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Welcome to the Spring UWAMIC Newsletter!   
   

Dear Members, 
  
Welcome to our 6th year of the UWAMIC newsletter. The last year has been exciting in 
several regards. Top of the list is the renewal of our Materials Research Science and 
Engineering Center for a new six year term by the NSF. 
 
The renewal brings a bit more funding to support a more regional and international 
collaborations to the Center. Only about 50% of the class of MRSEC we were competing 
with received renewal as a full center. This speaks highly of the research and outreach 
effort of our MRSEC, work that is recognized as a world class center of innovation in 
Materials research. More information can be found in our first article of this issue and 
at http://www.news.wisc.edu/releases/16864 . 
 
 
Some changes in our research directions are part of the renewal, so be sure you pay your 
dues and come to the Annual meeting in October to get a fresh perspective on what topics 
we feel are ground breaking materials research! Those members who have not renwed for 
2012 will be getting a reminder from us in the near future. 
 
The last 6 months have also seen significant expansion in our instrument facilities. We have 
added a ZEISS 510 Confocal Microscope, replaced our aging Leo 912 TEM with an FEI tecnai 
T12, and added a Thermo microFT-IR system.. We also won an NSF MRI award to purchase 
a 300KV Field Emission Tecnai  (S)TEM equipped to do electron tomography on biological 
and materials samples! Quite exciting for research here at UW and for you! More about the 
both microscopes is found below. 
 
Finally, I have been approached by a group of graduate students who want to know more 
about work in Industry. The approach will be to invite representatives from our member 
companies to present a short talk about there company and working in idustry on a Friday 
afternoon, followed by a pizza fueled informal reception. We want to kick this off in April 
and May on a once a month schedule. Any Volunters? Please let me know or I’ll be on the 
email and phone inviting you. This should be a great opportunity for one on one with a wide 
range of students. 
 
 
 
 
Thanks for your continued support and regards, 

 
UWAMIC Director,  
Membership Development and Facilities. 
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NSF RENEWS, EXPANDS MISSION OF UW-MADISON MATERIALS 
RESEARCH CENTER  

MADISON - With $18 million over six years, the National Science Foundation is expanding 
the mission of one of the University of Wisconsin-Madison's most prolific and prestigious 
interdisciplinary research centers. 
  
The Materials Research Science and Engineering Center (MRSEC) on Nanostructured 
Interfaces includes more than 40 faculty and 50 students from across the UW-Madison 
campus. It now will serve as a network of regional, national and international collaborations 
that will tackle several grand challenges of materials research and engineering.  
During the last six years, MRSEC researchers have published more than 800 papers in 
scientific journals, delivered more than 600 invited talks and keynote lectures around the 
world and have interacted through diverse forums with more than 50,000 children, adults 
and teachers. In the last five years, MRSEC provided facilities and support to 1,400 users 
across campus and more than 65 Wisconsin companies. Its researchers have filed 34 patent 
applications and spawned multiple successful spin-off companies including Platypus 
Technologies, nPoint, Inc., and SonoPlot, among others. 
  
"We have leveraged the great breadth of scientific and engineering talent at UW-Madison by 
emphasizing interdisciplinary research," says College of Engineering Dean Paul Peercy. "The 
power of this approach is evident in the great success of MRSEC. With this NSF renewal, the 
impact on education, research and the economy will continue to grow."   
The newly funded MRSEC will focus its work through three new interdisciplinary research 
groups. The first seeks to create new semiconductors and will explore new multi-element 
compounds through the manipulation of strain, dimensions and deformability. A 
fundamental understanding of phenomena in this area will enable researchers to create 
entirely new materials for technologies ranging from sensors and solar cells to uses not yet 
conceived.  
 
"Semiconductor materials have and will continue to drive large sectors of the world 
economy," says center director and Howard Curler Distinguished Professor of Chemical and 
Biological Engineering Juan de Pablo. "The work of our first two research groups will find 
direct applications in new technology for high-speed electronics, sensors and solar cells, to 
name a few technology areas."   
 
The second group will study molecular and electronic dynamics where carbon-based 
compounds meet inorganic compounds. Its goals are to simultaneously probe the transport 
of energy and molecular motion one electron at a time, to achieve fundamental 
understanding of such dynamics, and to gain unprecedented levels of control over these 
materials interfaces and their preparation.  
 
A third team will build knowledge about coupling structural, mechanical and interfacial 
interactions in liquid crystalline materials through an emphasis on defect manipulation, 
nucleation, mechanical strain and growth. Liquid crystals have the properties of both 
conventional liquids and solid crystals, with many phases in between. Through techniques 
such as confinement, nanoscale patterning and the addition of multifunctional polymers 
that induce structural order in the liquid crystals, the group will create new classes of 
materials that have applications in engineering, biology and medicine including separations 
technologies, drug delivery, nanoscale materials processing technologies and biosensors 
among others.  
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The MRSEC will include an industrial consortium whose membership will increase to 40 
companies. The organization will help member companies implement technology developed 
by the center, and will serve to strengthen ties between UW-Madison and industry.  
"Building on our history of successful start-ups, this new center will foster an even greater 
entrepreneurial climate to create new companies and jobs for Wisconsin and beyond," says 
de Pablo. "Our graduate and undergraduate students will benefit from an extraordinary 
interdisciplinary environment designed to educate and prepare the next generation of 
leaders in materials science and engineering."   
 
MRSEC also will build on its tradition of excellence in education and outreach to 
communicate the excitement of cutting-edge science to large numbers of K-12 students and 
teachers. In collaboration with MRSEC students and faculty, the center's education and 
outreach staff will continue to develop educational products and state-of-the-art content 
that draw on materials science to motivate students from diverse backgrounds to pursue 
careers in science and engineering. Additionally, through an international program based on 
partnerships with premier universities on four continents, UW-Madison students will 
experience different cultures and a wide array of world-class research groups around the 
globe. 
 
Katrina Forest named 2012 Howard Hughes Medical Institute 
Faculty Fellow 
 

Katrina Forest, professor of bacteriology, has been selected by the Institute for Biology 
Education as a Howard Hughes Medical Institute (HHMI) Faculty 
Fellow for 2012. The program is part of the Foundations for Success 
in Undergraduate Biology project, which provides programming for 
first-year undergraduates in the biosciences and is funded by a 
four-year, $1.4 million grant from HHMI. 
 

Forest was chosen as a fellow both for her excellence in teaching 
and for her dedication to passing her knowledge and skills along to 
the next generation of educators. These qualities are ideal for the 
two-tiered fellows program, which provides first-year bioscience 
students with an engaging two-credit course, Exploring Biology, 
while simultaneously training graduate student and post-doc 
teaching fellows in the essentials of working with first-year students. 
 

The multiple levels of the program appeal to Forest, who points 
out: “I can ultimately have an impact on a larger number of first-
year students by enabling a group of learned and caring postdoctoral fellows and graduate 
students to take up this role and carry it with them to their next position than I could by 
interacting only with individual undergraduates.” 
 

Forest brings expertise in working with undergraduates. She is a member of the Biocore 
honors program teaching team, an advisor, and a mentor for undergraduate researchers, 
as well as a past co-director of the Women in Science and Engineering Residential College. 
 

To read more, visit: http://www.news.wisc.edu/20316 
   
Wendy Crone Named to Graduate Education Post 
 

Wendy Crone, a professor of engineering physics and interim 
associate dean of physical sciences in the UW-Madison Graduate 
School, has been named the school's associate dean for graduate 
education. 
 

Crone is a long-time member of the UW-Madison community, joining 
the College of Engineering faculty in 1998. An expert in the area of 
engineering mechanics, Crone is the author or co-author of more 
than 50 refereed journal articles and dozens of conference 
proceedings and contributed presentations. She was named 
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Graduate School interim associate dean of physical sciences in 2011. 
 

In addition to her scholarly work in engineering, Crone has been a campus leader in science 
education and professional development. She served seven years as director of education in 
the UW-Madison Materials Research Science and Engineering Center, co-directed the Women 
in Science and Engineering Residential Program, and directed and served on the executive 
committee of the Women Faculty Mentoring Program. In addition, she has served as a 
mentor and advisor to numerous students through her scholarly work and in programs such 
as the Graduate Engineering Research Scholars. 
 

"I see myself as having simultaneously pursued two parallel career tracks," Crone says. 
"One is focused on the development of a world-class research program in engineering 
mechanics, and the other devoted to science education and professional development." 
 

To read more, visit: http://www.news.wisc.edu/20250 
  

 
 
 
  

Microscope will give UW researchers powerful view of molecular structures 
Oct. 27, 2011  
 
This image produced by a three-
dimensional electron microscope 
of a cell from a corn kernel 
helped UW–Madison botanist 
Marisa Otegui find important 
signaling proteins outside the 
parts of the cell with which they 
are usually associated. 
A successful campus-wide 
partnership will bring to the 
University of Wisconsin–Madison 
a powerful new electron 
microscope equipped to produce 
high-resolution, three-
dimensional images of a wide 
range of biological samples. 
“It fills a prominent gap in our capabilities on campus,” said Marisa Otegui, a UW–Madison 
botany professor who must travel to Boulder, Colo., to peer at samples in her study of 
proteins used by plant cells for sensing and communication. 
Common electron microscopes produce two-dimensional images in shades of grey from 
thinly sliced samples. 
“The problem is every image is flat,” Otegui said. “If there are connections between features 
in your sample, you can’t see them. That’s an important limitation.” 
Funded by a $1.5 million grant Otegui and a team of researchers won from the National 
Science Foundation, the high-resolution system bound for campus can handle far thicker — 
and even flash-frozen — samples. 
The samples are bombarded by electrons while being tilted 60 degrees, an imaging 
approach often used in medical applications to produce images of the inside of people. A 
series of two-dimensional pictures of a sample are created, then combined to render the 
original sample in three dimensions. 
“With that, you can calculate the surface area and distances between cellular structures. You 
can see how they fit together,” Otegui said. “It’s really useful, important information for a lot 
of researchers.” 
The microscopes special “cryo” capabilities allow researchers to freeze samples. 
“The rapid freezing process stops everything in place, so you can look at your specimen in 
as close to its native state as possible,” Otegui said. “It’s another powerful feature, as many 
of us must essentially kill our sample cells to look at them. And as soon as that sample is 
taken, things begin to change inside.” 

Instrumentation News 
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Researchers from molecular virology, soil science, physics, zoology and the Laboratory for 
Optical and Computational Instrumentation joined in the grant proposal, and the network of 
users is expected to be even larger. 
“It works so well as a shared resource,” Otegui said. “You collect your images, and then you 
spend a long time working with the data. One week at the microscope can give you data to 
work with for months and months.” 
The new instrument will be housed in the College of Engineering’s Materials Science Center, and 
maintained with funding from the College and from the Morgridge Institute for Research, the 
private, non-profit half of the Wisconsin Institutes for Discovery. 
“It’s such a good example of teamwork,” Otegui said. “We’ve got representatives from the 
College of Letters & Sciences, CALS, the medical school, Engineering, even the Morgridge 
Institute. We need more examples like that on campus.” 
First of its kind in Wisconsin, the microscope should be installed by spring. This fall, Otegui 
and the grantees are hammering out details to purchase the instrument. 
“In the future, we’re hoping to add more analytical features, like the ability to get elemental 
composition data from the scans,” she said. “We will acquire an instrument that will not only 
meet our current imaging needs but also future applications that — for now — we can only 
dream about.” 
Zeiss 510 Meta confocal laser scanning microscope 

 The Materials Science Center has a 
Zeiss 510 Meta confocal microscope with 
an Axiovert 200M inverted 
microscope.   This instrument is 
equipped with 2 PMT detectors and the 
META detector.  With the META detector, 
the emission is projected onto 32 
channels for spectral separation. These 
detectors allow for the simultaneous 
imaging of several different fluorophores 
and with the META detector imaging is 
not limited by the available emission 
filters.  The microscope has fluorescence 
capabilities with DAPI, FITC and 
Rhodamine filter cubes.  DIC imaging is 
possible with the 20x objective. Confocal 

images can be taken simultaneously with transmission images.  The microscope is also 
equipped with a motorized x – y stage. In addition, this system can be easily configured for 
reflectance confocal to image non-transparent samples. 
 Instrument details: 
Mercury Lamp: 
DAPI, FITC and Rhodamine filters 
 
Excitation Sources: 
Argon: 458, 477, 488, 514 
DPSS: 561 
HeNe: 633 
 
Excitation Dichroics: (KP = low pass) 
NT 80/20 (passes 80% of the light) 
488/561/633 
KP 700/488 
KP 700/561 
458/514 
458 
488/561 

KP 650  
 
Objectives: 
1)    A-Plan 10x/0.25air, WD = 4.5   
2)    C-Apochromat 10x/0.45 water, WD = 1.8 
3)    Plan Apochromat 20x/0.8,WD = 0.55 
4)    C-Apochromat 40x/1.2water, WD = 0.28 
 
Emission filters: (KP = low pass, BP = band pass, 
LP = high pass) 
Channel S: 32 channel META detector 
Channel 2: KP 685, BP 390 – 465, BP 435 – 485, 
BP 480 – 520, BP 500 – 530, BP 500 – 550 
Channel 3: LP 505, BP 510/20, BP 500 – 550, BP 
535 – 590, BP 575 – 615, BP 650 – 710 

 
Contact Information 
Contact Name: Julie Last 
Contact E-mail: jalast@wisc.edu 

Phone number: 262-3613strumentation News 
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Instrumentation News 
Instrumentation News 

Free Energy of Defects in Ordered Assemblies of Block Copolymer 
Domains  
 

U. Nagpal, M. Müller, P. F. Nealey, J. J. de Pablo 
ACS Macro Letters 1, 418–422 (2012) 
 

Abstract: We investigate commonly occurring defects in block 
copolymer thin films assembled on chemically nanopatterned 
substrates and predict their probability of occurrence by 
computing their free energies. A theoretically informed 3D 
coarse grain model is used to describe the system. These 
defects become increasingly unstable as the strength of 
interactions between the copolymer and the patterned 
substrate increases and when partial defects occur close to the 
top surface of the film. The results presented here reveal an 
extraordinarily large thermodynamic driving force for the 
elimination of defects. When the characteristics of the substrate 
are commensurate with the morphology of the block copolymer, 
the probability of creating a defect is extremely small and well 
below the specifications of the semiconductor industry for 
fabrication of features having characteristic dimensions on the 
scale of tens of nanometers. We also investigate how the 
occurrence of defect changes when imperfections arise in the 
underlying patterns and find that, while defects continue to be remarkably unstable, 
stretched patterns are more permissive than compressed patterns. 
 

http://pubs.acs.org/doi/full/10.1021/mz200245s 
 
Influence of Simple Electrolytes on the Orientational Ordering of 
Thermotropic Liquid Crystals at Aqueous Interfaces 
 

R. J. Carlton, J. K. Gupta, C. L. Swift, N. L. Abbott 
Langmuir 28 (1), 31-36 (2012) 
 

 

Abstract: We report orientational anchoring 
transitions at aqueous interfaces of a water-
immiscible, thermotropic liquid crystal (LC; 
nematic phase of 4′-pentyl-4-cyanobiphenyl 
(5CB)) that are induced by changes in pH and the 
addition of simple electrolytes (NaCl) to the 
aqueous phase. Whereas measurements of the 
zeta potential on the aqueous side of the 
interface of LC-in-water emulsions prepared with 5CB confirm pH-dependent formation 
of an electrical double layer extending into the aqueous phase, quantification of the 
orientational ordering of the LC leads to the proposition that an electrical double layer is 
also formed on the LC-side of the interface with an internal electric field that drives the 
LC anchoring transition. Further support for this conclusion is obtained from 
measurements of the dependence of LC ordering on pH and ionic strength, as well as a 
simple model based on the Poisson–Boltzmann equation from which we calculate the 
contribution of an electrical double layer to the orientational anchoring energy of the LC. 
Overall, the results presented herein provide new fundamental insights into ionic 
phenomena at LC–aqueous interfaces, and expand the range of solutes known to cause 
orientational anchoring transitions at LC–aqueous interfaces beyond previously 
examined amphiphilic adsorbates. 
 

http://pubs.acs.org.ezproxy.library.wisc.edu/doi/abs/10.1021/la203729t 
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Nanotextured Gold Coatings on Carbon Nanofiber Scaffolds as 
Ultrahigh Surface-Area Electrodes 
 

K. M. Metz, P. E. Colavita, K.-Y. Tse, R. J. Hamers  
Journal of Power Sources 198 (15), 393–401 (2012)  
 

Abstract: High surface area metal electrodes are desirable for 
applications in energy storage and energy conversion. Here, the 
formation and electrochemical characterization of a hybrid 
material made by electroless deposition of gold onto a 
scaffolding of vertically aligned carbon nanofibers is described. 
Vertically aligned carbon nanofibers, ∼80 nm in diameter, 
provided mechanical support and electrical contact to the highly 
textured nanoscale gold coatings. By chemically functionalizing 
the nanofiber surfaces and then using electroless deposition 
methods, a highly textured metal coating was formed. The 
electrochemical response of these “nano-on-nano” hybrid 
electrodes was characterized using electrochemical methods. 
The results show that using the metallic coatings can increase 
the electrochemically active surface area by up to a factor of 10 
compared with the starting carbon nanofiber scaffolds. The 
electrochemical response of the electrodes was modulated by 
varying the deposition time of the gold. 
 

http://www.sciencedirect.com.ezproxy.library.wisc.edu/science/
article/pii/S0378775311019343 
 
C-Terminal Functionalization of Nylon-3 Polymers: Effects of C-
Terminal Groups on Antibacterial and Hemolytic Activities 
 

J. Zhang, M. J. Markiewicz, B. P. Mowery, B. Weisblum, S. S. Stahl, S. H. Gellman 
Biomacromolecules 13 (2), 323-331 (2012)  
 

Abstract: Nylon-3 polymers contain β-amino-acid-derived subunits and can be viewed as higher 
homologues of poly(α-amino acids). This structural relationship raises the possibility that nylon-3 
polymers offer a platform for development of new materials with a variety of biological activities, 
a prospect that has recently begun to 
receive experimental support. Nylon-3 
homo- and copolymers can be 
prepared via anionic ring-opening 
polymerization of β-lactams, and use 
of an N-acyl-β-lactam as coinitiator in 
the polymerization reaction allows 
placement of a specific functional 
group, borne by the N-acyl-β-lactam, 
at the N-terminus of each polymer 
chain. Controlling the unit at the C-termini of nylon-3 polymer chains, however, has been 
problematic. Here we describe a strategy for specifying C-terminal functionality that is based on 
the polymerization mechanism. After the anionic ring-opening polymerization is complete, we 
introduce a new β-lactam, approximately 1 equiv relative to the expected number of polymer 
chains. Because the polymer chains bear a reactive imide group at their C-termini, this new β-
lactam should become attached at this position. If the terminating β-lactam bears a distinctive 
functional group, that functionality should be affixed to most or all C-termini in the reaction 
mixture. We use the new technique to compare the impact of N- and C-terminal placement of a 
critical hydrophobic fragment on the biological activity profile of nylon-3 copolymers. The 
synthetic advance described here should prove to be generally useful for tailoring the properties 
of nylon-3 materials. 
http://pubs.acs.org.ezproxy.library.wisc.edu/doi/abs/10.1021/bm2013058 
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