a network by serving as a clearinghouse 
for best practices, marketing efforts, and contracting 
opportunities.

National Science Foundation (NSF) Division of 
undergraduate Education Lead Program Director, V. 
Celeste Carter, welcomed the summit participants with 
the following remarks as the group convened in St. Louis 
on April 19th, 2012:

“For 18 years NSF’s Advanced Technological Education 
(ATE) Centers and Projects have been creating and 
implementing industry/Workforce Investment Board/
economic development/community college partnerships 
as a model for how to deliver Science, Technology, 
Engineering and Math (STEM) education, training, and 
employment programs to community college students 
across the country.  Over this period, ATE Centers 
and Projects have produced significant outcomes for 
students, colleges and employers, as students who 
successfully completed education programs entered 
employment in a highly technical and rapidly changing 
STEM workplace.  The impact on students, businesses 
and the economic development of communities where 
these students have gone to work has been significant.  

But, to have an even greater impact, we need to 
challenge ourselves.  We need to ask and answer the 
following questions:

how easily can these innovative and successful ATE 
programs be scaled up to other colleges in other areas 
of the country? and what do people need to know as 
they try to replicate these innovative models, so they can 
be successful?

I encourage you to seek answers to these questions as 
you meet over the next two days and report back to me 
and my colleagues at NSF with your findings.  We look 
forward to the outcomes of this summit and to working 
with all of you in the ATE community to support the 
innovative education models you have developed that 
prepare students for the STEM jobs of the future.”

The Bio-Link summit on Contract Organizations: 

• Gathered information about CXOs that are located 
at or associated with community or technical college 
biotechnology programs to learn more about how they 
provide industry work experiences to students.

• Documented best practices from CXOs for the 
purpose of establishing a tool kit so that other 
educational institutions can more easily establish 
similar entities.

Executive summary
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The summit provided valuable information about the 
potential future direction of CXOs.  Summit participants 
acknowledged that CXOs give students incredible 
opportunities to learn the skills they will need in the 
workplace while providing valuable products and 
services to industry.

The following recommendations came from participants 
as they reflected on and discussed what they had 
learned at the summit:

Expand the CXO Model to include Industry Work 
Experience (IWE) programs
Summit participants agreed that there are multiple ways 
to give students authentic work experiences where 
standards of quality are essential.  The CXO model is 
certainly an effective way to achieve this goal, but so 
too is an Industry Work Experience (IWE) program that 
many colleges offer, such as an internship at a biotech 
firm. Both approaches provide an opportunity for 
students to gain real world experience, which is critical 
to their future success in the workforce. 

Both CXO and IWE models address one of the main 
challenges that many Biotechnology and STEM 
programs at community colleges face, which is finding 
enough high quality, authentic work experiences for 
students. These work experiences lead to better 
student learning outcomes and better job prospects.

As Jeanette Mowery from Madison Area Technical 
College said, “There are multiple ways of giving 
workforce experiences to students.  They are nuanced.”  

Conduct an inventory of CXO/IWE programs 
Since 2004, many new CXOs have been created 
and there is much to be learned about each of them, 
including how they operate, what their successes 
have been and what challenges they have faced 
along the way that could be useful information 
to other colleges interested in starting a CXO.  
Participants agreed that the following activities 
should occur: 

• Conduct an inventory of the CXO/IWE 
programs that exist and how they operate.

• Define both the commonalities and the 
specializations that exist across CXO/IWE 
programs so that what a network of CXOs could offer 
businesses is better understood.

recommendations

• Identify the collective equipment, resources, research 
capabilities and student, workforce and economic 
impact data represented by all CXO/IWE programs. 

Develop a CXO Network or Consortium
Summit participants agreed that there is a real 
opportunity to create a national network of CXOs that 
could accomplish a number of objectives working 
together to:

• Share best practices on a range of issues, such as 
policies on Intellectual Property (IP), student training 
approaches, marketing techniques and measuring 
student, workforce and economic impacts.

• Leverage the experience of established CXOs in the 
creation of new CXOs.

• Share business leads and contract work through a 
national clearinghouse, with Bio-Link serving as the 
central point of contact for biotech and other research 
firms who want to contract with CXOs for research, 
manufacturing, testing or other services.

• Brand the colleges as a network of CXOs with 
national capacity and employ a  coordinated 
marketing strategy.

• Formally connect Bio-Link with the National Business 
Incubators Association (NBIA) to explore mutual 
interests and partnership opportunities. Bio-Link 
could then support the consortium by providing an 
NBIA membership for all of its members.

• Coordinate and provide faculty professional 
development experiences. 

• Establish a CXO/IWE clearinghouse at Bio-Link’s 
website for information sharing and networking 
among members.

There are multiple ways of giving workforce 
experiences to students. They are nuanced.

Jeannette Mowery, Madison Area Technical College 
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Create Partnerships and Engage Education/
Community Leaders

• Talk to regional businesses and tell them “we can be 
your lab for overflow or back burner projects.”

• Educate college administrators about the value 
proposition for starting a CXO.

• Create a network of CXO administrators and industry 
champions to enable administrators and industry 
partners in a region to speak with their counterparts in 
other regions.  Once established, champions can be 
dispatched to colleges and industry to help convince 
leaders of the value of a CXO.

We need to re-write the value 
proposition of community colleges.

Tami Goetz, Science Advisor State of Utah 

I am going to go talk to our big businesses 
and tell them – “We can be your lab for 
overflow or back burner projects”.

Chuck Crabtree, Director Iowa BioDevelopment 

As Bio-Link Director Elaine Johnson said, “Bio-Link 
started with identifying expertise, that contributed to the 
creation of the curriculum clearinghouse, so creating a 
CXO clearinghouse is just a continuation of this idea.  
Leader-Links could be used as our vehicle for creating a 
CXO network and for leadership development.” 

Measure and Analyze the Student, Workforce and 
Economic Impacts of CXOs

• Develop uniform analytical models for measuring the 
student, workforce and economic impacts of these 
programs.

• Re-write the value proposition of community colleges 
to their communities and regions, based on the 
full value that CXOs produce for students and 
businesses.

recommendations, cont.
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PANEL: CONTRACT ORGANIZATIONS and 
CHALLENGES IN ESTABLISHING THEM

Two summit panels featured college representatives 
presenting their CXO or IWE models and exploring with 
participants the challenges faced in establishing them.  
Panel members described their program, how it was 
started and how it works.  During the course of these 
presentations, panel members identified a number of 
challenges they faced as they implemented their CXO 
or IWE program.  This section of the report will outline 
these challenges and focus on what panelists have 
done to address them. 

Striking a Balance
A fundamental challenge that CXOs face is how to 
strike a balance between student learning needs and 
the need to provide a quality product or service on 
schedule to the client.  

Most colleges are primarily focused on student learning 
and providing research experiences in a low risk and 
supportive environment, while simultaneously building 
their reputation as a contract lab that can do high 
quality work. One common strategy for balancing 
student learning needs and producing a high quality 
product is to take on “back burner” projects for biotech 
firms.  These projects represent less risk, compared 
to taking on high profile or high priority projects.  
These more routine or “back burner” projects allow 
CXOs to create a safe learning environment where it 
is acceptable for students to make mistakes as part 
of the learning process.  Students are encouraged to 
challenge themselves and try new things so they can 
become more qualified and experienced in preparation 
for employment at a biotech firm.

however, quality products and services still must be 
provided on schedule to the client to ensure that the 
CXO can continue to exist, thereby enabling learning 
opportunities for more students in the future.  Without 
this, the viability of the CXO business is threatened 
because clients will not return with more business 
opportunities. Most CXOs hire a Ph.D. scientist to 
manage the CXO projects and ensure quality for the 
client.

If this balance is achieved, students benefit by learning 
skills needed to secure employment.  For example, 
InnovaBio states clearly that it is “in the business of 
talent creation, not discovery.”  InnovaBio creates talent 
by giving students extraordinary learning opportunities.

Competition
Another fundamental challenge faced by CXOs is 
how to position the CXO within the marketplace of 
commercial research firms.

CXOs who attended the summit clearly stated that they 
are careful to position themselves as not competing 
directly with other commercial research firms in the 
region. Because the primary focus of CXOs is student 
work experience and talent development, which is 
not the case for similar commercial labs, avoiding 
competition can often be achieved. For example, 
InnovaBio has communicated up front to similar 
research firms that they are not trying to compete 
with them for projects. In most cases, CXO contract 
projects are carefully selected to not compete with 
work being done by commercial firms.

Intellectual Property (IP)
Another challenge is how to handle who retains the 
right to Intellectual Property (IP) – the biotech firm or 
the CXO.

In most CXOs, partner companies retain their IP which 
is their lifeblood for innovation.  In addition, when IP 
remains with the start-up, it saves the new firm tens of 
thousands of dollars in lawyer fees.  There are unique 
models for determining IP rights for the college and 
partner companies.  The Institute for Food Safety (IFS) 
at Florida State College has a unique IP arrangement 
with Eurofins, a food testing lab with whom they are 
co-located.  Their agreement with Eurofins is that each 
party retains their IP rights, however Eurofins gets first 
right of refusal on college IP.  STuDENTfacturED at 
Salt Lake Community College, a Contract Organization 
that manufactures instructional supplies for high school 
and college biotech instructors, retains the IP if a novel 
product is developed.



Bio-Link Equipment8 Bio-Link Summit Report8

Sustainability 
A challenge that CXOs must address is how to become 
sustainable.

Many CXOs at the summit said they have a 
“sustainability model” that is based in part on the 
revenue they generate from research contracts or 
from the products they manufacture and sell, such 
as instructional kits and supplies.  however, contract 
revenue does not cover all operating expenses.  In this 
business model, revenue is typically reinvested into 
the operations and growth of the CXO, which can help 
sustain the program.  Another model of sustainability 
is from the Pasadena Bioscience Collaborative which 
over the past eight years has become fully sustainable 
in large part by charging bioscience companies rent.  
With 16 tenants currently, this revenue more than 
covers the rent for the Bioscience Collaborative’s 
facilities.  

Finally, grants have helped many CXOs get started 
and provide some of the funding they need to operate. 
The NSF ATE program has provided grants to a 
number of community colleges to help them launch 
their CXO.  CXOs have also secured federal Small 
Business Innovation Research (SBIR) grants, Small 
Business Technology Transfer (SBTT) grants and 
utah Science Technology and Research (uSTAR) 
grants.  These grants support the creation of novel 
technologies that are subsequently commercialized 
through new business ventures, and have been used 
to help partner companies get the funds needed to get 
to the next level of venture capital (VC) funding.  The 
Texas Emerging Technology Fund is also interested in 
funding collaborations between community or technical 
colleges and start-up companies.

PANEL: CONTRACT ORGANIZATIONS and 
CHALLENGES IN ESTABLISHING THEM cont..

CXOs give our students incredible 
opportunities for their future.

Elaine Johnson, Bio-Link
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PANEL: ECONOMIC IMPACTS OF  
CONTRACT ORGANIZATIONS 
This panel explored the economic impacts of these 
innovative CXO models.

Industry presenters described how CXO’s have an 
economic impact because they get technology and 
investment dollars “off the sidelines” in a way that 
presents low risk and a better return on investment than 
many other options that a venture capital firm might have.  
For example, the CXO model allows a startup company 
with very few resources to gain access to state of the art 
equipment and a skilled workforce at a reduced cost. 
These startups can then leapfrog into a situation where 
jobs are created, products are created and economic 
development occurs - often happening very quickly.  So 
the model accelerates economic development at a time 
when job creation is essential to local, regional, and state 
economies. 

One panelist described a CXO model he developed 
where he plays the role of “general contractor” by 
pulling together the resources needed - both equipment 
and personnel - to conduct a contract assembly and 
distribution project.  This model places the Contract 
Manufacturing Organization in a subcontracting role, 
doing contract assembly and distribution.

Another panelist said that Bio-Bench in St. Louis serves 
as an economic development tool to grow the regional 
economy. Bio-Bench’s capability and the workforce talent 
it represents to biotech startups and other biotech firms, 
is a key argument used in attracting businesses to St. 
Louis.

Whatever the model, panelists clearly established that 
the economic impact of CXOs is significant.  however, 
more work needs to be done by CXOs to systematically 
document the hard numbers that demonstrate economic 
impact.  Below are some examples of CXO economic 
impact given by panelists:

• Safety testing done by a CXO produced a 30 to 40% 
savings to a biotech company. 

• Bio-Bench enabled a startup biotech firm, TrophoMax, 
to launch very quickly and in so doing TrophoMax 
projected the difference between year four and five of 
their venture in net present value (NPV) is a positive $4-
$6 million. 

• Three months in a CXO for a student may be 
equivalent to a ten month internship in a traditional 
setting. 

• In utah, CXO programs increase the likelihood that 
students are hired in STEM based jobs which have 
a 54% higher wage than the average wage for jobs 
in the state.  These students with higher wage jobs 
create a larger tax base for the economy.

One panelist said that a biotechnician with an AS 
degree is an example of the new definition of the 
middle-class.  he equates well trained technicians 
working in bioscience fields who can earn a good 
middle-class wage to a student graduating high school 
and getting a job manufacturing cars or other products 
40 years ago.  

This panel ended with a question from one of the 
panelists: “How do we put more money in the 
pockets of these startups and increase their 
success rates?”  This is the economic development 
question for CXOs to answer.

Measuring Economic 
Impact of CXOs

BioInnovations Gateway (BiG) metrics:

• Savings in cost of operation
• Jobs created
• Number of FDA applications approved
• Revenue
• Sales
• Venture capital funds attracted

St. Louis County Economic Council metrics:

• Total wages
• Jobs created/number employed
• Investment returns of startups
• Number of patents
• Capital attracted from non-VC resources
• Federal funding attracted
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“There is nothing in the eyes or brain of an AA degree student that prevents 
them from finding something that can be a patent. We have the potential 
for tremendous economic value in our CXO using AS degree students as the 
human capital. These students using their observation skills create the value 
added which all CXOs or  similar firms  have as their competitive advantage. 
The student who can see that something unique has happened in an experiment 
is a tremendous asset.” 

– Marc Vanact, TrophoMax

“We need to find a way to quantify the economic impact that CXOs are having 
on industry partners as a means for justifying those programs. When we have 
companies stating that working with our program has allowed them to hit 
targets that will enable them to receive millions of dollars in funding, create jobs 
and move their company forward, we need to capture that information. Those 
dollars will most likely be spent locally, the jobs will create tax revenues for local 
communities and the state, and if the company is successful, it is most likely that 
they will remain and grow in the area. The long term economic impact of our 
CXOs on our cities and states have to be recognized and quantified as part of our 
tracking system.” 

– Richard Norris, Ph.D., Director, Center for Plant & Life Sciences
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PANEL: STUDENT and WORKFORCE 
IMPACTS OF CONTRACT ORGANIZATIONS

This panel explored the student and workforce impacts 
of these innovative CXO models.

Panelists agreed on the importance of evaluating 
student learning outcomes and shared various 
approaches and tools to measure both the student 
and workforce impact of CXOs.  For example, 
InnovaBio–MD at hagerstown Community College 
has a 3 credit internship course (180 hours) in which 
students work in a lab on campus.  Students are 
evaluated in the following ways:

• Students make a formal presentation to clients about 
their research work.

• Students are told they will be evaluated on five key 
Student Learning Outcomes (SLOs) at the start of 
the internship. 

• Students record their progress on these SLOs in  
a journal. 

• Student progress is documented by site supervisor 
on a skills standards check-list.

• An Equipment Check-list is used to document that 
each student knows how to use each piece of lab 
equipment.

• A site supervisor conducts an evaluation of 
each student at the conclusion of the internship, 
measuring how they have done on the five SLOs.

Another example is InnovaBio at Salt Lake Community 
College.  Students begin their internship by completing 
a training packet to demonstrate competency, prior 
to working on contracted projects.  Students are then 
evaluated using the following tools and methods:

• Intern evaluation guidelines (soft skills and hard skills)

• Student assessments, we let students evaluate 
themselves

• Exit interview data

• Certifications data are used as a skill benchmark

• Presentation skills data - evaluated by peers

• Performance in courses 

• Poster session data (it is scored/evaluated)

In addition, panel members identified the following 
student and workforce metrics that should be 
measured by CXOs in the future:

• The number of high school students who can 
advance to an AS or college degree through the 
CXO model.

• The number of students who change from not going 
to college to getting on a trajectory to go to college 
and earn a good salary.

• The number of students who are exposed to high 
tech careers through a CXO.

• The number of students who enter CXOs and biotech 
programs, who then get a job and then have a 
large impact on their community. For example, CXO 
graduates who succeed and get a job at a biotech 
firm become role models to other students from their 
community, who then believe that they can enroll 
in a biotech program with a CXO and succeed.  
This ripple effect has great economic value to that 
community.

Finally, an industry panelist said that assessments 
of student performance should occur daily because 
employers have a bottom line and need to have 
employees who can perform at a high standard.  As 
Tim Nieman, President of ZIEN Medical Technologies 
said, “It is better for students to be pushed in a CXO 
to perform at a high standard so that when they go 
to work they are prepared to perform at that same 
standard.”

Exploring the relationship 
between workforce impact 
and economic impact

Panelists felt that it is difficult to separate the 
workforce and economic impacts of CXOs from 
each other because both are essential to creating 
jobs.  They felt that workforce development is 
economic development.  While that is true, what is 
lost in the discussion of community college impacts 
on economic development is that CXOs also 
positively impact innovation and commercialization. 
Often this is not measured.  Summit participants 
agreed that colleges need to better understand and 
communicate the full value of CXOs to workforce 
and economic development stakeholders.  This 
will require becoming more adept at measuring 
the workforce and economic value of CXOs for the 
regions where they are located. 
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The topic of Quality Assurance for CXO programs was 
explored during the summit. Craig Caldwell, Chair of 
the Biotechnology Department at Salt Lake Community 
College shared some of the following thoughts:

Contract Research Organizations (CROs) and Contract 
Manufacturing Organizations (CMOs) are a long 
standing and common business model. The concept 
of adopting these models as part of an educational 
program also has some precedent, however the use 
of this kind of learning experience is relatively new 
and brings an array of unusual factors to bear on the 
learning experience. For example, intellectual property 
(IP) concerns dominate commercial research activities 
and manufacturing operations in the sciences and are 
subject to complex regulatory guidelines.

As colleges and universities consider CROs and CMOs 
as teaching tools, there are a host of issues that must 
be considered. Some of the key questions are below:

• has appropriate entry level training been developed?

• how are students supervised?

• how many students can be accommodated safely 
and productively?

• Is specific work experience required of the 
supervisors?

• Will certain projects be off limits?

• Does the CXO have clearly articulated learning 
outcomes?

• Does the CXO have clearly articulated business 
outcomes?

• Are assessment and data collections tools used to 
measure student and employer outcomes?

• Is there a realistic plan for sustainability?

QUALITY ASSURANCE FOR  
CXO PROGRAMS

CXO RESOURCES
Much has been written recently about the skills gap 
and the shortage of skilled workers in the u.S. labor 
market. Colleges and industry need to find better 
solutions to the challenge of educating our nation’s 
technical workforce. The CXO model is one of the most 
promising approaches to this problem and it begins 
with a true collaboration between colleges and industry, 
built on mutual benefit.

There were many resources and tools shared by 
participants during the summit. Tools such as 
sample language for contract agreements, policies 
on intellectual property (IP), marketing materials, and 
student assessments just to give a few examples.  
Many summit participants suggested that it would be 
valuable for these tools to be collected in one place 
and shared more broadly to both existing and new 
CXO sites. Bio-Link, in its role as a national ATE Center, 
could produce a CXO Toolkit that would make this idea 
a reality.
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CONTRACT ORGANIZATIONS:  
COLLEGE-BASED MODELS 

STUDENTfacturED

STuDENTfacturED is a real manufacturing-based 
company run by students that manufactures 
instructional biotechnology reagents and supplies to 
sell to college and local high school instructors. The 
goal of STuDENTfacturED is to prepare students, using 
contextual and practical training, for entry- and mid- 
level jobs in the biotech manufacturing industry.

STuDENTfacturED was developed and implemented 
through a collaboration between the Biomanufacturing 
Program/Biotechnology Department and the School 
of Business at SLCC. Biomanufacturing Program staff 
and faculty provide the necessary technical expertise 
to establish a regulated manufacturing environment (i.e. 
scientific/technical methods and good manufacturing 
practices) and School of Business staff and faculty 
provide the necessary business expertise to establish 
the required business-related functions such as 
accounting, business management, legal concerns, and 
marketing/market research.  

STuDENTfacturED provides a mentored and supportive 
yet real-world working and learning manufacturing 
environment in which students can practice concepts 
and skills acquired through accompanying coursework.  
Such a training strategy is especially important to the 
successful and effective learning of quality systems 
and FDA regulations as they relate to the biotech 
manufacturing industry. While internships could provide 
this same learning opportunity, they are not readily 
available because of the highly regulated nature of the 
biotech manufacturing work environment.  

Organization STUDENTfacturED

Location Salt Lake Community College 
(West Jordan, Utah)

Director Vivian Ngan-Winward, Ph.D.

Years in Operation 1

Number of Staff 5

Student Workers  
per Year

13

Student Pay N/A

Annual Revenue Pending

Supported by Grants Yes (NSF ATE)

Type of Work Done
Manufacturing, Assembly, 
Testing

The CXO and Industry Work Experience (IWE) models profiled in this section are from those colleges 
who were able to attend the summit.  There are other CXO and IWE programs across the country 
that are not included in this report, but who have much to offer their students, local employers and 
communities.  In addition, Bio-Link has an interest in including these community colleges in any next 
steps related to the important work of preparing the STEM workforce of the future.
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CXO COLLEGE-BASED MODELS

Indian Hills Community College 
(IHCC) Technical Assistance Program

The IhCC Technical Assistance Program is Iowa 
BioDevelopment’s (IBD) capstone program. The 
objective of the program is to utilize the facility, 
equipment, and students at the Iowa Bioprocess 
Training Center (IBTC) to provide technical assistance to 
small companies that have an idea, but limited capital 
for research and product development. 

As a result of the Technical Assistance Program, 
companies are able to generate the data necessary to 
secure crucial venture capital to further develop their 
product. The assistance they received from IBD was at 
a fraction of the cost of a contract laboratory.   Indian 
hills students are afforded the opportunity to participate 
in a real world research project, the results of which 
are used by companies to make significant business 
decisions. One recent success story is a small company 
was able to turn a waste stream into a profit center, thus 
helping to ensure its own viability and success.

Organization IHCC Technical 
Assistance Program

Location
Indian Hills Community 
College (Eddyville, Iowa)

Director Chuck Crabtree

Years in Operation 7

Number of Staff 2

Student Workers  
per Year

10

Student Pay Depends

Annual Revenue N/A

Supported by Grants Yes 

Type of Work Done
Low and High Priority 
Research
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CXO COLLEGE-BASED MODELS

InnovaBio

InnovaBio was the first Advanced Technological 
Education (ATE) funded Contract Research Organization 
(CRO) associated with a Biotechnology Program. 
It was started in 2004 at Salt Lake Community 
College. The Program is a unique career and technical 
education program in utah aimed at training high 
school and college students for entry-level positions 
in the biotechnology industry. It prepares students 
for immediate hands-on work in critical, high-impact 
industries in a way no other training program does. 

InnovaBio’s program has developed innovative 
partnership with start-up biotech companies that 
contribute to the students learning by providing services 
such as instruction, guest lectures, and internship 
opportunities. InnovaBio provides students with an 
instrumentation lab, two fully equipped wet labs, a cell 
culture room and a prep-room. InnovaBio’s recipe for 
success is a true balance between educating students 
and meeting the needs of biotech firms as clients/
customers. Students have the experience of doing real 
science, in a real lab, being supervised by real scientists.

Organization InnovaBio

Location
Salt Lake Community College 
(West Jordan, Utah)

Director Adam Blaszczak, Ph.D.

Years in Operation 7

Number of Staff 3

Student Workers  
per Year

100

Student Pay N/A

Annual Revenue $60,000

Supported by Grants Yes (NSF ATE)

Type of Work Done
Low/Moderate Priority 
Research and Testing
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CXO COLLEGE-BASED MODELS

InnovaBio-MD

InnovaBio-MD is the first partner community college 
to replicate Salt Lake Community College’s InnovaBio 
Program. InnovaBio-MD is an innovative partnership 
of corporations and educators working to support 
Maryland’s biotechnology industry. The program 
provides a low risk environment for companies seeking 
to develop a product or explore new ideas using a state 
of the art biotechnology lab, a qualified scientist and 
student interns. The challenging research completed by 
interns creates a valuable talent pool for biotechnology 
companies, which contributes to the economic and 
workforce development for the State of Maryland.

The overall goal of the contract research organization 
is to create flexible industry-based research internship 
opportunities for both college and high school students.  
InnovaBio-MD accepts contract projects from regional 
biotechnology agencies and then interns provide quality 
research services in a directed and timely fashion.  The 
research projects are performed on-campus at the 
hagerstown Community College’s InnovaBio-
MD facility and supervised by the InnovaBio-
MD scientific staff. Students receive credible 
research experience and internship credit, as 
well as effective communication, problem solving 
and leadership skills.

Organization InnovaBio-MD 

Location
Hagerstown Community 
College (Hagerstown, MD)

Director Alicia Manfre, Ph.D.

Years in Operation 4

Number of Staff 2

Student Workers  
per Year

15

Student Pay N/A

Annual Revenue N/A

Supported by Grants
Yes (NSF ATE, US Army, US 
Department of Education)

Type of Work Done
Low/Moderate Priority 
Research
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CONTRACT ORGANIZATION:  
CO-LOCATION MODEL

Institute for Food Safety  
(Florida State College)

Florida State College received a grant from the National 
Science Foundation to create the Institute for Food 
Safety (IFS), a state-of-the art “co-laboratory” shared 
by Florida State College and Eurofins, an international 
fee-for-service food testing laboratory. The two labs, 
academic and commercial, are side-by-side with 
common spaces and equipment. The college has 
also partnered with Beaver Street Fisheries, a food 
processing facility, who along with Eurofins provides 
students with experience and training as technicians 
with a specialization in food safety. There is a growing 
need for students trained in the biotechnology field of 
food safety.

Since the IFS was launched, two years ago, the 
biotechnology program has tripled in enrollment and 
four students from the first cohort of seven, have 
become employed by the third party operator (TPO). 
An MOu between the college and the TPO on revenue 
sharing has been established to provide long-
term program funding. This novel partnership, 
with support from the business community and 
government, will address the issues and reap 
the benefits of a changing and growing food 
safety industry.

Organization Institute for Food Safety

Location
Co-located at Eurofins 
(Jacksonville, Florida)

Director Kathryn Birmingham, Ph.D.

Years in Operation 2

Number of Staff 2

Student Workers 
per year 

4

Student Pay Up to $15.00 per hour

Annual Revenue N/A

Supported by Grants Yes (NSF ATE)

Type of Work Done Testing
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CONTRACT ORGANIZATIONS:  
INCUBATOR MODELS

BioInnovations Gateway (BiG)

BioInnovations Gateway (BiG) is an academic training 
ground for students that incorporates an incubator for 
early-stage life science companies and the training for 
the next generation of life science professionals. BiG 
provides emerging life science companies access to 
sophisticated laboratories, facilities, instrumentation 
and office space that they need to get their business 
off the ground. BiG also provides students with real-life, 
hands on experience using complicated equipment 
and facilities so they are prepared for the biotechnology 
workforce. Both start-up firms and students benefit from 
these valuable resources.

BiG’s high tech facility exposes students to a wet 
lab, rapid prototyping lab and clean room and fosters 
creative thinking in a product-driven environment.  
Because BiG has co-located a business incubator for 
start-up life science companies in its facilities, students 
get experience with testing, assembly, and the design 
and prototyping of medical devices. Companies 
occupy space at a subsidized rate in exchange 
for a commitment to the educational mission of 
BioInnovations Gateway.

The entrepreneurs themselves are also students. In 
addition to the facilities and trained student interns, 
BiG provides companies with valuable resources such 
as business consulting, a network of professional 
service providers, executive training, and a network of 
capital investors essential for the success of startup 
companies.

Organization BioInnovations 
Gateway (BiG)

Location South Salt Lake, UT

Director Suzanne Winters, Ph.D.

Years in Operation 3

Number of Staff 4

Student Workers 
per year 

150

Student Pay $10-$15 per hour

Annual Revenue $400,000

Supported by Grants Yes (DOL, USTAR)

Type of Work Done
Testing, Assembly, Design and 
Prototyping of Medical Devices

BiG is invaluable and will help utah 
develop the next generation of innovators.

Dr. Tami Goetz, Utah State Science Advisor
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CXO INCUBATOR MODELS

Bio-Bench

The Bio-Bench Contract Research Organization was 
developed by St. Louis Community College to enhance 
the current biotechnology program and opportunities 
for its students through industry collaboration. 
This innovative partnership allows educators and 
corporations to work together to support the local 
biotechnology industry by training highly skilled 
biotechnicians. 

Bio-Bench accepts contract research projects from area 
life science companies which are completed by student 
interns under the supervision of a Senior Research 
Scientist. Students attain industry experience working 
on meaningful and challenging research projects while 
gaining essential laboratory and critical thinking skills 
necessary to maintain a competitive edge in the rapidly 
growing life science industry. 

Bio-Bench is located in the Bio-Research and 
Development Growth (BRDG) Park, a business 
incubator on the campus of the nationally renowned 
Donald Danforth Plant Science Center. Bio-Bench offers 
laboratory space and resources to early stage startup 
companies and plays a key role in the growth and 
development of their research. The invaluable research 
experience gained by students through industry 
collaborations creates a skilled workforce that benefits 
the regional life science industry. 

 

Organization Bio-Bench

Location BRDG Park, St. Louis, MO

Director Elizabeth Boedeker

Years in Operation 2.5

Number of Staff 2

Student Workers  
per Year

15-25

Student Pay $15 per hour

Annual Revenue $15,000

Supported by Grants Yes (NSF ATE)

Type of Work Done Higher priority research 
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CXO INCUBATOR MODELS

Pasadena Bioscience Collaborative

The Pasadena Bioscience Collaborative (PBC) provides 
life science entrepreneurs (currently 16 companies) 
a 10,000 square foot shared-use wetlab facility at a 
reasonable rate with the following benefits:

• 100% ownership of your intellectual property

• Access to discounted supplies and services

• Membership in Southern California Biomedical 
Council

• high speed internet and basic office equipment

• Access to scientific, technical, legal, financial and 
business advisors

• Introductions to local associations and investors

• Access to training resources and lab technicians/
interns

• Collaboration with other PBC tenant companies

The PBC provides trained student interns from the 
Biotechnology program at Pasadena City College as 
well as from California State university, Los Angeles and 
California State Polytechnic university, Pomona. The 
PBC also offers specialized education 
and training for the biotechnology 
workforce and to date, ten student 
interns have been hired by biotech 
firms. PBC also provides tenants with 
access to experts in business fields 
such as intellectual property, law and 
financial planning. 

Organization Pasadena Bioscience 
Collaborative

Location Pasadena, CA

Director Bruce Blomstrom

Years in Operation 9

Number of Staff 2

Student Workers  
per Year

10-150

Student Pay $11-16 per hour

Annual Revenue $300,000

Supported by Grants
Yes (CA Community Colleges 
Chancellor’s Office)

Type of Work Done Research and Manufacturing
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Madison Area Technical College (MATC)

MATC has had a Biotechnology Occupational Work 
Experience program for over 20 years. All students in 
Wisconsin technical college applied associate degree 
programs are required to complete a work experience, 
therefore the program is “institutionalized” and sustainable. 
The occupational work experience consists of a total of 
192 hours of work experience at the sponsoring laboratory.

Students are placed in a variety of laboratories in the 
public and the private sector. Many companies develop 
and manufacture reagents and kits, while others develop 
diagnostic kits. Students who are interested in research 
may obtain internships in university or government 
research labs. Public sector laboratories include the 
National Wildlife Laboratory, the uSDA Forest Products 
Lab and the Dairy Forage Laboratory. 

Students receive the benefit of work experience in a 
company or laboratory. Therefore, they have a job and 
an affiliation to list under the Work Experience section of 
their resume, getting around the employment dilemma 
of not being able to get a job because you have no work 
experience. 

INDUSTRY WORK EXPERIENCE MODELS

Organization
MATC Biotechnology 
Occupational Work 
Experience

Location MATC (Madison, WI)

Director Jeanette Mowery, Ph.D.

Years in Operation 24

Number of Staff 4

Student Workers  
per Year

15

Student Pay $10-14 per hour

Annual Revenue N/A

Supported by Grants No

Type of Work Done
Research, Manufacturing, 
Testing
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INDUSTRY WORK EXPERIENCE MODELS

Austin Community College

Since 1999, Austin Community College’s (ACC) 
Biotechnology program has been providing students 
with internships at the college’s lab facilities. 

Originally it began as an internal internship in the 
preparation room, with a company scientist, who 
needed student interns and the use of ACC’s equipment 
or space, teaching the internship course.  The company 
supplied the expensive reagents and ACC provided the 
lab facilities and equipment. The focus has always been 
on student education and hands-on experience.

ACC now has added a new lab space because the 
number of companies who want to use the lab facilities, 
equipment and interns has grown. ACC’s internship 
program was developed for the following reasons:

• There were not enough external internships for 
students at companies.

• The number of biotechnology start-up companies 
in the area was growing and they needed ACC’s lab 
facilities, equipment and student intern.

• Partnerships with university of Texas 
professors in several departments have 
been developed because professors 
need student interns, have their graduate 
students supervise students, or have 
student interns work in their labs. 

• Companies help with the purchase of 
expensive supplies, have their scientists/
researchers teach in the program; 
and keep faculty updated on current 
equipment and techniques. 

• Many of the students are hired by these 
companies. 

Organization
Austin Community 
College (ACC) 
Biotechnology Program

Location
Austin Community College 
(Austin, TX)

Director Linnea Fletcher, Ph.D.

Years in Operation 12

Number of Staff 6

Student Workers 
per year 

12

Student Pay $12-20 per hour

Annual Revenue N/A

Supported by Grants No

Type of Work Done Research
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INDUSTRY WORK EXPERIENCE MODELS

City College of San Francisco

City College of San Francisco’s (CCSF) Bridge to 
Biotechnology Internship and Job Preparation (BIJP) 
program was developed to provide training for entry-
level biotech positions for adults who are unemployed 
or transitioning to a new career. The BIJP includes two 
lab classes: one basic skills internship preparation class, 
and one career exploration/networking class. Students 
who complete the Bridge to Biotechnology program and 
the two BIJP classes the first semester continue on to 
complete a part-time, semester-long internship in the 
Biotech field (mostly Research and Development), for a 
total of 180 hours and for which they receive 3 units of 
college credit. 

During the internship, students are required to complete 
an Internship Support Class where they continue 
their career exploration, present their work to Bridge 
students and to each other, prepare a scientific poster, 
and continue building their network. At the end of the 
semester, students present their posters in front of 
panels of industry professionals at a Networking Event.

Students who complete the Bridge to 
Biotechnology program, the full BIJP 
program and two short classes on Good 
Manufacturing Practices (GMP) and Good 
Laboratory Practices (GLP) compliance 
receive a Biotechnology Laboratory 
Assistant Certificate. About 45% of  interns 
have been hired in entry-level positions out 
of the program. The majority of students 
continue their education and enroll in 
certificate programs.

Organization
Bridge to Biotechnology 
Internship and Job 
Preparation Program

Location
City College of San Francisco 
(San Francisco, CA)

Director Edith Kaeuper, Ph.D.

Years in Operation 5

Number of Staff 1

Student Workers  
per Year

20-30

Student Pay N/A

Annual Revenue N/A

Supported by Grants
Yes (Bay Area Workforce 
Funding Collaborative)

Type of Work Done Research
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About Bio-Link

Bio-Link’s mission is to strengthen and expand 
biotechnology technician education at community 
and technical colleges throughout the nation. Bio-Link 
seeks to increase the number and diversity of well-
trained technicians in the workforce, meet the needs 
of industry for appropriately trained technicians, and 
help community colleges develop effective educational 
practices. Bio-Link seeks to achieve four broad goals in 
pursuit of this mission: 1) Provide support for students 
and technicians, 2) Improve instruction and learning, 
3) Share information and resources, and 4) Foster 
collaborations and partnerships.

Bio-Link has played a critical role in supporting 
biotechnology programs and enrollment growth at the 
nation’s community and technical colleges and has 
made essential contributions to ensuring that some 
100 biotechnology programs at these colleges deliver 
high-quality education and training. The Center serves 
as a resource for colleges seeking to develop new 
biotechnology programs and has worked with existing 
programs to help them bolster their courses, strengthen 
student recruitment and retention, and facilitate student 
career development. Bio-Link pursues five broad types 
of mutually reinforcing activities in order to produce 
these results:

1. Building national collaborative networks of 
educators, industry, and community members. 
The Center has been instrumental in the development 
of nation-wide connections among biotechnology 
educators and in helping educators make essential 
links to the biotechnology industry. These national 
collaborative networks have become a productive 
means for encouraging and facilitating biotechnology 
program growth across the country. Once these links 
are forged, curriculum and instructional approaches 
are shared, strategies to improve and expand 
biotechnology programs exchanged, and programs 
may begin to work together to raise funds and develop 
connections to industry. 

2. Supporting community college and high school 
instruction. Bio-Link directly supports instruction by 
providing professional development through annual 
Summer Fellows Forums. The five-day program 
provides community college and high school educators 
from across the country with a series of substantive 
workshops and presentations aimed at enhancing 
their knowledge and strengthening their teaching 
of life science concepts. More than 500 instructors 
and administrators have attended these workshops. 
Together with other professional development 
workshops, the Forum has made a substantial impact 
on the quality of biotechnology instruction across the 
country, as instructors who have participated in the 
Forum over the years currently teach more than 40,000 
students per year. 

Another way in which Bio-Link directly supports 
instruction is through the Clearinghouse of Curriculum 
and Instructional Resources for Biotechnology 
Technician Education. The Clearinghouse provides not-
previously published college and high school curriculum 
and instructional materials, developed by faculty and 
curriculum development specialists from across the 
country, and makes these materials available to qualified 
professionals at no cost. The Clearinghouse currently 
has over 2,400 registered subscribers. 

3. Involving industry in biotechnology education. 
By involving industry in community and technical college 
biotechnology programs, Bio-Link is able to: secure 
internships for students and faculty; provide information 
to industry about the merits of community/technical 
college biotechnology programs and graduates; secure 
industry help with recruiting and motivating students 
to pursue careers in biotechnology; identify future 
workforce needs and the technical skills that workers 
should bring to the job market; involve industry in 
college efforts to improve instruction and learning; and 
obtain direct support from industry for specific Bio-Link 
initiatives. The Center works with local, regional and 
national industry organizations and provides models 
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of biotechnology program-industry collaboration in its 
newsletter, at site visits to community colleges, and 
at meetings and presentations around the country. 
Bio-Link’s programs also actively cultivate industry 
connections and participation in local programs. 

4. Disseminating information. Encouraging and 
facilitating biotechnology programs to learn from one 
another is a central component of Bio-Link’s mission. 
Bio-Link disseminates information mainly through its 
website (www.bio-link.org), its bi-annual newsletter, 
and presentations at conferences and meetings. The 
website maintains a host of features for students, 
faculty and industry, including a listing of employment 
opportunities by state, links to student internship and 

faculty professional development 
opportunities, an online discussion 
group, resume postings, and links 
to the Bio-Link newsletters, among 
other features. The website is 
currently being enhanced to include 
more in-depth career knowledge 
for students, social networking and 
information-sharing opportunities, 
and additional resources for life 
science teachers.

5. Institutionalizing 
biotechnology programs at 
schools and colleges. Bio-
Link works to institutionalize 
biotechnology programs by 
providing direct consulting 
assistance to programs and 
community colleges across 
the nation. Advice covers a 
wide range of issues, including 

professional development, instructor evaluation, 
student assessment, curriculum development, 
recommendations for instructional materials, student 
recruitment, internship programs, assistance with grant 
proposals, and community college articulation with high 
schools or four-year institutions. It has also addressed 
broader issues, such as how to plan and implement a 
new biotechnology education program. Since Bio-Link’s 
inception, the National and Regional Centers have 
provided this kind of direct assistance to well over 100 
biotechnology programs and educational institutions. 
In providing this advice, Bio-Link has particularly 
emphasized ways for programs to recruit and assist 
underrepresented students.
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glossary
ATE Advanced Technological Education Program. National Science 

Foundation program focused on supporting and advancing community 
and technical colleges Advanced Technological Education programs.

Back Burner 
Research

Low priority research project 

CMO Contract Manufacturing Organization

CRO Contract Research Organization

CTO Contract Testing Organization

DOL united States Department of Labor

GMP Good Manufacturing Practices  

GLP Good Laboratory Practices

IWE Industry Work Experience program

Leader-Links Bio-Link’s formal structure of committed regional leaders, linked 
together in a national network who regularly exchange information and 
ideas through the Bio-Link National Center.

MOu Memorandum of understanding

NPV Net Present Value.  The difference between the present value of cash 
inflows and the present value of cash outflows.  NPV is used in capital 
budgeting to analyze the profitability of an investment or project.   

NSF National Science Foundation

SBIR Small Business Innovation Research federal grant  

SBTT Small Business Technology Transfer federal grant

SLO Student Learning Outcomes

TETF Texas Emerging Technology Fund

uSTAR utah Science Technology and Research grant

Bio-Link started with identifying expertise, that 
contributed to the creation of the curriculum 
clearinghouse, so creating a CXO clearinghouse is 
just a continuation of this idea.  Leader-Links could 
be used as our vehicle for creating a CXO network 
and for leadership development.

Elaine Johnson, Director, Bio-Link
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CONFERENCE PARTICIPANTS
Ashok Agrawal, VP Academic Affairs, St. 
Louis Community College-FV, St. Louis, MO 

Kathryn Birmingham, Ph.D., Dean 
Liberal Arts and Sciences, Florida State 
College at Jacksonville, Jacksonville, FL 

Jennifer Blancas, Student Worker, Bio-
Link National Center, San Francisco, CA 

Adam Blaszczak, Ph.D., Director, 
InnovaBio, Draper, uT 

Elizabeth (Betsy) Boedeker, Senior 
Research Scientist/Coordinator CRO, St. 
Louis Community College, BRDG Park, St. 
Louis, MO 

Craig Caldwell, Ph.D., Biotechnology 
Department Chair, Salt Lake Community 
College, Salt Lake City, uT 

John Carrese, Project Coordinator, Bio-
Link/ City College of San Francisco, San 
Francisco, CA 

V. Celeste Carter, Ph.D., ATE Program 
Director, Division of undergraduate 
Education, National Science Foundation, 
Washington, D.C.

Abhishek Chandiramani, Graduate 
Student, Keck Graduate Institute of Applied 
Life Sciences, Claremont, CA 

Laurence Clement, Ph.D., Faculty, 
Project Manager, City College of San 
Francisco,/Bio-Link, San Francisco, CA 

Chuck Crabtree, Director Iowa 
BioDevelopment, Iowa Bioprocess Training 
Center, Eddyville, IA 

Linnea Fletcher, Ph.D., Department 
Chair, Austin Community College, Austin, TX

Jeff Forrest, Business Department Chair, 
St. Louis Community College, St. Louis, MO 

Tamara Goetz, Ph.D., State Science 
Advisor, utah Governor’s Office of Economic 
Development, Salt Lake City, uT

Keqin Gregg, Ph.D., Adjunct Professor, 
Austin Community College, Austin, TX 

Rafael Hernandez, Biotechnology 
Program Coordinator, St. Louis Community 
College, BRDG Park, St. Louis, MO 

Jennifer Hill, Business Specialist , St. 
Louis Community College, BRDG Park, St. 
Louis, MO 

Lisa Huffman, Grant Project Manager, 
Bio-Link/City College of San Francisco, San 
Francisco, CA 

Elaine Johnson, Ph.D., Bio-Link Director, 
Bio-Link/ City College of San Francisco, San 
Francisco, CA 

Hank Johnson, Owner, Chaumette 
Vineyards, Ste. Genevieve, MO 

Wendie Johnston, Ph.D., Director, Los 
Angeles/Orange County Biotech Center, 
Pasadena City College, Pasadena, CA 

Daniel Kainer, Ph.D., Director, 
Biotechnology Program, Lone Star College, 
Conroe, TX 

James Lewis, Ph.D., Project Director, 
City College of San Francisco, San 
Francisco, CA 

Lori Lindburg, Executive Director, BayBio 
Institute, South San Francisco, CA 

Eilene Lyons, Dean of STEM Division, St. 
Louis Community College – FV, St. Louis, 
MO 

Alicia Manfre, Ph.D., Biotechnology 
Program Coordinator, hagerstown 
Community College, hagerstown, MD 

Candiya Mann, Senior Research 
Manager, Washington State university, 
Pullman, WA

Pamela McIntyre, President, St. Louis 
Community College – Wildwood, Wildwood, 
MO 

Jeanette Mowery, Ph.D., Instructor, 
Madison Area Technical College, Madison, 
WI 

Vivian Ngan-Winward, Ph.D., Director, 
Biomanufacturing Program, Salt Lake 
Community College, West Jordan, uT 

Tim Nieman, President, ZIEN Medical 
Technologies, North Salt Lake, uT 

Elizabeth Noonan, Vice President 
Bioscience & Technology, St. Louis County 
Economic Council, St. Louis, MO 

Richard Norris, Ph.D., Director, Center 
for Plant & Life Sciences, St. Louis 
Community College, BRDG Park, St. Louis, 
MO 

R. Kevin Pegg, Ph.D., Lead Faculty for 
Biotechnology, Florida State College at 
Jacksonville, Jacksonville, FL 

Marcia Pfeiffer, Ph.D., President, St. 
Louis Community College- FV, St. Louis, MO 

Sandra Porter, Ph.D., Co-PI, Bio-Link, 
Seattle, WA 

Derek Rapp, Mergers and Acquisitions 
& New Growth Platform Lead, Monsanto 
Company, St. Louis, MO 

Ian Rappold, Researcher, Electrochaea, 
St. Louis, MO

Lisa Seidman, Ph.D., Program Director, 
Madison Area Technical College, Madison, 
WI 

Kasey Sindel, Ed.D., Educational 
Specialist, St. Louis Community College, 
BRDG Park, St. Louis, MO 

Edgar Troudt, Science and Technology 
Officer, CuNy Institute for Virtual Enterprise, 
Brooklyn, Ny

Thomas Tubon, Ph.D. Instructor, 
Madison Area Technical College, Madison, 
WI 

Marc Vanacht, VP for Business 
Development and Strategy, TrophoMax, 
Burlington, MA

Peggie Weeks, NSF Grant Evaluator, 
Lamoka Educational Consulting, Fernandina 
Beach, FL 

Suzanne Winters, Ph.D., Director, 
BioInnovations Gateway, South Salt Lake, 
uT
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