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Robert Davis Takes Helm of CU
Engineering

Mentoring students through
individual instruction. Lead-
ing multidisciplinary research.
Developing innovative educa-
tional programs and partner-
ships. In each of these areas,
Dean and Patten Professor
Robert H. Davis is in his
element.

Recently appointed Dean of
the College of Engineering and
Applied Science, he is the only
individual to have won all
three of the College of Engi-
neering’s Outstanding Faculty Awards — for excellence
in teaching, research, and service.

Professor Davis is nationally recognized for his
research in fluid dynamics, biotechnology, and
membrane separations, and he has inspired scores of
CU-Boulder students over the past 19 years with his
passion for teaching and research. He is a tireless
advocate for individual instruction through research
mentoring and hands-on training of students at both the
graduate and undergraduate levels.
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As chair of the Chemical Engineering Department for
a decade, Professor Davis also nurtured the development
of many young faculty, while establishing multi-
disciplinary research and educational programs in
biotechnology with other departments and institutions.

He has been a leader of the college’s Discovery
Learning Initiative, and the Chemical Engineering
Department has consistently led the college in
undergraduate research, with about 70 percent of
students participating in research with a faculty member
during their college years.

“My experience is that faculty who excel in research
in most cases are also excellent teachers, serving as
mentors for students and bringing new knowledge and
applications into the classroom and laboratory,” Davis
says. “Similarly, students are enthusiastic about their
education and learn the most when they are actively
involved in experiences such as hands-on demonstra-
tions, projects, and research.”

Within his own research group, Professor Davis has
established mentoring partnerships (graduate student/
undergraduate student and post-doc/graduate student),
that he has found extremely effective for developing
teamwork skills and enhancing research progress. Over
the course of his career at CU-Boulder, this group has
included over 120 undergraduates, 50 graduate students,
and 10 post-doctoral fellows.

Professor Davis has raised more than $18 million in
external funding for research and educational initiatives
at CU-Boulder. As dean, he will continue to support
faculty and students, while nurturing programs and
building strong partnerships that will further establish
the CU-Boulder College of Engineering and Applied
Science as a center of excellence.

“My overarching vision for the College is one of
dedication to excellence in both research and education,”
he says. “I will promote faculty excellence in synergistic
teaching and research, and together we will develop
student excellence through their involvement in active
learning.

Contact Information:

Department of Chemical Engineering, University of Colorado, 424 UCB, Boulder, CO 80309-0424; phone 303-492-7471;
email: chemeng@spot.colorado.edu; web: http://www.colorado.edu/che/
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Chair’'s Remarks

Greetings to the alumni from
the new (or should I say the old
recycled) chair of the depart-
ment. By serving this term, I
will have experienced being
: chair in each decade since the
g 70’s.  Clearly much has
oLy : changed since the first time I
LA .
sy ‘ became chair in 1971. Our
program has grown both in
numbers and quality; however, we do maintain the same
goals of developing and delivering quality education to
our students by stressing quality teaching and quality
research. Exactly how to do this best as the times
change is the challenge. Last year Marion and I had a
great year in Australia. | had a faculty fellowship to visit
the University of Newcastle and do collaborative
research. I tackled new problems and we obtained some
exciting new results. Newcastle is about 100 miles north
of Sydney. It is a town of about 150,000 and is very
Australian. We lived across the street from Newcastle
beach and really enjoyed our time in the waves.
Lifestyle on sabbaticals is always more relaxed, but in
Australia this is really the case since the pace of life is
significantly slower that that here in the United States.

Upon my return to Boulder in August, it became very
clear that much had changed in one year. We have new
challenges in front of us as a department and we will
need new strategies in order to continue our mission of
improving our department. The first thing that became
clear was that this would be the first year that I know of
when we will run a budget deficit. Our total depart-
mental budget is approximately $2.3 million and this
year we will run a deficit of approximately $200,000.
We do have the reserves to cover this but cannot
continue to do so for many years. In addition, the next
year looks worse due to the financial crisis being
experienced by the state of Colorado. This year the state
is experiencing a $850 million shortfall (13%) and most
of cuts are being taken in one-time fund transfers with
minimal impact upon the University and in turn the
department. We have experienced a $29,000 rescission
or cut in our departmental budget (1.6%), however we
know that next year the College of Engineering will
have a $500,000 permanent cut and that number is likely
to increase significantly. Next year’s permanent cuts
will affect us to a larger extent.

The Department of Chemical Engineering at CU is
currently very strong. We have an outstanding faculty
that continues to win major teaching and research
awards. We have one of the strongest graduate student

populations in the entire country, and we have some of
the best undergraduates of any state institution. Our
research expenditures for last year were $3.9 million and
have increased every year. Our entering graduate class
was the largest ever with 25 students who had an
average undergraduate grade-point average of 3.82/4.0.
Our undergraduate AIChE student chapter won the
national Outstanding Student Chapter Award. We are
truly a very strong, active, and effective program;
however, we now need to develop new strategies to
maintain and build for the future.

One of the things that we have done is propose that
the name of the department become The Department of
Chemical and Biological Engineering. There is a
growing trend for chemical engineering departments
across the country to make such a name change. We
have had an active biotechnology/biomedical option for
over two decades. Over 40% of our entering freshman
class have interest in the bio options. We have
developed very strong and active research programs in
biotechnology, biomaterials, and bioengineering. Over
50% of our tenure track faculty have research interests in
the bio area. I contacted our alumni by e-mail on this
issue and 93% of those who responded favored the name
change. The department voted in October to propose
that the name be changed and this recommendation has
been accepted by the college and the university
administration. It was considered by the Regents at their
February meeting. Therefore this historic event will be
completed sometime during this spring semester.

The Chemical Engineering Advisory Committee at
their meeting on February 7 emphasized the importance
of developing new industrial and individual private
financial gifts to the department. On the industrial
scene, it was recommended that we develop new
partnerships with key corporations that reflect
collaborative research and student interests. As a
department we will start a strong effort in putting
together materials that can be presented to corporate
leaders about the advantages in partnering with our
department. If any of you have names of appropriate
corporate leaders that we can contact and that you
know, please get that information to me.

Even though we are in the midst of a financial slow-
down, the Advisory Board was emphatic that we must
push forward our program of private giving. We started
the campaign Chemical Engineering in the New
Millennium in 1999. Details about the program can be
found on our web site www.colorado.edu/che. In
general, we have established four pooled endowment
accounts to which you can contribute at any time. These
are the West Undergraduate Fund to support under-
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graduate initiatives, the Peters Graduate Fund to
support graduate initiatives, the Chemical Engineering
Excellence Fund to support new initiatives, and the
Undergraduate Laboratory Fund to support develop-
ment of the undergraduate laboratory. I do encourage all
who can to contribute to these funds. We have
appropriate forms included at the end of this newsletter.
In addition, we are looking for some major gifts to
establish Faculty Fellows, and Named Laboratories.
As part of the named laboratories, the support of new
laboratories for our new faculty is a critical need. The
start-up packages for new faculty are quite expensive
($300,000 to $500,000) and some alumni support of this
can really help the department and enhance our ability to
attract the very best new talent to Colorado. We are
searching now so I encourage any who might have an
interest in this funding opportunity to contact me soon
(fred.ramirez@colorado.edu or 303-492-8660).

Finally I want to invite all to the Annual Chemical
Engineering Graduation/Alumni Awards Banquet, which
will be held this year on Thursday, May 8, 2003. Details
will be on our web site.

Will Medlin Joins Department

Will Medlin has joined the
chemical engineering faculty
as an assistant professor
beginning January 2003. Will
received his Ph.D. under the
direction of Mark Barteau at
the University of Delaware in
2001, and received his B.S.
in chemical engineering from
Clemson University in 1996.
Originally hailing from the
mountain country of north-
eastern Tennessee, he has
most recently been serving as
a postdoctoral fellow at Sandia National Laboratories in
Livermore, California, in the sensors group of the
Combustion Research Facility.

Will’s research focuses on reaction processes that
occur at solid surfaces and interfaces, with particular
emphasis on applications in solid state gas sensors,
proton exchange membrane fuel cells, and hetero-
geneous catalysis. To study the role of surface processes
in impacting these applications, his group uses both
experimental and computational techniques in a highly

complementary manner. Powerful spectroscopic
methods are used to gather experimental data on surface
reactions; often, however, this data is quite complex,
making interpretation difficult. By coupling compu-
tational quantum chemistry methods with experiment,
one can both understand the full implications of
collected experimental data and develop a robust,
experimentally verifiable model that can be used as a
predictive tool. Will’s group is using this combined
experimental/theoretical approach in an attempt to
develop a variety of new materials and devices on a
more rational basis.

Outside of work, Will and his wife Michelle are avid
hikers and tennis players, but are especially enthusiastic
travelers, and are engaged in a continuous contest to see
who can be the first to visit more of the world first.
(Will is currently in the lead.) They’re both looking
forward to the new experiences a move to Boulder will
provide, almost as much as Will is excited about joining
the department this Spring.

New REU Site Program in Functional
Materials

The Department of Chemical Engineering will be the
site of a new Research Experience for Undergraduates
program in the area of Functional Materials. The
principal objective of the program is to encourage
promising students to go on to graduate school in order
to pursue careers in engineering research. In partnership
with CU-Boulder’s Multicultural Engineering Program,
the Department is particularly interested in bringing
these opportunities to underrepresented minorities,
women, and students from primarily undergraduate
institutions. A three-year grant from the National
Science Foundation will fund summer research
experiences for 15 students each year. The students will
be drawn from colleges and universities around the
country and will come to Boulder to participate in the
10-week program, which includes a series of seminars
designed to prepare students for research, as well as
individualized research projects in collaboration with
faculty members, graduate students, and postdocs in the
department. The program is co-directed by Professors
Dan Schwartz and John Falconer and involves the
participation of 15 faculty members whose interdis-
ciplinary research interests include nanocomposites,
biomaterials, catalysts, polymers/gels, ceramics, ultra-
thin films, and membranes.
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Gregory Stephanopoulos — Distinguished
Patten Speaker

Professor Gregory
Stephanopoulos was our
Fourth Distinguished
Patten  Lecturer this
Spring and presented his
seminar, “Chemical and
Biological Engineering:
A New Dimension to a
Successful  Paradigm,”
on Tuesday, February 18
in Old Main Chapel on
the Boulder Campus. A
reception followed in the Heritage Center in Old Main.

Dr. Gregory Stephanopoulos is the Bayer Professor
of Biotechnology and Chemical Engineering at MIT. He
received his B.S. Degree from the National Technical
University of Athens, M.S. Degree from the University
of Florida and his Ph.D. Degree from the University of
Minnesota, all in Chemical Engineering. He joined,
upon graduation in 1978, the Chemical Engineering
Faculty of the California Institute of Technology, where
he served as Assistant and Associate Professor until
1985. In 1985 he was appointed Professor of Chemical
Engineering at MIT where he has been ever since.

Professor Stephanopoulos' research interests span a
broad spectrum of biotechnological applications. His
current research focuses on the cultivation and
physiology  of mammalian cells (in particular,
investigation of cell death in sustained cell culture,
glycosylation and regulated secretion), metabolic
engineering and its applications to the production of
amino acids and biochemicals, and bioinformatics and
functional genomics whereby new genomics-based
technologies are applied to the elucidation of cell
physiology and metabolic engineering.  Professor
Stephanopoulos' work has appeared in more than 200
publications and 12 patents. He is presently serving on
the Editorial Boards of seven scientific journals and he is
the editor-in-chief of the journal Metabolic Engineering.
He has been recognized with the Dreyfus Foundation
Teacher Scholar Award (1982), Excellence in Teaching
Award (1984) and Technical Achievement Award of the
AIChE (1984). He has been a Presidential Young
Investigator and the Chairman of the Food
Pharmaceutical & Bioengineering Division of the
American Institute of Chemical Engineers (1992). In
1992 he was a Visiting Professor at the International

Research Center for Biotechnology at Osaka University
and was elected a Founding Fellow of the American
Institute for Medical and Biological Engineering. In
1996 he chaired the first Conference on Metabolic
Engineering and gave the inaugural Bayer Lecture on
Biochemical Engineering at the University of California
at Berkeley. He was honored with the FPBE Division
Award at AIChE in 1997, the Marvin J. Johnson Award
of the American Chemical Society, 2001, and the AIChE
Wilhelm Award in Chemical Reaction Engineering,
2001. In 2002 Professor Stephanopoulos was elected to
the Board of Directors of AIChE.

Professor Stephanopoulos has taught a variety of
undergraduate and graduate courses in the Chemical
Engineering curriculum at Caltech and MIT. He has also
developed a number of new classes including Metabolic
Engineering, Metabolic and Cell Engineering and, more
recently, Bioinformatics. He has co-authored the first
textbook on the subject of Metabolic Engineering and
participated in the teaching of a number of biotech-
nology courses in the MIT summer sessions since 1985.
He introduced and co-directed two such courses on the
subjects of Metabolic Engineering and Bioinformatics.

Al Weimer Elected Vice Chair of PTF and
Receives Best Oral Presentation Award

Al Weimer of Chemical Engineering was elected
Vice Chair to follow as Chair of the International
Particle Technology Forum (PTF) held in November at
the 2002 Annual Meeting of the American Institute of
Chemical Engineers. The PTF is a multi-disciplinary
organization and has nearly 500 members worldwide. It
is one of the foremost research organizations in the
world for particle science research and technology.

Professor Weimer received “Best Oral Presentation
Award” for the presentation of his paper, “Rapid Solar-
Thermal Dissociation of Natural Gas in an Aerosol Flow
Reactor” at the Eleventh SolarPACES International
Conference on Concentrated Solar Power and Chemical
Energy Technologies held in Zurich. The award was
given on the basis of innovation, technical merit,
presentation, and potential global impact. The paper was
written by Jaimee Dahl, Karen Buechler, Al Weimer,
Ryan Finley, Tim Stanislaud, Al Lewandowski, and Carl
Bingham.



Materials Nanoengineering Using
Surfactant Liquid Crystals

The development of materials with tunable nano-
structures is one of the most important new areas of
scientific research in chemistry and engineering.
Architectural control on the nanometer scale is primarily
responsible for the impressive properties of many
biological structural materials (e.g., bone) and the unique
reactivity of many inorganic supercage catalysts (e.g.,
zeolites). Unfortunately, control over this size regime is
difficult in the manufacture of man-made systems with
the techniques currently available. If modern materials
with properties tailored for certain applications could be
organized with this level of sophistication, perhaps they
would exhibit unique or superior bulk properties. This is
one of the fundamental questions that Professor Doug
Gin and his research group are addressing in the design
of new polymer materials.

Professor Gin's research group has developed a novel
approach for making nanostructured polymer materials
with unique functional properties using surfactant liquid
crystals (LCs) as starting materials. In general,
surfactant or lyotropic LCs are organic molecules that
are amphiphilic in nature. That is, one part of the
molecule is hydrophilic while another part is
hydrophobic. This dichotomy of character causes these
molecules to spontaneously form phase-segregated
aggregates such as micelles and vesicles in the presence
of water. However, ordered, condensed assemblies with
periodic features on the 1-10 nm scale can also form,
depending on the shape of the amphiphile, the system
composition, and the temperature. Figure 1 shows some
of the most common lyotropic LC phase architectures
that can be formed. The Gin research group designs
polymerizable organic building blocks based on
lyotropic LCs which can carry, or accommodate, a
functional property of general interest.  Through
appropriate molecular design, these monomers self-
assemble into fluid yet ordered assemblies with
predictable nanoscale geometries. These nanoscale
assemblies are then photopolymerized into robust
polymer networks with preservation of their small-scale
structures. This approach allows the Gin group to
investigate the effect of nanometer-scale architecture on
important bulk properties, as well as to engineer
chemical environments on the nanometer-scale for
several areas of application.
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Figure 1.

One example of a polymerizable lyotropic LC system
that is currently being developed for several
nanomaterials applications is the inverted hexagonal
(H1p) phase (Figure 2). The Gin group has designed a
number of LC monomer platforms that can be
photopolymerized in the Hj phase at ambient
temperature to form polymer networks with ionically
lined, close-packed aqueous nanochannels that are ca.
1.3 nm in diameter and monodisperse in size. Prior to
polymerization, these HJ] phases are viscous ordered
fluids that can be processed as thin films or monolithic
solids. The Gin research group is currently investigating
the use of these polymerizable H[| materials as templates
for controlling the growth of inorganic fillers (e.g.,
silicate, semiconductors) in the channels as a means of
generating anisotropic organic-inorganic nanocom-
posites. Another direction currently being examined for
these materials is their use as size-selective hetero-
geneous catalysts (i.e., organic analogs to zeolites and
molecular sieves). Prior work has shown that
functionalized variants of the cross-linked assemblies
can perform base and Lewis acid catalysis with
enhanced reactivity or selectivity as a consequence of
the nanostructure. Current work is focused on
developing a strong acid system that can act as a
nanostructured analog to commercial acid resins such as
Amberlyst and Nafion. Finally, in collaboration with
Prof. Noble's group, work is in progress developing
these materials as molecular size-selective membrane
materials for high performance aqueous separations.
Preliminary results in this area have already
demonstrated proof of concept.
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Pharmaceutical Biotechnology Research

The Center for Pharmaceutical Biotechnology, a
jointly managed effort between the Department of
Chemical Engineering and the Department of
Pharmaceutical Sciences at the University of Colorado
Health Sciences Center, is the first University-approved
research center to be housed on two campuses.
Researchers in the Center focus on issues related to the
challenges of supplying biotechnology-derived drugs
such as proteins and DNA to patients.

DNA and proteins are polymers whose remarkable
biological effects are dependent not only on their
chemical structure, but also on the elaborate three-
dimensional structures that they assume when they fold
into their biologically-active conformations. Chemical
engineers have long been involved in producing
products of high chemical purity. In producing
biotechnology-derived drugs for patients, we are faced
with producing these polymers not only at extra-
ordinarily high chemical purities, but also at high
structural purities.

Protein aggregates are a particularly challenging form
of structural impurity. Aggregates are formed when
individual protein molecules unfold and stick together.
Although protein aggregation can be desirable in
cooking applications (when we scramble eggs, heat
causes proteins to unfold, and then spontaneously
aggregate), in pharmaceutical products even minute
amounts of aggregates have been shown to cause side
effects as severe as anaphylactic shock and death.
Protein aggregates are also implicated in a number of
disease states, including Parkinson’s, Alzheimer’s and
prion diseases such as mad cow disease and chronic
wasting disease.

In spite of the importance of aggregation to human
health and the biopharmaceutical industry, relatively
little is known about the reaction kinetics and
mechanisms for protein aggregation. The Center for
Pharmaceutical Biotechnology has focused its attention
on aggregation in three arenas. In the first, Center
researchers have been studying aggregation processes
associated with human disease states. For example,
researchers in the labs of Center co-directors Mark
Manning, Ted Randolph, and John Carpenter recently
studied Congo red, a proposed therapeutic agent that, at
high concentrations, prevents the aggregation of proteins
into the plaques associated with Alzheimer’s disease.
Unfortunately, their study showed that at low concen-
trations (such as those likely to be found within the
brains of Alzheimer’s patients), Congo red actually
promotes the aggregation of proteins. In another recent
study, researchers in the groups of Ted Randolph and

John Carpenter, in collaboration with scientists from
Amgen, have recently identified a free radical-based
degradation product that forms the initiation site for
aggregates of a-synuclein, the protein that aggregates in
the brain to cause plaques associated with Parkinson’s
disease.

A second focus of Center efforts is directed at
understanding the underlying mechanisms governing
protein aggregation in pharmaceutical preparations. For
example, Eva Chi, a chemical engineering graduate
student, recently showed how protein-specific molecular
interactions and the energetics of protein folding dictate
the long-term storage stability of recombinant human
granulocyte colony stimulating factor, a therapeutically
important protein made by Amgen. Likewise, Serena
Webb, a recent Ph.D. graduate of the department, used
interferon-y, a protein manufactured by Genentech, to
show how mechanical stresses during processing to
make freeze-dried drug preparations cause protein
aggregation.

A third area of interest in the Center is the use of high
pressures to reverse aggregates and refold proteins. Matt
Seefeldt, a student in Ted Randolph’s laboratory, has
been working with researchers at Bayer to use high
pressures to reverse protein aggregates formed from
misfolded proteins during production of human placental
bikunin in mammalian cell culture. The work is a
follow-up to research initiated by Rick St. John, a Ph.D.
graduate of the department. The work has also spawned
a new company, BaroFold Inc., which has licensed
patents issued to Center researchers for the high-pressure
protein refolding technology. The company is currently
negotiating contracts with the National Institutes of
Health to refold aggregated proteins required for
production of a new vaccine against malaria.

Outstanding AIChE Student Chapter Award

The Undergraduate Student Chapter of AIChE
received the "Outstanding Student Chapter Award" by
the National AIChE for 2002. The Award was presented
at the Annual AIChE Conference held in November in
Indianapolis, Indiana. The Chapter was led by Amy
Hui, Emily Schneider, and Jennifer Plant Wheeler. The
recognition by National AIChE was given for the
chapter's continued Outreach Program to Middle School
students in the area, the outstanding Rocky Mountain
Student Regional Conference the Chapter sponsored in
Boulder in April, and the chapter's overall philanthropy
with local organizations. The student chapter was
advised by Professor Al Weimer.



CU-ChE ALUMNI RESPONSE FORM

Enclosed is my gift of: $

(Please make your check payable to the CU Foundation
— Chemical Engineering)

Please charge my gift of: $

mark one m [1Visa [ MasterCard
(4 American Express [d Discover

Credit Card Number Expiration Date

Name as it appears on Credit Card (please print)

Authorized Signature

[ Please mark if you would like to be
contacted about establishing a HELP
award or other naming opportunity.

[ Please mark if you would like your gift to
remain anonymous.

Please direct my Chemical Engineering New
Millennium gift to:

[ Max S. Peters Graduate Fund

[ Ronald E. West Undergraduate Fund
[ Clough Computer Instrumentation Fund
[ Chemical Engineering Excellence Fund
[ Chemical Engineering Laboratory Fund
[ Other:

(1 Please mark if this is a recent address
change.

Name(s) as you would like them to appear in
donor acknowledgement listings

Address
City State Zip
Home Phone Business Phone
E-mail

Return to:

Stephanie Kellum

Department of Chemical Engineering
424 UCB

University of Colorado

Boulder, CO 80309-0424

[ 1 would like to help with planning Chemical Engineering reunions and events
[ 1 would like to help mentor a Chemical Engineering student

[ 1 would be interested in giving a talk to Chemical Engineering students in a seminar class
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