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Bio-Link had its first spin-off ATE Center 
when the AC2 Bio-Link Regional Center 
was funded by the National Science 
Foundation in Fall 2015.  The AC2 
Bio-Link Center will work to further 
Bio-Link’s mission in the following ways: 
investigating the use of undergraduate 
research for recruiting students, testing 
the benefits of entry-level certificates, 
developing articulation agreements 
between colleges and Universities, 
characterizing the process of starting 
new incubators and college-led 
operations for student internships, and 
creating networks for mentoring college 
and high school instructors.

The Center survived its 
first National Center 
Visitor Committee 
Meeting on April 
8th. According to the 
participants it went 
well. Three of the 
Co-PIs presented on 
their projects. Co-PI 
Bridgette Kirkpatrick and Carole Twichell 
talked about the ground-breaking 
articulation agreements they are 
developing with Texas A&M Texarkana 
for all the Biotechnology Programs 
in Texas. Texas A&M Texarkana will 
be starting a 4-year Biotechnology 
Program Fall 2016 and is planning to 
duplicate several of the courses offered 
in 2-year programs, which will allow core 
Biotechnology courses to transfer for 

AC2 Bio-Link Regional Center Update
credit.  In addition, this partnership will 
allow for reverse articulation of some of 
its upper division courses so that making 
it possible for 2-year Biotechnology 
students will be able to receive credit 
for courses at the 2-year school while 
working on their 4-year degree. What an 
amazing opportunity for students! 

Co-PI Deborah Sullivan-Davis talked 
about the many activities occurring at 
Bluegrass Community and Technical 
College including the construction of 
a new Science Building (which will 
also house a 2,000 sq. feet wet-lab 
incubator), slated to open in 2018.  
Tyler Drake described the Austin 

Community College wet-lab incubator 
(8,000 sq. feet) which will open Spring 
2017. Several future meetings were 
announced; the Discovery Research 
Conference at Del Mar College April 
28th through the 30th, two Stem Cell 
Academies (one at Austin Community 
College July 11th to 15th and then at 
Bluegrass Community and Technical 
College July 18th to the 21st) and a 
one day CSO caucus in Kentucky on 
July 22nd.  AC2 Bio-Link and Bio-Link 
will collaborate to produce an updated 
report on the progress of community 
college CSOs since the Bio-Link Summit 
in 2005, is planned for later this year.

- Linnea Fletcher
Austin Community Collegewww.bio-link.org

2015 ATE Principal 
Investigators Conference
Preparing the Technical Workforce through 
Innovation, Creativity & Practice
Another great turnout as Bio-Linkers and 
many conference attendees visited the 
popular Bio-Link Next Generation National 
ATE Center for Biotechnology and Life 
Sciences Exhibit during the Showcase 
Session in October 2015 at the annual ATE/
PI Conference held in Washington, DC.
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As always, it is a great 
pleasure to update you 
with the latest Bio-Link 
activities and plans.  The 
Bio-Link National Advanced 
Technological Education 
Center began in 1998 and 
is funded (with a no-cost 
extension) until August 
31, 2018 – which is truly 

amazing.  During this time, Bio-Link has evolved, expanded, 
and grown.  Last fall, the National Science Foundation (NSF) 
awarded Austin Community College $2.9 million to establish 
a Bio-Link Regional Center for biotechnology technicians with 
Dr. Linnea Fletcher as the PI and partners throughout Texas 
and Kentucky. Congratulations on this major achievement 
that provides a model for the sustainability of Bio-Link. 

This year began with an awesome international connection 
with the invitation and delegation of community college 
biotechnology educations presentations at the 103rd Indian 
Science Congress in Mysore.  In February, a Community 
College Forum took place at the AAAS Annual Meeting in 
Washington, DC.  Our former NSF Program Officer, Duncan 
McBride, and now National Visiting Committee Member was 
inducted as a AAAS Fellow this year.

Bio-Link has become very supportive of local meetings 
suggesting speakers for the Worthington Life Science 
Conference in Minnesota, the Biotech Extravaganza in Tulsa, 
OK, and the Faculty Retreat for Biotechnology in San Diego, 
CA.  This speaker trend demonstrates the impact of Bio-Link. 
In addition, I serve as a mentor for Mentor-Connect that 
works with new to ATE small grants and Bart Gledhill is a 
mentor for MentorLinks that is managed by AACC.  

Our Bio-Link presence is felt on numerous National 
Advisory Committees.  It is time for all of us to examine 
our commitment to Bio-Link and to strategize how we will 
become sustaining in the future.  All ideas are welcome. 
Please visit the new and expanded website.  We want to 
acknowledge and thank Sandra Porter for her leadership 
and excellence on this enormous and evolving project.  Our 
gratitude is also shared with our Evaluator, Candiya Mann, 
who operates behind the scenes and provides us with the 
data that is critical for our accountability.

We are looking forward to seeing many of you at the 
Community College Program at BIO on June 6 in San 
Francisco, then directly following at our annual Summer 
Fellows Forum, and at HITEC in Pittsburgh in July.  I hope 
that you are preparing ATE grant proposals for submission in 
October.  If you need me to review them or write letters of 
commitment, please contact me soon.

The utilization of single use technologies for some or all of 
the processes in biotechnology have become common.  
(These systems have become the industry standard, 
at least that’s what you hear when you speak with the 
vendors who sell them.)  This approach replaces reusable 
stainless steel equipment with disposable, typically plastic, 
components. Engineers can substitute disposable plastic 
components for permanent steel equipment at any point in 
the biomanufacturing process, although the technology to 
do this in the upstream process is much more mature than its 
development in downstream technologies. Many companies 
use a hybrid approach, with some parts of 
their process using single use technologies 
and with other sections using traditional 
reusable permanently plumbed systems.  But, 
in a true single use process, every component 
that touches the product for the entire 
manufacturing flow path has been designed 
for one-time use.  According to BioPharm 
International’s 2015 Manufacturing Trends 
Survey1, 71.4% of the companies currently 
use hybrid manufacturing systems and 12.7% 
of the companies use disposable systems at 
every stage of their production process.  

Single use technology has especially 
penetrated the market for cell culture 
production equipment. The use of plastic 

The Use of Single-Use (Disposable) Technologies in Biomanufacturing

From the Director   Dr. Elaine Johnson

bioreactors for mammalian cell culture started with wave-type 
bioreactors, a giant sterile plastic bag that uses a rocker table 
to cause the media to slosh back and forth in a way that keeps 
the cells suspended, aerates the solution, and minimizes 
the shear force placed upon the cell-wall-less cells. It has 
expanded to have polycarbonate vessels replace the glass 
or plastic vessels and these can be configured with impellers 
for microbial or mammalian cell culture. Other approaches 
use plastic linings that fit inside a stainless steel support. 
These pre-sterilized containers come from the vendor with 
sterile air filters and have ports for pH and dO2 probes or 

Advantages Disadvantages

Reduced capital costs - reduced dependence on 
stainless steel equipment

Increased consumables costs

Reduced costs for clean water and clean steam – 
this includes reduced energy costs for generation

Scale limitations (2000 liters maximum)

Reduced use of cleaning chemicals 

The outside vendor covers cleaning and 
sterilization validation

Increased dependence on an outside vendor 
creates a concern over supply chain

Reduced concern over cross contamination with 
other products and decreased risk of microbial 
contamination

Concern over leachables and extractables – 
chemicals that come from the plastic

Quicker turn-around between campaigns – 
cleaning and sterilization times are saved 

Reduced carbon footprint by saving the energy of 
cleaning and sterilization 

Increased solid waste to go to the landfill – 
the plastic components cannot be recycled

There are good options for upstream processing
Disposable technologies for downstream 
processes are not as well developed
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Global biotechnology market size was valued at US $270.5 
billion in 2013 and is expected to grow at annual rate of 12.3% 
to 2020. Biotech industry in India is comprised of about 800 
companies. The biotechnology sector is expected to grow 
from the current US $5-7 billion to US $100 billion by 2025, 
growing at an average rate of 30% (www.grandviewresearch.com/

industry-analysis/biotechnology-market). 

India has focused on clinical trials, contract research and 
manufacturing and has emerged as a leader in these areas. 
Due to high growth in these sectors, there is a high need for 
technician training in biotech. Although there is a network of 
polytechnic colleges that are comparable to the community 
colleges in the United States, Indian polytechnic colleges are 
focused mainly on Engineering.  Even with the presence of 
undergraduate programs in biotechnology, the students do not 
have enough hands on training to be successful technicians. 
There is a big gap between academics and industry. Industry 
needs to work with Academics to setup customized training.

Biotechnology and Global Collaborations:  
Bridging Academics and Industry by Community Colleges

The Indian government estimates that 500 million young 
people must be trained by 2022 and has made skills training 
a major policy issue. Under the guidance of Honorable Prime 
Minister Narendra Modi, the Government is working towards 
bridging this gap between Industry and Academics. A team 
of scientists and educators were invited to discuss this aspect 
during the 103rd India Science Congress held in University of 
Mysuru, between January 3-7, 2016. 

The session’s theme was: Preparing the Bioscience 
Workforce for Emerging Technologies. The team consisted 
of Moderator: Dr. Sulatha Dwarakanath (Director, 
Biotechnology, Austin Community College), Speakers: Dr. 
Elaine Johnson (PI and Executive Director of Bio-Link), Dr. 
Linnea Fletcher (PI and Executive Director AC2 Bio-Link 
Regional Center), Dr. Sonia Wallman (c3bc, National Lead 
for Biomanufacturing), Russ Read (Executive Director, The 
National Center for the Biotechnology Workforce, Forsyth 
Technical Community College, Winston – Salem, NC and 
Lead c3bc), Poornima Rao (Coordinator, AC2 Bio-Link 
Regional Center). The speakers engaged the audience with a 
variety of topics such as, how to leverage Bio-Link at a global 
scale, how to start a CRO and engage students in a real work 
setting, Innovative approaches in increasing workforce for 
the emerging century, NB2 and Bio-economy, how does 
community colleges in the US engage industry in developing 
training for new and emerging technologies.

Our talks and discussions were well received and have lead 
to many collaborations. About three professors plan to attend 
our NSF-ATE BIFP summer program. Professor Anuradha 
David from Karnatak University is working towards setting 
up online courses with colleges in the US, and we now have 
collaboration with ANSA. 

ANSA is a start-up focused on research on using stem 
cells in CNS disorders, founded by Dr. Venkataraman, 
Neurosurgeon. Dr. Venkataraman has put some of the 
research into practice with great success. Our collaboration 
with ANSA will be on Stem Cell Certification: To train the 
local technicians: In collaboration with CCSF (Bio-Link), 
MATC, ACC (AC2 – Bio-Link Regional Center) and FTC 
(c3bc). Our discussions with Dr. Geetha Bali (CSO, ANSA) 
have moved forward. We are in process of setting up a 
collaboration agreement. A Stem Cell workshop by Tom 
Tubon (Madison Area Technical College) in Bangalore, India 
is being discussed to take place in early 2017. Curriculum and 
logistics for the Stem Cell Certification needs to be discussed.

- Sulatha Dwarakanath
Austin Community College

have disposable probes within them. Single use systems 
have advantages, especially the major advantage of lower 
upfront capital costs.  OK, if single use systems are so great, 
why isn’t every company using a disposable system for 
every step of their process?  There are limitations and some 
disadvantages as well.

For those of us who teach biotechnology, single use 
systems offer some of the same advantages that they 
offer companies.  A college who wants to introduce 
bioreactor operation into their curriculum could purchase 
a plastic vessel that costs several hundred dollars instead 
of a $12,000 glass bioreactor vessel.  For mammalian cell 
culture, using a disposable bioreactor means that students 
will encounter less risk of microbial contamination and a 
great chance of a successful production run.  And since 
single-use technologies are widespread in industry, here to 
stay, and increasing in importance, students should know 
about them.  We should introduce this subject into our 
curriculum.  

1. Peters, Rita.  Technologies and Practices Must Evolve to Meet Demand:  
BioPharm International Vol 28(1)  2015

- Jim DeKloe
Solano Community College

Honorable Prime Minister Narendra Modi inaugurating the 103rd Indian Science 
Congress, University of Mysuru, India. Photo credit: Poornima Rao

Our team with collaborators in Mysuru, India

Photo credit: Poornima Rao
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Register Now!

www.highimpact-tec.org

July 25–28, 2016

High Impact Technology 
Exchange Conference
Educating America’s Technical Workforce

Wyndham Grand
Pittsburgh, PA

Bio-Link is committed to program  
improvement, instructor enhancement, communication,  

program assistance, and supporting school-to-career  
activities in the biotechnology area.

Bio-Link ConneCtion is the official newsletter of Bio-Link,  
the Advanced Technological Education Center for 
Biotechnology, and is produced and published by the 
National Center Staff. Please submit questions, comments  
or articles by e-mail to Lisa Huffman, Editor, at  
Lhuffman@biolink.ucsf.edu at the National Center.
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