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New department name acknowledges emergent
role of biomolecular engineering

Our recent name change to the
Department of Chemical and
Biomolecular Engineering is the
culmination of a decade-long
evolution including significant
activities in molecular-level
engineering education and research
rooted in the biological sciences.

Approved by the University Faculty Senate
and effective December 2011, the name
change reflects a growing national trend
in engineering departments. Here at the
University of Delaware, the new identity
recognizes the excellence in which the
flagship department is rooted, while
acknowledging the emergent role of
biomolecular engineering in transforming
and improving today’s world.

“This name change will improve our
department’s impact both within UD and
globally,” explained Norman J. Wagner,
Alvin B. and Julia O. Stiles Professor and
department chair. “It will enhance our
competitiveness in attracting outstanding
bio-oriented graduate and undergraduate
students, and complement and strengthen
the University’s biomedical engineering
degree program.

The department’s focus to integrate the
biological sciences into engineering has
expanded significantly since 2004. One
quarter of the department’s faculty and
students now identify with biomolecular
engineering, while many more collaborate

on biomolecular- and biomaterials-related
research. From Alzheimer’s disease to zeolite
catalysts, UD chemical and biomolecular
engineers are leading challenging research,
writing textbooks and educating the next
generation of talent.

This research enterprise currently generates
more than $3.5 million in total research
expenditures and supports more than 45
doctoral students and 10 post-doctoral
fellows within the department. Nearly

half of all students who graduated with a
bachelor’s degree in chemical engineering
have completed a biochemical engineering
minor since the minor’s inception in 2003.

In 2010, the department added biological
science as a fourth “scientific pillar” of the
undergraduate curriculum, placing it on par
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with chemistry, physics and mathematics,
and making biological sciences a
requirement for incoming students.

The change comes at a time of great
anticipation, as the department looks
forward to its centenary celebration in
2014.“Changing a department name is
a rare occurrence; one not undertaken
lightly,” remarked Babatunde A. Ogunnaike,
interim dean and William L. Friend Chair of
Chemical and Biomolecular Engineering.
“The timing is perfect as we reflect on
our past excellence and forge ahead to
realize our vision for the future—one that
empowers our faculty and students to be
leaders and innovators on the world stage.”

Adapted from an article by Karen B. Roberts


www.udel.edu/udaily/2012/jan/chemical-biomolecular-engineering-012612.html
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In keeping with the tradition of five-year terms, | am pleased
to congratulate the department’s new chair, BRAMIE
LENHOFF, Allan P. Colburn Professor of Chemical and
Biomolecular Engineering. Bramie's teaching, scholarship
and leadership are well known to many of you. He started
his academic career at UD as an assistant professor in 1984
and he has been an important mentor for many of us. We
look forward to his leadership as we approach the centenary
celebration of UD’s chemical and biomolecular engineering
degree program in 2014.

In my inaugural message in the 2007 Alumni Bulletin,

| stated that “Colburn Lab is bursting at the seams with
creative activity.” Today we are bursting at the seams in three
different buildings across campus thanks, in part, to your
generosity and engagement with our mission. As the largest
research unit on campus, we are setting records with our
undergraduate and graduate enrollments. Indeed, it’s a very
good time to be a chemical engineer at UD!

PRESIDENT HARKER's flagship building project, the
Interdisciplinary Science and Engineering Laboratory (ISE-
Lab)—scheduled for completion next spring—wiill provide
desperately needed teaching laboratory space and a new
home for the UD Energy Institute (UDEI), led by MIKE KLEIN.
This will bring together leading faculty and students from
across disciplines (many from CBE) to address society’s need
for affordable and clean energy. Co-locating faculty working
on energy related research with UDEI and the UD public
policy program illustrates the awesome scope of

this challenge.

Similarly, the name change to chemical and biomolecular
engineering establishes a third area of leadership in
teaching and research that complements the department’s
traditional strengths in catalysis, thermodynamics, soft
matter, transport science and allied areas of chemical

engineering with the engineering science of transforming
matter via biomolecular routes and biomaterials. It also
fosters the college’s plans to embrace biological sciences
across engineering disciplines, as evidenced by the
establishment of a biomedical engineering degree program.

On behalf of the Colburn family, I thank you for your
engagement over the past five years. One of the real benefits
of serving as chair has been meeting and interacting with
you, our alumni. Your continued generosity helps fuel the
department’s expansion, and provides critical guidance to
the department, university and our students and graduates
through teaching, mentoring and hiring, service on advisory
councils and alumni committees, and support for the many
activities needed by a world-class, top-ranked department. By
working together, we have set the stage for the next 100 years
of the “Delaware Tradition of Excellence!”

As for me, | will spend the fall semester on sabbatical in
Europe, catching up on my research program and
reengaging with many former and new colleagues on the
continent. Sabine, my wife, will also be on sabbatical leave
from her high school, and we will enjoy visiting with her
family in southern Germany. Afterward, | am eager to return
to teaching and research at UD and to focus on STF-Armor™
and related technologies under development in my lab.

Best wishes to you and your families,
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MESSAGE FROM THE INCOMING CHAIR

Embracing the Challenge

Itis a privilege to assume the role of department chair,
albeit a great challenge to fill the shoes of my accomplished
predecessors. The most recent of these, NORM WAGNER,
has earned a well-deserved sabbatical after an outstanding
term, during what was, at times, a demanding period. His
proactive leadership resulted in numerous initiatives, most
obviously the department’s name change this year, and

| am sure that the Colburn Lab community joins me in
acknowledging his dedication and contributions.

Additional thanks go to three invaluable faculty members
who have continued the Delaware tradition of “missionary
work”in moving to other institutions this year. MARK
BARTEAU, JINGGUANG CHEN and ANNE ROBINSON each
had a major effect on our department and programs, and
all have provided formal and informal leadership at UD
and in our profession. We wish them well and will always
consider them part of our community.

Our department remains extraordinarily strong despite
these departures, as the accomplishments of our faculty
and students reported in this newsletter attest. Particularly
noteworthy is the election of TUNDE OGUNNAIKE to the
National Academy of Engineering. Additionally, we are
proud of our junior faculty, including THOMAS EPPS who
was promoted to associate professor, and others who
earned noteworthy awards. Equally important are our
dedicated staff and external teaching faculty.

Ultimately, however, our raison d'étre is our students. | have

always considered my faculty position to be a privileged one.

My days are enlivened by the extremely capable students
who pass through our programs. Our undergraduate and
graduate programs continue to flourish, as do the alumni
of the programs, as illustrated by the alumni successes
reported in Jon Olson’s alumni correspondent updates.

The central role of our alumni is especially apparent as
we anticipate two major departmental anniversaries over
the next two years—the centennial of UD’s chemical
engineering degree program (in 2014) and the 75th
anniversary of ALLAN COLBURN's joining UD as chair of
Chemical Engineering (in 2013), which catapulted the
program from a small unknown to one of the leading

programs in the nation, where it has remained. As we
celebrate these milestones, we look forward to the
involvement of many alumni and friends.

A book commemorating our department’s history is currently
being written by UD alumna and historian REGINA LEE
BLASZCZYK.This will be a must-have for anyone interested in
the department, its people and its accomplishments. Pre-order
your copy early to ensure your name is included in the book!
Additionally, visit the department website at www.che.udel.edu
often to stay abreast of celebratory events and activities.

Finally, | am mindful that my term as chair started the day
before the sesquicentennial of President Lincoln’s signing
the Morrill Land Grant Act into law, which precipitated the
outstanding state universities that characterize today’s
modern higher education in the U.S.

The Morrill Act was intended to support education in

“agriculture and the mechanical arts” (i.e., engineering),
and indeed you will learn from the departmental history
book that a century ago, almost 80 percent of UD students
studied engineering. While engineers now represent a
smaller fraction at UD and in higher education, our role is
not diminished and the impact of our collective alumni is a
great source of pride to us.

One of my goals as chair is to engage alumni directly with our
current students, for whom you represent ideal role models. |
look forward to contacting many of you during my term and
working with you to extend the influence of our programs.

Many thanks for your continued interest in the department
and for supporting its activities.

Best wishes,

Bramie Lenhoff

Allan P. Colburn Professor and Chair

UNIVERSITYof DELAWARE
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The department will celebrate two major
anniversaries in the next two years, and

we look forward to the active involvement
of our alumni and friends in these
commemorations. In 2014, UD marks the
centennial of the establishment of a degree
program in chemical engineering, and this
will be the main focus of our celebrations.
However, the chemical engineering
program was a relatively small one for the
first two decades. It was 's
move from the DuPont Company to UD in
1938 as the first chair of what became the
Department of Chemical Engineering that

launched UD into its leadership role in the
profession nationally and internationally.
For this reason, 2013—the 75th anniversary
of Colburn's arrival at UD—also represents
a major milestone for the department.

As part of the commemoration, we have
commissioned historian and UD alumna

to
write a book documenting the department’s
history. Blaszczyk’s labors include extensive
mining of UD, departmental and other
archives and records, as well as coordination
with a Heritage Committee comprising

Courtesy, University of Delaware Archives



Courtesy, University of Delaware Archives

Pre-order your Heritage Book at
www.che.udel.edu/100/order.heml

, and

We are delighted to offer the opportunity

to pre-order copies of this must-have

book at www.che.udel.edu/100/order.html.
The names of all who pre-order by March 15,
2013 will be listed in the book as patrons

Or Sponsors.

Various special events will mark the two
anniversaries. Please watch our website for
updates and information. We encourage all
alumni and friends of the department to
celebrate these major milestones with us.

Courtesy, University of Delaware Archives

RCHlCIle Cr iﬂg AH&H Colbur n

UD’s first chair of Chemical
Engineering, ALLAN COLBURN,
was born in Madison, Wis., on
June 8, 1904. He graduated with
high honors from the University
of Wisconsin with a degree in
chemical engineering in 1926;
received his master’s degree in
1927 and his PhD in 1929.

Colburn joined the faculty at the
University of Delaware in 1938. He
was appointed assistant to the
president of the University in 1947
and as acting president in 1950. He then served as provost
and coordinator of scientific research until his death in 1955.

In 2008, Colburn was designated one of “50 Chemical
Engineers of the Foundation Age”in a list compiled by the
American Institute of Chemical Engineers in conjunction
with its centennial celebration. Colburn was recognized

for his achievements as a pioneer of heat and mass transfer,
including the Chilton-Colburn analogy.

UD alumnus MILTON HARPER, 91, who was advised
by Colburn in the 1940s, recently shared memories with
Babatunde Ogunnaike, interim dean of the College of
Engineering.

Harper recalled that he was one of only about a half dozen
students in the program—all males. The department was
housed in a wing of Brown Laboratory, where there were no
computers and the most modern piece of equipment was

a distillation column. Some of his most vivid UD memories
are of Professor Colburn, who he found to be caring and
supportive.

“He was a terrific man. He didn’t think he was way up there,
and you were way down there. He was a good listener—if you
could get him to hold still long enough to listen.”

Harper recalls that Colburn would start a conversation, run
down the hall for a few minutes, and then return to his office
to pick up where he had left off.“l guess he had a lot of things
going on in his head,” Harper said. “He was always working on
a dozen different problems at once.”

“I respected him so much,” Harper said. “As far as I'm concerned,
he was the reason UD has such a good chemical engineering
program. He started it, and he pushed it forward.”

The Colburn Laboratory was dedicated in
1968 and rededicated following renovations
in 1996.

Adapted from article by Diane Kukich
Photo by Kathy F. Atkinson
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http://www.udel.edu/udaily/2012/dec/harper-chemical-engineering-122111.html

MACIEK ANTONIEWICZ,
DuPont Young Professor,
received the College of
Engineering’s 2012
Outstanding Young Faculty
of Engineering Award,
recognizing excellence in
both teaching and research. Internationally
recognized as an emergent leader in metabolic
engineering, his research focuses on
production of biofuels using microbes such as
E. coli, yeast and thermophiles, and the study
and manipulation of mammalian cell
phenotypes in diabetes.

DOUG BUTTREY, professor
of chemical and biomolecular
engineering, received Purdue
University’s 2012 Chemistry
Outstanding Alumni Award.
Buttrey was also a featured
speaker at UD's 2011 “Know
the Nobels” symposium, in which faculty
members draw on their own areas of expertise
to explain the work done by Nobel Prize
winners. His talk focused on the discovery of
quasi-crystals by chemistry Nobel Laureate
Dan Shechtman.

Associate Professor THOMAS
H. EPPS, Ill, has been named
the Thomas and Kipp Gutshall
Chair of Chemical and
Biomolecular Engineering, the
University’s first endowed
career development position
ded for a teacher/scholar at the assistant or
associate professor level. Epps joined UD in
2006 as an assistant professor and was
promoted to associate professor with tenure
earlier this year. In 2011 he was selected by the
University’s Francis Alison Society to receive its
Gerard J. Mangone Young Scholars Award.
Epps was also selected by the University’s
Francis Alison Society to receive the 2011
Mangone Young Scholar Award.

ERIC M. FURST, professor
and director of the Center for
Molecular and Engineering
Thermodynamics, authored
acommentary in the
Proceedings of the National
Academy of Sciences

@

@

@

@

entitled “Directing Colloidal Assembly at Fluid
Interfaces"The annotation reflects on work
done by Kathleen Stebe at the University

of Pennsylvania using directing fields to
control the assembly of colloidal particles

as a promising route to new nano- and
microstructured functional materials. He

was among 12 UD faculty promoted to full
professor with tenure in May 2012.

MICHAEL T. KLEIN was
selected asa 2011
American Chemical Society
Fellow. Klein joined the UD
faculty in 1981 and was
department chair from
1991 to 1996. After 12 years
at Rutgers University, he returned to UD in
2010 as the Dan Rich Chair of Energy and
director of the UD Energy Institute. His
research has facilitated development of the
modeling revolution now used as the
contemporary approach in complex
reaction systems, including the upgrading
and conversion of energy sources to
transportation fuels.

KELVIN LEE, director of
the Delaware Biotechnical
Institute, is the inaugural
winner of the American
Electrophoresis Society
(AES) award. A special
session at the 2011 annual
AIChE meeting was held in Lee’s honor.

E. TERRY PAPOUTSAKIS,
Eugene du Pont Chair of
Chemical and Biomolecular
Engineering and a
Delaware Biotechnology
Institute Faculty Fellow,
received the 2012 James

E. Bailey Award of the Society of Biological
Engineering of the American Institute

of Chemical Engineers (AIChE), and was
selected as a 2011 American Chemical
Society Fellow. Papoutsakis' research focuses
on metabolic engineering and systems
biology, particularly cell culture engineering,
metabolic flux analysis, metabolic
engineering of solventogenic clostridia and
stem-cell engineering.

(continued)
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Affiliated
faculty news

PAM COOK,
associate dean of
engineering, was
named the University
of Delaware’s 2012
University Change
Agent. The national award, given
by the Women in Engineering
ProActive Network (WEPAN),
recognizes Cook'’s efforts to
improve the representation of
women in science, technology,
engineering and mathematics
(STEM) fields.

FULL

KRISTI KIICK,

professor of

materials science

and engineering
FULL is now deputy dean
of the College of
Engineering. She was also
elected to the American Institute
for Medical and Biological
Engineering (AIMBE) 2012 Class
of Fellows.

MICHAEL

HOCHBERG,

associate professor,

joined UD’s

Department of

Electrical and
Computer Engineering this
spring with a joint appointment
in the Department of Chemical
and Biomolecular Engineering.
Hochberg, whose research
interests focus on nanophotonics,
was previously at the University of
Washington, Seattle.



http://www.udel.edu/udaily/2012/jul/kiick-engineering-071811.html 
http://www.udel.edu/udaily/2012/jun/cook-wepan-award-060712.html
http://www.udel.edu/udaily/2012/aug/acs-fellows-080811.html
https://aiche.confex.com/aiche/2011/webprogrampreliminary/Session17408.html
http://www.udel.edu/udaily/2012/aug/acs-fellows-080811.html
http://www.udel.edu/udaily/2012/dec/furst-pnas-122111.html
http://www.udel.edu/udaily/2012/oct/epps-mangone-award-100411.html

Ogunnaike elected to NAE

BABATUNDE A. OGUNNAIKE, William L. Friend Chair
of Chemical and Biomolecular Engineering and interim
dean of the College of Engineering, was elected to the
prestigious National Academy of Engineering (NAE),
acknowledging his contributions to advances in process
systems, process engineering practice and systems
engineering education.

Academy membership is among the highest professional
distinctions accorded to an engineer, placing Ogunnaike

among an elite group recognized for outstanding contributions
to engineering research, practice or education. It recognizes
engineers who pioneer new and developing fields of technology,
lead major advancements in traditional fields of engineering, or
develop innovative approaches to engineering education.

Ogunnaike joined the UD faculty in 2002 as a professor with dual
appointments in the Department of Chemical Engineering (now
the Department of Chemical and Biomolecular Engineering) and

the Delaware Biotechnology Institute’s Center for Systems Biology.
He was appointed William L. Friend Professor of Chemical and
Biomolecular Engineering in 2004 and promoted to William L.
Friend Chair in 2008. In 2010, he was named deputy dean of the
College of Engineering and became interim dean in 2011.

The author or editor of four books and more than 75 papers and
book chapters, Ogunnaike served as associate editor of the Institute
of Electrical and Electronics Engineers' IEEE Transactions on Control
Systems Technology and currently is associate editor of the American
Chemical Society's Industrial & Engineering Chemistry Research.

He is the recipient of numerous awards, including the Donald

P. Eckman Education Award from the International Society of
Automation (ISA), the American Automatic Control Council's
Control Engineering Practice Award and the College of
Engineering's Excellence in Teaching Award. Most recently, he was
inducted to the Nigerian Academy of Engineering’s 2012 Class of
Fellows at the University of Lagos, his undergraduate alma mater.

Adapted from article by Karen B. Roberts
Photo by Ambre Alexander
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STANLEY I. SANDLER, the
H.B. du Pont Chair of Chemical
and Biomolecular Engineering,

received the CACHE

(Computer Aids in Chemical
@ Engineering) award for

excellence in chemical and

biomolecular engineering computing for his
groundbreaking use of technology in the
classroom. Blending technology with
education, Sandler’s fourth edition textbook,
Chemical and Engineering Thermodynamics,
includes disks enabling students to perform
calculations with simulated thermodynamic
models, and a website supporting student
assignments and calculations.

MILLICENT O. SULLIVAN,
assistant professor, was
awarded the 2011 College of
Engineering’s Outstanding
Young Faculty of Engineering
Award. Sullivan’s research
covers the cells/materials
interface with a focus on understanding the
physical and molecular fundamentals that
drive engineering of nanoparticles for drug
delivery and nanoresponsive materials for
several biomedical applications.

NORMAN J. WAGNER, the
Alvin B. and Julia O. Stiles
Professor, co-chaired the 2012
Gordon Research Conference
on Colloidal, Macromolecular
and Polyelectrolyte Solutions.
Other UD faculty participating
in the conference were Millicent O. Sullivan,
Thomas H. Epps, lll and Eric M. Furst.

RICHARD WOOL, professor
of chemical and biomolecular
engineering and director of
UD’s Affordable Composites

from Renewable Sources
(ACRES), was honored by
the BioEnvironmental Plastic

Society (BPS) with a lifetime achievement
award. The annual award recognizes his
scientific and scholarly contributions in the
fields of biopolymers, biobased materials and
bioplastic related bioenergy systems.

Faculty and staff departures

MARK BARTEAU retired after a distinguished

30-year career with UD and is now the inaugural holder

of the DTE Energy Professorship of Advanced Energy

Research, professor of chemical and biomolecular

engineering and director of the University of Michigan

Energy Institute. Most recently senior vice provost for
research and strategic initiatives, Barteau previously served the
department as the Robert L. Pigford Chair of Chemical and
Biomolecular Engineering and director of the Center for Catalytic
Science and Technology. He was named one of the “One Hundred
Engineers of the Modern Era” by the AIChE.

JINGGUANG CHEN, the Claire D. LeClaire Professor

of Chemical and Biomolecular Engineering and

co-director of the DOE Energy Frontier Research

Center, left US this year after 13 years, first in Materials

Science and then in Chemical and Biomolecular

Engineering, and now holds an endowed chair of
chemical engineering at Columbia University, with a joint
appointment at Brookhaven National Lab. Chen served as UD'’s
director of the Center for Catalytic Science and Technology and won
both the 2011 Herman Pines Award in Catalysis, as well as a UD
Excellence in Undergraduate Advising Award.

DAVID COWGILL, master machinist, has retired
after 41 years of service to the Department of
Chemical & Biomolecular Engineering, the College
of Engineering and the University of Delaware.
Dave is an avid motorcyclist, and George Whitmyre,
lab manager, recalls “Dave was seen on more than
one occasion in icy, snowy weather at the end of
the workday plugging in his heated riding leathers on his BMW
motorcycle for the slippery ride home!”

Dave’s plans during retirement are to travel with his wife on their
motorcycle to see the country and to finish the car he is rebuilding in
his garage.
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Named lecture series

Klein presents inaugural
lecture as Dan Rich Chair
of Energy

MICHAEL T. KLEIN, the Dan Rich
Chair of Energy and professor

of Chemical and Biomolecular
Engineering, delivered his inaugural
lecture as a named professor in
October 2011.

The UD alumnus, who has authored
ARTICLE more than 200 technical papers and
serves as lead author of the text,
Molecular Modeling in Heavy Hydrocarbon Conversions,
spoke on “Colleagues in the Development of Kinetic
Modeling Approaches and Tools.”

Klein's research focuses on chemical reaction engineering,
with special emphasis on the kinetics of complex systems.
His work has facilitated development of the modeling
revolution now used as the contemporary approach in
complex reaction systems, including the upgrading and
conversion of energy sources to transportation fuels.

Among his career honors are several national awards,
including the R. H. Wilhelm Award in Chemical Reaction
Engineering from the American Institute of Chemical
Engineers (AIChE), the National Science Foundation’s
Presidential Young Investigator Award and the American
Chemical Society (ACS) Delaware Valley Section Award.
Klein, who is editor-in-chief of the ACS journal Energy and
Fuels, was named an ACS Fellow in 2011.

Chen delivers inaugural
lecture as Gore Professor of
Chemical and Biomolecular
Engineering

WILFRED CHEN, the Gore Professor
of Chemical and Biomolecular
Engineering, delivered his inaugural
lecture, “Biomolecular Engineering for
Profit and Fun”in November 2011.

An experienced researcher

dedicated to the innovation of new
FULL technologies, Chen'’s work involves

harnessing energy from biological
sources to cure diseases, purify protein pharmaceuticals
and create bio-fuels. His research has been funded
through the National Science Foundation, the U.S.
Department of Energy and the Environmental Protection
Agency, among others.

ARTICLE

He has published more than 190 journal papers and
delivered more than 50 invited lectures. He serves on the
editorial board for eight scientific publications and is a
reviewer for more than 40 journals.

He a fellow of the American Association for the
Advancement of Science (AAA) and the American
Institute for Medical and Biological Engineering (AIMBE);
and a member of the American Institute of Chemical
Engineers (AIChE), the American Chemical Society (ACS)
and the American Society of Microbiology (ASM).

Chen joined UD in January 2011.

Adapted from article by Alyssa Cella
Photo by Ambre Alexander
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Books, monographs
and journal

articles that were
highlighted on
covers selected
from more than 120
publications by our

faculty this past year.

“Microscopy Methods
used to Elucidate
Protein Adsorption and
Transport Behavior on
Novel Chromatographic
Media” by Brian D.
Bowes, Steven J. Traylor,
Steven M. Timmick,

Kirk J. Czymmek and
Abraham M. Lenhoff.

“Fuel Cells: Porous
Platinum Nanotubes
for Oxygen Reduction
and Methanol Oxidation
Reactions” by Shaun M.
Alia, Gang Zhang, David
Kisailus, Dongsheng Li,
Shuang Gu, Kurt Jensen
and Yushan Yan.

“A Simple Approach
to Characterizing
Block Copolymer
Assemblies: Graphene
Oxide Supports for
High Contrast Multi-
Technique Imaging” by
Joseph P. Patterson,
Ana M. Sanchez, Nikos
Petzetakis, Thomas P.
Smart, Thomas H.
Epps, lll, lan Portman,
Neil R. Wilson and
Rachel K. O'Reilly.

“A Soluble and Highly
Conductive lonomer
for High-Performance
Hydroxide Exchange
Membrane Fuel Cells”
by Shuang Gu, Rui Cai,
Ting Luo, Zhongwei
Chen, Minwei Sun, Yan
Liu, Gaohong He and
Yushan Yan.

“Sponge-to-Lamellar
Transition in a Double-
Tail Cationic Surfactant/
Protic lonic Liquid
System: Structural and
Rheological Analysis” by
Carlos R. Lopez-Barrén,
Madivala G. Basavaraj,
Leo DeRita and
Norman J. Wagner.
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“Supercapacitor
Electrodes with High-
Energy and Power
Densities Prepared
from Monolithic NiO/

Ni Nanocomposites”
by Qi Lu, Michael W.
Lattanzi, Yunpeng Chen,
Xiaoming Kou, Wanfeng

Li, Xin Fan, Karl M. Unruh,

Jingguang G. Chen and
John Q. Xiao.

“Directed Self-Assembly
of Colloidal Crystals
by Dielectrophoretic
Ordering” by Jason M.
McMullan and
Norman J. Wagner.

“Quaternary
Phosphonium-Based
Polymers as Hydroxide
Exchange Membranes”
by Shuang Gu, Rui Cai,
Ting Luo, Kurt Jensen,
Christian Contreras and
Yushan Yan.

“Dynamics of Melting
and Recrystallization
in a Polymeric Micellar
Crystal Subjected
to Large Amplitude
Oscillatory Shear Flow”
by Carlos R. Lopez-
Barron, Lionel Porcar,
Aaron P. R. Eberle and
Norman J. Wagner.



Named lecture series

Lenhoff delivers inaugural
lecture as Allan P. Colburn
Professor of Chemical and
Biomolecular Engineering

ABRAHAM LENHOFF, the
University of Delaware’s Allan P.
Colburn Professor of Chemical
and Biomolecular Engineering,
delivered “The Colburn Papers”as
his inaugural lecture in April 2012.

The presentation used the
FULL iversi i ’
ARTICLE University of Delaware Library’s
collection of Colburn’s early papers
to explore characteristics of chemical engineering
education and research in the 1920s and 1930s.

Lenhoff, who joined UD in 1984, is known for his
expertise in applying the principles of thermodynamics,
transport phenomena, biophysics and colloid science
to protein separations and phase behavior, especially
chromatography and crystallization.

Since 2000, he has directed a National Institutes of
Health-funded Center of Biomedical Research Excellence
at UD that focuses on membrane protein production and
characterization.

A fellow of the American Institute for Medical and
Biological Engineering (AIMBE) and the American
Association for the Advancement of Science (AAAS),
Lenhoff holds membership in several organizations
including the American Institute of Chemical Engineers
(AIChE), the American Chemical Society (ACS) and the
Protein Society.

Yan presents inaugural lecture
as Distinguished Professor of
Chemical and Biomolecular
Engineering

YUSHAN YAN's inaugural lecture as
Distinguished Professor of Chemical
and Biomolecular Engineering,
“Clean Energy: Flash without Flame,”
was presented in March 2012.

Yan is known for using
nanomaterials to solve problems in
ARTICLE energy engineering, environmental
sustainability and electronics.
His current work involves development of new fuel cell
catalysts and membranes to reduce the cost and improve
the durability of fuel cells.

He is a fellow of the American Association for the
Advancement of Science (AAAS) and is a member of
the American Institute of Chemical Engineers (AIChE),
American Chemical Society (ACS), Electrochemical
Society (ECS), Materials Research Society (MRS),
North American Membrane Society (NAMS) and the
International Zeolite Association (IZA).

Yan joined UD in July 2011.

Adapted from article by Janie Sikes
Photo by Kathy F. Atkinson
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Team develops cheaper, non-petroleum
method to make plastics from biomass

Plants into plastics

A team of UD chemical and
biomolecular engineers working with
colleagues from the University of
Massachusetts Amherst has discovered
a new way to make plastic bottles from
biomass rather than petroleum.

The discovery demonstrates an efficient,
renewable way to produce the chemical
p-xylene, necessary in creating certain
plastic containers. Xylene chemicals are used
to produce a plastic called polyethylene
terephthalate (PET), which is currently

used in many products including soda
bottles, food packaging, synthetic fibers for
clothing—even automotive parts.

The new process uses a zeolite catalyst
capable of transforming glucose into
p-xylene in a three-step reaction within

a high-temperature biomass reactor.
Researchers call this a major breakthrough
since other methods of producing
renewable p-xylene are either expensive or
inefficient due to low yields.

“Our discovery shows remarkable potential

for green plastics, particularly those used This discovery is a part of a larger effort by complementary research skills to collaborate
to distribute soft drinks and water," said the CCEl to create breakthrough technologies  on solving the world’s most pressing energy
DION VLACHOS, director of the UD’s for the production of biofuels and chemicals challenges.

Catalysis Center for Energy Innovation from plant biomass. The center is funded by

(CCEIl). “This technology could significantly the U.S. Department of Energy as part of the Photo by Evan Krape
reduce production costs for manufacturers Energy Frontiers Research Center program,
of plastics from renewable sources.” which combines more than 20 faculty with

A key to the success of the new process is

using a catalyst specifically designed to “This tEChI'IOIOgy could signiﬁcantly
promote the p-xylene reaction over other .

less desirable reactions. The research was reduce pTOdUCtIOI‘I costs for

published in the journal ACS Catalysis. manufacturers of plastics from

The research team believes further renewable sources.”

modifying the process could potentially

boost th.e yield and r?wake it even more —Dion Vlachos, director of the University of Delaware’s
economically attractive. Catalysis Center for Energy Innovation

14 CHEMICAL & BIOMOLECULAR ENGINEERING | 2012


http://www.udel.edu/udaily/2012/apr/plastics-biomass-043012.html

UD researchers publish
on CHO-K1 cell genome

sequencing

The Chinese Hamster Ovary (CHO)

cell is one of the most preferred hosts

used to manufacture therapeutic
proteins—genes added to "cell
factories" to produce proteins that
are later turned into medicines.

Protein therapeutics need a clean and
controlled environment for growth, which
the CHO cell provides. In addition, CHO

cells are able to produce complex, human-

like proteins for the treatment of disease.
But what has eluded scientists until now
is precisely how and why the CHO cell
behaves as it does.

KELVIN LEE, director of the Delaware
Biotechnology Institute and Gore Professor
of Chemical and Biomolecular Engineering,
explained, “The growth and behavior of
the host cell can affect the protein being
made, so figuring out how cells work at the
genetic level will allow scientists to better

Now that a baseline for the CHO-K1 genome
has been established, the researchers hope
to maximize the impact and dissemination
of these data through an online database at
UD allowing the international biotechnology
community to store and update information
about CHO cells.

manufacture these medicines to treat a
wide range of human diseases, such as
Alzheimer’s and cancer”

The father of all CHO cells, CHO-K1 has
been sequenced and analyzed by a team
of domestic and international partners
including UD, Johns Hopkins University,
Stanford University, BGI-Shenzhen, GT Life
Sciences and many more. The collaborators
discuss this first-ever genome sequencing
of the CHO-K1 cell in a paper published in
Nature Biotechnology.

“There is a $77 billion global market for
protein therapeutics, and 70 percent of them
are made in CHO cells,’ said Lee. “This kind of
collaboration and exploration will translate
into better manufactured medicines that are
affordable, while simultaneously stimulating

“Knowing the complete sequence of a . .
economic growth!

genome shows us all the capabilities

and limitations of a cell. It helps us
understand metabolism and protein
production pathways of cells, amongst
other important factors,” says Stephanie
Hammond, postdoctoral fellow in UD's
Department of Chemical and Biomolecular
Engineering. “We now have a foundation
for understanding how the cell works.”

Adapted from article by Laura Crozier
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In search of new biofuels

UD wins $2.2 million grant for bioenergy research

Unlike their non-renewable fossil fuel counterparts,

such as oil, biofuels—which are made from renewables

such as agricultural and forest products and

byproducts—may help reduce pollution and U.S.

dependence on foreign resources.

Their production, however, is problematic. Biofuels must be
produced quickly and at high concentrations in order to make
them economically feasible. Unfortunately, the process can be toxic
to cells necessary in their manufacture.

ELEFTHERIOS (TERRY) PAPOUTSAKIS, Eugene du Pont Chair of
Chemical and Biomolecular Engineering, is working to create hardy
organisms for producing biofuels and chemicals from renewable
sources—microorganisms that are more resistant to toxic
chemicals and engineered to withstand the stress response that
can inhibit cell growth and cause cell death.

“Our main goal is to improve the organism used to derive
economically feasible biofuels by focusing on the genomic
technology,” said Papoutsakis, principal investigator.

Previous biofuel production research has mainly focused

on ethanol, but in the last three to four years, butanols have
attracted considerable interest as biofuels because they exhibit
superior chemical properties in terms of energy content, volatility
and corrosiveness.

Papoutsakis has coordinated a strategic group of researchers—
including five UD faculty members and one collaborator at
Pennsylvania State University—with expertise in genetics and
genomics; genomic tools and analysis; bioinformatics; biological
model building and genome scale modeling to undertake this
three-year study funded by a $2.2 million grant from the U.S.
Department of Energy.

“Coupling bioinformatics and computational modeling with
advanced experimental systems biology methods, this project
will establish a new research infrastructure at UD that can be
leveraged for other multidisciplinary research collaborations that
require such global-scale, systematic and integrative analyses for
understanding of biological systems,” explained Cathy Wu, Edward
G. Jefferson Chair and director of the Center for Bioinformatics

@

and Computational Biology and professor in
the departments of Computer and Information
Sciences and Biologic Sciences, who is a co-
principal investigator on the grant.

Adapted from article by Karen B. Roberts
Photo by Kathy F. Atkinson

NSF IGERT grant supports w