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objectives including a recent Applied Research Grant from WiSys, Inc.
Through the GTAC facility, he has worked to increase UW System 

student and faculty access to biotechnology through development 
of open access labs and self-directed workstations for user training 
and distributed management. His efforts continue to expand upon 
an international internship experience established in 2007 with the 
Institute for Genomics and Integrative Biology, Dehli, India to provide 
opportunities for student and scientist exchange and potential studies 
abroad. 

Dr. Pickart’s non-academic activities include the recent founding 
of Proteamedics, LLC, a biotechnology startup company in the 
Chippewa Valley focused on providing biodiagnostic, therapeutic and 
biomedical R&D consulting solutions. He serves as a member of the 
scientific advisory board for Asenterra Systems, Inc., has been active 
in consulting in the fields of tissue engineering and genomics and is 
eager to develop joint R&D projects for biodiagnostics, drug screening 
and development with potential business partners. He can be reached 
by phone: 715-232-2561 (office) or 715-338-8947 and email: 
pickartm@uwstout.edu.

2:30 - 4:00 pm	 Entrepreneurship Presentations

Moderator: David Ward

David J. Ward is the Founder and President 
of NorthStar Economics, Inc. His company 
provides economic consulting services to 
public sector and private sector clients. Dr. 
Ward and his firm have extensive experience 
in strategic economic development planning 
in Wisconsin and the Midwest. Dr. Ward 
is an active angel investor and is a founding 
member of the Origin Investment Group 
of La Crosse. He is a member of the State 
Advisory Committee for the Wisconsin Angel Network (WAN). He is 
the co-author of the 2003 and 2005 “NorthStar Guide to Growth and 
Venture Capital.”

Dr. Ward earned his B.B.A., M.B.A. and Ph.D. in Finance from 
UW-Madison. Dr. Ward completed a 31 year career in the University 
of Wisconsin System in July of 2000. He held teaching positions at 
the UW-Green Bay and UW-Oshkosh. He served as Vice-Chancellor 
and Acting Chancellor at UW-Oshkosh and concluded his career in 
higher education as the Senior Vice President for Academic Affairs for 
the UW System.

Dr. Ward is currently serving as the Interim Chancellor at UW-
Green Bay as the campus searches for a new chancellor this fall.

State Government Resources and Grants 

Kathy Collins, WI Department of Commerce

Kathy Collins is the Technology & Development Finance Manager 
with the Division of Business Development Bureau of Technology and 
Entreprenurship at the WI Department of Commerce. She provides 
funding assistance to early stage technology development businesses 
through a variety of grant, loan and tax credit programs. Her 
background includes business development, finance and management 
in multiple programs areas.

Venture Capital Investments

Charlie Goff, NEW Capital Fund, LP 

Charlie Goff serves as the General Partner 
of NEW Capital Fund, LP. As General 
Partner his responsibilities include 
coordinating the activities of the Fund, 
managing the Fund’s operations and 
finances, promoting the Fund to stimulate 
deal flow and providing support and 
interface for the Fund’s Limited Partners and 
portfolio companies. Over his career, Mr. 
Goff has founded, grown and sold numerous 
entrepreneurial companies, including Forward Enterprises, Inc. At 
the time of sale, Forward Enterprises had five locations in three states 
and 75 employees. Mr. Goff earned a degree in Math and Computer 
Science from UW-Oshkosh and an M.B.A. from UW-Madison. 
Mr. Goff currently serves on the Board of Directors of the Appleton 
YMCA, Appleton; Azco, Inc., in Menasha; Frozen Codebase, LLC, 
in Green Bay; Keller, Inc., in Kaukauna; and Renovar, Inc., in 
Madison.

Angel Investments

Pete Marsnik, ClearWater Systems, LLC

Pete Marsnik is President of ClearWater 
Systems, LLC, of Eau Claire providing 
process development and business 
development services to customers in 
medical device, green tech, clean tech and 
nanotechnology industries since 2000. 
He also founded a company to advance 
technology for production of water pollution 
treatment media using a renewable feedstock 
(soybean hulls) in 2004. 

He is manager of the Chippewa Valley Angel Investors Network, 
LLC, that has invested in seven startup and early stage ventures in the 
last several years, and serves as an Executive in Residence (EIR) in 
the UW-Eau Claire Entrepreneur Program.

Friday, July 18
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4:00 pm	 Closing Remarks

Julie Furst-Bowe, Provost and Vice-Chancellor, UW-Stout
Julie A. Furst-Bowe serves as Provost and 
Vice Chancellor Academic and Student 
Affairs for UW-Stout. Dr. Furst-Bowe has 
been in the field of higher education for 20 
years. She has been at UW-Stout since 1990, 
and has served as a faculty member, graduate 
program director, department chair, assessment 
coordinator and associate vice chancellor 
prior to assuming her position. She has been 
extensively involved with quality improvement 
efforts at UW-Stout and serves as a senior 
examiner for the Baldrige Awards Program and for the Academic 
Quality Improvement Project. 

She was instrumental in UW-Stout becoming the first institution 
to receive the Malcolm Baldrige National Quality Award and serves 
as a judge for the state quality award programs in Wisconsin and 
Minnesota. She has presented nationally and internationally on the 
topic of quality in higher education and recently edited a book on this 
topic. Julie holds a Ph.D. degree in Education from the University of 
Minnesota.

Federal Research and Development Funding 
for Small Businesses

Pat Dillon, Wisconsin Entrepreneurs’ Network

Pat Dillon is the Northwest Regional 
Director for the Wisconsin Entrepreneurs’ 
Network (WEN), part of the Governor’s 
Grow Wisconsin Plan. WEN’s mission is 
to provide seamless access to the statewide 
network of entrepreneurial resources and 
expertise to create new ventures, help grow 
existing businesses and move forward high 
potential entrepreneurs to enable Wisconsin 
to be competitive in a global economic 
environment.

Ms. Dillon brings more than 20 years of public-private sector 
knowledge and experience to WEN. She provides business development, 
technology transfer and economic development expertise to the region, 
and expertise in the federal Small Business Innovation Research (SBIR) 
and Small Business Technology Transfer (STTR) Programs.

Prior to joining WEN, Dillon was the executive director and 
program director of Minnesota Project Innovation, Inc. where she 
consulted with hundreds of companies, resulting in more than 30 seed, 
early stage and emerging companies to win more than $20 million 
in federal research awards through SBIR and STTR Programs. 
Additionally, she was a co-founder of the Minnesota Seed Capital 
Network.

Dillon is highly recognized nationally and locally for her 
knowledge and expertise in the entrepreneurial environment and the 
SBIR/STTR Programs. In 1999, she was awarded the prestigious 
Small Business Administration Tibbetts Award, and in 2001, she was 
recognized by City Business (Minneapolis/St. Paul Business Journal) 
as one of the 25 Most Innovative Women in Minneapolis.

Ms. Dillon graduated from Winona State University with 
an M.B.A. and B.S. in Business Administration. Ms. Dillon is a 
Commander in the United States Navy Reserve with more than 30 
years of service.

Agenda Friday, July 18
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Biomass

Effects of Recycling Education on Campus Recycling 
Rates

Jessica Van Der Werff, Advisor: Krista James, Applied Science, UW-
Stout 

Several campuses have determined that their recycling resources 
aren’t being used efficiently. Students are often confused, 
resulting in poor recycling behavior or refusal to recycle all 
together. Consequently, recycling education has been used 
to increase recycling. UW-Stout is unique because it has a 
Freshman Orientation initiative, allowing for a targeted recycling 
education program. An experiment was designed to test the 
hypothesis that freshmen who participate in the recycling 
workshop during orientation week will have higher recycling 
rates than freshmen who don’t participate. Two freshmen 
residence halls of similar population size were observed, one 
control and one experimental. During the first week of the 
fall 2007 semester, over 200 freshmen from the experimental 
group attended a 20-minute workshop to learn how to properly 
recycle and why it’s important. The control group didn’t receive 
the training. After the workshop, weekly recycling data were 
collected at both sites for the entire semester. A pre- and post-
experiment recycling attitudes survey was also administered to 
students living within the two residence halls. Data supports 
the hypothesis that recycling education will increase recycling 
among college freshmen. Additionally, survey results provide 
important feedback that is useful in helping campuses develop or 
refine their recycling education programs.

Biotechnology

GTAC: Development of a UW System Genomics Core 
Facility

Heather Patnode, Rebecca Valaske, James Lokken, Annessa Myers, 
Anna Peterson, and Michael Pickart, UW-Stout

The UW-Stout Genomics Technology Access Core Facility 
(GTAC) was established in 2007 through initial funding from 
WiSys, Inc. and the UW-Stout College of Arts and Sciences. 
GTAC provides an open access genomics screening UW 
System core facility supporting highly collaborative research 
and educational opportunities. Over ten active national and 
international collaborations have since formed through GTAC, 
facilitating academic and business partner opportunities in basic 
research, technology transfer and experiential learning. 

GTAC currently facilitates access to a variety of collections 
for functional genomics including antisense and small molecule 
chemicals, mutant and transgenic zebrafish (Danio rerio) strains, 
mammalian cell lines, artificial tissues and human embryonic 
stem cell-derived tissues. These resources are currently being 
used to further understand the genetic basis of tissue and organ 

development, particularly as it relates to human disease, and 
to identify new tools for counteracting abnormal development 
and disease. These resources are available to UW System 
faculty and students, as well as other academic, biomedical or 
industry partners to carry out specific research or technology 
development projects. Training is also available for organizations 
that desire individual use of GTAC facility resources to conduct 
studies in the area of molecular biology and genomics. For 
individuals preferring to utilize the genomics expertise of 
GTAC’s staff and associated faculty, a continually expanding 
array of genomics related services such as Evaluation of 
Chemical Toxicity or Investigation of Gene-Specific Inactivation 
are currently available through GTAC.

Integration of GTAC projects into courses such as UW-Stout’s 
Molecular Biology and Advanced Biotechnology classroom 
curricula has opened the door for a number of student research 
projects tied to faculty collaboration. Recent examples of 
student research projects include the microinjection of antisense 
morpholinos (MOs) to characterize gene function and chemical 
testing/mutagenesis to aid in drug discovery. Two recent projects 
have used the antisense morpholino (MO) knockdown approach 
to study genes associated with pigment development and the 
toxicological response to alcohol. Other collaborations with 
UW System faculty and students are aimed at identifying novel 
genes during tissue development using differential display and/or 
microarray studies.

GTAC welcomes all interested collaborators, through the 
UW System and beyond. For further information, please contact 
Dr. Michael A. Pickart at (715)232-2561.

Ultraviolet (UV) Tolerance in Plants

Mohamed I. Yakub, Matthew J. Rubin, M.S., and Lisa A. Dorn, 
Ph.D., Department of Biology and Microbiology, UW-Oshkosh 

Ultraviolet (UV) radiation can be harmful to plants and 
animals. Tolerance of UV damage may be advantageous if 
UV levels change due to human activities. However, elevated 
UV exposure is evolutionarily novel for most if not all extant 
species.  Plants may evolve UV tolerance via responses to more 
familiar environmental stressors. We examined the responses of 
several Arabidopsis thaliana populations to the evolutionarily 
novel UV-C radiation as well as the evolutionarily familiar 
environment, cold stratification. We found genetic variance 
among Arabidopsis thaliana populations for plasticity of some 
traits to UV but only if not cold stratified. This interaction 
of plant responses to cold and UV suggests that plants utilize 
existing pathways to respond to novel environments. 
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Culturing Human Embryonic Stem (hES) Cells in 3D 
Using Rudimentary Tissue Engineering Scaffolds

Chris Wenig, Travis Cordie, Steven Talsness, Paige Sams and Timothy 
Lyden, Ph.D., Department of Biology, UW-River Falls 

Our laboratory has recently been exploring the application 
of natural extracellular matrix materials to rudimentary tissue 
engineering. These efforts are seeking to produce artificial 
tissues (ATs) for the study of early developmental processes. 
To date, we have been extremely successful and produced ATs 
from over a dozen cell lines as well as more than seven early 
avian developmental tissues. This year we extended that work 
to include human embryonic stem (hES) cells with the purpose 
of developing a method to generate specific human ATs from 
the cell level up. If successful, this will provide an in-vitro 
method to study fundamental cellular processes which establish 
tissue architecture in the developing fetus. In these studies, 
the ATCC hES cell line (hESC BG01V) was used to establish 
cultures on mouse embryonic fibroblast feeder layers. Following 
growth of the feeder cells on scaffolds, hES were transferred 
and maintained in 3D culture for more than two months. These 
cultures developed large-scale features consistent with standard 
“embryoid bodies” commonly used to derive differentiated cells 
from hES cultures. Most of these structures appeared to be cystic 
and some displayed relatively well-organized, complex features 
similar to those seen in early development. When loaded directly 
onto scaffolds without feeder cells, colonies of hES maintained 
a less organized morphology for longer periods, but eventually 
differentiated into cystic structures as well. In this report, we 
present morphological data using phase contrast, dark field and 
scanning electron microscopy. Ongoing work is now focused 
on characterizing the nature of the cells observed in these 3D 
structures using immunofluorescent labeling for hES as well as 
mesenchymal, endodermal and ectoderm stem cells. 

Ultrastructural Characterization of Avian Embryonic 
Artificial-Tissues (ATs) Derived from Early Long Bone 
Rudiments Using SEM

Paige Sams, Travis Cordie, Christopher Wenig, Erik Wood, Michelle 
Willette and Timothy Lyden, Ph.D., Department of Biology, 
UW-River Falls 

In this project, a unique new natural scaffolding material 
was employed to test the potential of early avian long bone 
rudiments for attachment and spread onto a 3-dimensional 
matrix. Previous reports have indicated that our scaffolding 
material can support osteogenic cell attachment and growth 
forming pseudo-bone fragments, however, those studies used a 
cell line and not primary embryonic tissues. In this report, we 
detail the results obtained by extended culture of very early 
cartilaginous molds of embryonic long bones and the resultant 
monolayer cultures. Long bone rudiments from 2-7 day stage 
chicken embryos were harvested and cleared of attached 
mesenchymal tissues. These were then placed onto natural 
scaffolds and allowed to adhere during the subsequent culture 
period. Although adherence was rapid and formed a strong 

connection between the scaffold and the bone rudiment, in 
contrast to our experience with other primary 3-D culture 
from various embryonic tissues, the main rudiment remained 
intact but attached to the scaffold. Eventually cells grew out 
and incorporated large portions of the scaffold into very 
large overall ATs. As the culture period extended the original 
rudiment underwent significant growth and restructuring 
but retained its distinctive position relative to the scaffold. 
During the early culture period and continuously thereafter, 
the rudiment shed very large numbers of rounded and fast 
growing cells which seeded the culture wells and eventually 
formed monolayers. These monolayer cultures are very 
distinctive with two major populations of cells being 
consistently present. The first population is the originally 
shed very rounded and smooth cells that adhere, but do not 
spread following attachment. This population is extremely 
active mitotically with large clusters of newly grown cells 
forming colonies throughout the monolayers. These cultures 
can be trypsinized and passed at more than 1:5 splits with no 
loss of the population. The cells of the second population are 
relatively flat and fairly epithelial in morphology. Continuing 
studies have shown that monolayers of the rounded cells 
can be used to seed secondary scaffold cultures which then 
produce similar large-scale ATs. Here we report on the 
ultrastructural details of both primary and secondary bone 
rudiment ATs. Both show evidence of “bone-like” internal 
architecture.

Development of Artificial-Tissues (ATs) from Early 
Avian Embryonic Cardiac Tissues Strongly Implies a 
Contribution from Fetal Stem Cell Populations

Travis Cordie, Chris Wenig, Michelle Willette, Paige Sams and 
Timothy Lyden, Ph.D., Department of Biology, UW-River Falls 

In this project our laboratory has been focused on the 
application of a unique new natural scaffolding material to 
generate long-term 3-dimensional cultures of early avian 
embryonic cardiac tissue harvested from 2-3 and 5-7 day 
stage chicken embryos. In these studies, samples were 
harvested and surgically cleared of non-cardiac tissues 
before introduction to a natural 3-D scaffolding material. 
These samples were then maintained for up to three months 
in continuous culture. During this period, significant 
expansion and development of cardiac ATs were observed 
and monitored morphologically. The culture began with 
explanted heart tissue adhering to the scaffolds within the 
first 24-48 hours, followed by extension and expansion 
onto the scaffold form. Initially, and for at least 1.5-2 weeks 
following explant to scaffolds, tissue fragments maintained 
a regular and organized beat. These contractions continued 
as the tissue shifted its shape to fit the scaffolding and 
then resolved into what appeared to be a continuous state 
of relative contraction which eventually compressed the 
architecture of the scaffolding itself. The cells making up 
these ATs, showed morphology consistent with the cardiac 
differentiation lineage. Given the expansion of these tissue 
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fragments to perhaps 5-10 times their original volume, it is 
evident that fetal stem cell populations have been transferred 
with the tissue fragments. Further studies are continuing to 
address this question by employing BuDr to detect “stem-like” 
populations within these ATs structures and to identify potential 
stem cell “niches” associated with our scaffolds. Additional 
labeling studies are planned to qualify the nature of the cell 
populations observed and these will be augmented with SEM 
studies to further define the morphology. Collectively, these 
studies suggest that cardiac ATs can readily be produced using a 
simple scaffolding material and early avian embryonic tissues.

Artificial-Tissues (ATs) Developed from Early Avian 
Embryonic Neural Samples

Michelle Willette, Travis Cordie, Christopher Wenig, Paige Sams and 
Timothy Lyden, Ph.D., Department of Biology, UW-River Falls 

Our laboratory has reported the development of a new and 
simple method for culturing early avian embryonic artificial 
tissues or ATs in-vitro. Using a rudimentary 3-dimensional 
scaffolding material that closely mimics mammalian collagen; 
we are studying the resulting ATs structures and associated 
monolayer cultures with a particular focus on the potential 
role of fetal tissue stem cells in their development. In this 
project we harvested fore, mid and hind brain samples from 
2-7 day chicken embryos. These were then introduced to 3-D 
scaffolds and cultured for extended periods, in some cases for 
as much as 6+ months. These results have been repeated in 
at least five independent studies. However, tissues harvested 
from various brain regions have shown a distinctly different 
pattern of behavior once explanted to the scaffolds. Basically, 
samples from the hindbrain attach and survive with some 
minor expansion while forebrain samples display a variable 
capacity to expand onto the scaffolds. In contrast to both of 
these, midbrain samples normally attach and spread rapidly 
onto the scaffolds, eventually encasing the entire structure. In 
addition to prolific expansion, midbrain cultures also display a 
tendency to produce additional developmental features. These 
include complex surface extensions and structures with stalk-like 
connections to the main ATs. Midbrain ATs also tend to establish 
monolayers in the bottom of the culture wells, which often 
contain a sub-population with stem cell characteristics. Current 
studies are seeking to refine our understanding of the nature 
of these cells and to place them within the context of the ATs. 
These continuing studies will also test the hypothesis that our 
scaffolding material presents a specific microenvironmental niche 
for early neural stem cells. 

Observations from Syncytial Cell Formation Provide 
Evidence in Support of the “Tensegrity” Model of 
Cellular Architecture

Curtis Thacker, Michael Salmela and Timothy Lyden, Ph.D., 
Department of Biology, UW-River Falls

A central question in human reproductive biology over the 
past 25 years has centered on the terminal differentiation of 
placental trophoblast. Normal development of this interface 
between the maternal circulation and fetal tissues is marked 
by expression of a number of endogenous retroviral proteins 
including a fusion-mediating envelope or surface protein. In 
continuing efforts to understand this developmental process, 
we have employed an HIV-1 envelop-mediated fusion model 
system (CHO-WT/HeLa) to study morphological changes and 
associated reorganization of cellular cytoskeletal components. 
During the course of these studies, we developed a set of 
data which can best be understood and interpreted in terms 
of a recently proposed model of cellular architecture called 
“tensegrity”. This model argues that all cellular structures 
maintain their shape and internal organization through the 
dynamic balancing of force generating elements (tensional) and 
force directing or compensating elements (compression). The 
most straightforward application of these ideas in cell biology 
assumes that actin is a “tensional” element while microtubules are 
“compression” elements and the intermediate filaments are inter-
convertible between the two states. Here we present a number of 
tensegrity-related observations from recent work which suggests 
a unique perspective on the retroviral-mediated trophoblast 
developmental fusion process.

Chemical Synthesis

A New Fluorescent Method for Monitoring Acid in 
Engine Oil

Gina E. Macek and David E. Lewis, UW-Eau Claire

The acid content of oil is usually cited in terms of “Total 
Acid Number,” or TAN, which is the number of milligrams 
of potassium hydroxide required to neutralize the acid in 
one gram of oil. The TAN of a sample is usually determined 
by potentiometric titration in non-aqueous solvents, or by 
colorimetric titration with phenolphthalein as indicator. The 
sample size in most of these methods is 2-20 mL of oil. Our 
discovery that 4-(w-aminoalkyl)amino-1,8-naphthalimides 
respond to metal ions in a non-aqueous environment has 
allowed us to monitor the concentrations of these metal ions in 
isopropyl alcohol. As the metal ion concentration increases, the 
fluorescence emission intensity at 490 nm increases until there is 
a saturation of the amine ligand by the metal. When the ratio of 
emission (I490/I525) is plotted against the logarithm of the metal 
ion concentration, the plot is linear over five orders of magnitude 
until the saturation point is reached. We have found that this 
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same technique can be applied to the monitoring of acid content 
in engine oil, and have developed a method for monitoring 
the acid content of lubricant in internal combustion engines 
by taking advantage of the fact that the lone pair on the distal 
amino group of 4-(2-aminoethyl)amino-1,8-naphthalimides leads 
to quenching of the fluorescence emission of that dye in the 
region at or near 490 nm, while not affecting the fluorescence 
emission at or near 520 nm. We have monitored six school 
buses in the City of Eau Claire, and we have found that we can 
routinely monitor acid content of the oil by using these dyes. 
What is most important, however, is the fact that this method 
of analysis requires only 20 microliters of oil, an amount easily 
taken from the end of the dipstick.

Material and Method Developments for Processing and 
Lifting Latent Fingerprints from Wet Vehicle Surfaces 

Sasha Teymorian and Franklin Chen, Natural and Applied Science1, 
UW-Green Bay

A scientific principle to lift and process latent fingerprints has 
been demonstrated. Formulations and methods for depositing 
pigmented particles onto the fingerprint on wet surfaces based 
on flocculation-on-demand colloidal chemistry strategy are 
developed. One example of such pigment-developing strategy 
is to apply a suspension of titanium dioxide, water and chitosan 
polymer onto fingerprint when the surface is pre-treated with 
a dilute sodium dodecyl sulfate solution. Pigmented titanium 
dioxide particles flocculated and deposited to the fingerprint 
surface when suspension becomes unstable as a cationic polymer 
(chitosan) electrostatically interacts with an anionic surfactant 
(sodium dodycyl sulfate) at the interface. 

To lift pigmented fingerprint from wet surfaces, sol-gel 
transitions based on two different silicone polymerization and 
cross-link reaction chemistries are successfully formulated. These 
silicone polymer based sol-gel transitions successfully lift the 
titanium-dioxide deposited fingerprint images. This P.I. is now 
engaging formulation improvement work as to develop novel 
materials and methods to lift and process fingerprints.

Straightforward and Efficient Cu-Catalyzed Cross-
Coupling Reaction of Alkyl and Aryl Vinyl Iodides with 
Thiols: Facile Regio- and Stereospecific Synthesis of 
Vinyl Sulfides

James M. Cook, M. Shahjahan Kabir, Department of Chemistry and 
Biochemistry, UW-Milwaukee and Aaron Monte,  Department of 
Chemistry, UW-La Crosse
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A general, mild, regio- and stereospecific, Cu-based 

protocol for the cross-coupling of vinyl iodides and thiols for 

the synthesis of vinyl sulfides is reported. The desired vinyl 
sulfides are obtained in excellent yields with retention of 
stereochemistry, using a Cu(I) catalyst in combination with 
the ligand, cis-1,2-cyclohexanediol. These transformations can 
be carried out under mild reaction conditions, using the Cu(I) 
catalyst system and base. The reaction conditions are effective 
at low levels of catalyst loading and tolerate a wide range of 
functional groups. 

Synthesis and Characterization of Poly(propylene 
fumarate-co-L-lactic acid) for Orthopedic Applications

Matthew D. Schmidt, Daniel S. Fletcher, Jackie M. Krzykowski, 
Heather L. Wallner, and John P. Droske, Department of Chemistry, 
UW-Stevens Point

Poly(lactic acid), poly(lactic acid/glycolic acid), and 
poly(propylene fumarate) are promising biodegradable materials 
for biomedical applications. These materials have been used 
in a variety of applications, such as bioresorbable stents and 
bone cements, and have been employed in bone replacement 
surgery. While in-vitro studies are promising, in-vivo use of these 
materials sometimes has been complicated by unexpectedly long 
(or short) degradation times.

Poly(caprolactone fumarate) and poly(lactide ethylene 
oxide fumarate) have been reported as biocompatible and 
bioresorbable tissue scaffolds. These copolymers contain a 
fumarate moiety that can subsequently be crosslinked in vivo 
to provide additional strength to a bone adhesive scaffolding. 
The copolymers showed enhanced properties for orthopedic 
applications over the parent homopolymers and show promise 
for injectable and paste orthopedic applications.

We have synthesized and characterized a series of copolymers 
of poly(propylene fumarate-co-L-lactic acid). These copolymers 
were prepared by zinc chloride-catalyzed transesterification 
and afforded copolymers with a range of desirable properties, 
including potential for use as injectable biodegradable adhesives. 
Differential scanning calorimetry (DSC) showed glass transition 
temperatures that were lower for all of the copolymers compared 
to the parent homopolymers. 

Clinical Sciences

Evaluation of Medicinal Plants Used by the Hmong 
People of Wisconsin 

Christina Luke, Dr. Kitrina Carlson, UW-Stout; Brooke Koenig, Dr. 
Rebecca Abler, UW-Manitowoc

Investigation of how specific cultures use plants for medicine 
has been critical to the development of many important 
pharmaceutical products. The Hmong culture has a long 
tradition of using plants for medicine. Many Hmong people 
moved to Wisconsin within the past two decades and still 
maintain traditional uses of plants for medicine. The objective 
of this work was to develop a Hmong medicinal plant database 
that catalogues which plants are used, how they are used, why 
they are used, and which bioactive plant compounds have 
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been identified in the plants. A multigenerational survey of 
Wisconsin Hmong is currently being conducted to gather 
this data. Survey analysis indicates that the younger Hmong 
population does not typically use traditional Hmong medicines, 
suggesting that the database will serve not only as an important 
resource for identification of potential sources of medicine, 
but also as an important record of traditional Hmong culture. 
Plants reported as being used for medicinal purposes have been 
screened for various bioactive compounds with a specific focus 
on plant alkaloids. A rapid alkaloid detection protocol has been 
developed and is being used as a fast screening tool for plant 
samples. Plants are then analyzed using Gas Chromatography/
Mass Spectroscopy (GC/MS), where the various plant 
components are identified. Several Hmong plants and their 
compounds have already been analyzed using GC/MS and the 
results of this plant compound screen will be presented.

Energy

Creating a Bio-Refinery Based on Pulping Technology

Don Guay, Assistant Professor, Paper Science & Engineering, and Eric 
Singsaas, Associate Professor, Biology, UW-Stevens Point

The state of Wisconsin has existing pulp mill infrastructure 
capable of converting wood into biofuel and value-added 
products such as lumber, pulp and paper. One of the largest 
hurdles preventing the use of wood for biofuel is the difficulty 
of converting cellulose to fermentable sugar. Current research 
at UW-Stevens Point suggests that the presence of lignin 
inhibits enzymatic saccharification of cellulose. The pulp and 
paper industry has developed processes to separate wood into 
its three main components, cellulose, hemicellulose and lignin. 
Our research uses chemical pulping technologies to improve 
enzymatic saccharification of cellulose. 

A second goal of our research program is to develop 
biological systems for the production of the hemiterpenoids 
isoprene (2-methyl 1,3 butadiene) and methyl butenol (MBO; 
2-methyl-3-buten-2-ol) from biomass. Enzymatic saccharification 
converts cellulose into glucose, the feedstock for ethanol 
production. However, ethanol has a lower energy content than 
gasoline. Both isoprene and MBO are produced naturally from 
glucose in bacteria and certain plants. These 5-carbon natural 
products have outstanding market potential as precursors for 
organic polymers, pharmaceuticals, and bio fuels produced 
biologically from agricultural and forest biomass. 

Ultrafast Hydrogen Sensors

Kasmier Wawrzaszek, Daniel Dissing, Kirsten Levanetz, Kyle Bretl, 
Brandon Warner, Chemistry Department, UW-Stevens Point; David 
Seley, Michael P. Zach, Faculty Mentor

As the remaining supply of fossil fuels continues to decline, 
consumption levels continue to increase. Society must intensify 

its search for alternative energy. While hydrogen gas is not 
a primary source of energy, it attracts a lot of attention as a 
method to store energy from sources such as hydroelectric, solar 
and nuclear. A major issue with switching over to hydrogen gas 
is safety. Current commercial sensors are expensive to make, 
require expensive instrumentation or are very slow at detecting 
hydrogen even when at flammable concentrations. Sensors being 
developed in our laboratory are shown to be ultra fast even at 
levels far below hydrogen’s flammability. This technology won 
an R&D100 Award in 2006. Dipping glass in a silane solution, 
which modifies the surface properties, creates the sensors. 
Palladium metal evaporated onto the modified glass surface 
forms an ultrathin layer made of small nanometer diameter 
beads rather than a continuous sheet that forms on bare glass. 
This work is developing further improvements to the sensors by 
making them more robust, more reproducible and easier to make. 

Carbon Nanotube-Alumina Composites for Improved 
Solar Thermal Technology

Jarrod Feight, Gavriel Lev Deprenger-Gottfried and Forrest Schultz, 
Applied Science Undergraduate Program, Department of Chemistry, 
UW-Stout

Solar thermal technology has been commonly passed up due 
to large start-up costs and low outputs. By infusing carbon 
nanotubes (CNTs) into a nanoparticulate alumina matrix, 
we aim to create a cost effective application capable of 
sufficiently increasing the efficiency of current solar thermal 
coating technologies.  The first phase of this project has been 
accomplished with development and testing of a composite 
coating.  SEM imagery shows that CNTs are dispersed within the 
nanoparticulate aluminum oxide.  Preliminary comparisons with 
commercially available solar thermal coatings indicate that the 
newly developed coating may provide significant improvement 
in absorption and thermal transfer of solar energy.  The project 
is now entering a second phase that will determine efficiency 
parameters of solar absorption for various coating formulations 
and processes.

Wind Energy 

Gregory S Remsza and Dr. Steven Sahyun, Department of Physics, 
UW-Whitewater

Wind energy production in the world is expected to grow at 
a rate of nearly 20% for the next three years. Coupled with 
the instability of the world’s oil market and the desire for a 
cleaner environment, there is a definite need for alternative 
energy resources. The objective of my research is to study wind 
energy as a means to provide a clean, renewable, cost-effective 
source of power. This study will incorporate a small scale wind 
turbine that will used to present secondary learners with a 
working model to experience an up-close clean energy solution. 
Computer data acquisition software will provide round the clock 
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monitoring of voltage output and current production in changing 
weather conditions and the electrical storage requirements and 
limitations. The wind turbine setup will be presented to students 
and teachers at the secondary level for demonstration and 
class instruction. The ambition is make clean energy solutions 
a feasible project in secondary education curriculum. The 
aspiration for clean energy solutions requires an extensive effort 
to recruit young minds to pursue the physics field and studies 
in alternative energy since future educational needs are just as 
vital as the power itself. In order meet this future need we must 
survey young minds for ideas which will promote interest and 
advocacy of viable alternative energy sources. This research will 
offer an interactive wind turbine model for secondary learners 
and data capabilities for educators to provide a catalyst for future 
alternative energy educational programs. 

Foundry Technologies

Simple Invention Accelerates Metal Investment Casting 
Process

Eric Hellstrom, Department of Mechanical Engineering, Florida State 
University, Daniel McGuire, Art Department, UW-Whitewater

Modern investment casting is a process used by industry to 
generate precision metal castings that can’t be formed by 
traditional methods or that require too much machining. The 
Holy Grail of the investment casting world is reducing the time 
it takes to produce the ceramic investment mold. This simple 
invention allows the user to build a ceramic mold, remove the 
wax, and pour metal in as little as eight hours. This is much 
shorter than the traditional process that normally takes at least 
seventy two hours. 

The invention utilizes the traditional forming steps that 
industry uses to fabricate investment molds. The accelerated 
forming times are achieved by adding environmentally friendly 
compounds to the chemical formulas that industry currently uses 
to build ceramic molds. There is very little change required in 
established processes and chemicals for industry to adopt this 
invention.

This invention has been thoroughly tested, improved, and 
applied over the past seven years. The process has been regularly 
used with very positive results in both the university class room 
and in the industrial sector. The invention allows the user all the 
current benefits associated with investment casting, and has the 
added advantages of reducing the time to build ceramic molds, 
reducing energy consumption, and reducing costs.

Nanosciences

Nanocomposites of Cellulose from Ionic Liquid

Peter Zastraw, Travis Martin, Matthew Magruder and Asif Rasheed, 
Department of Chemistry, UW-Whitewater

Cellulose is the most abundant natural polymer. Historically, 
regeneration of cellulose to materialize useful products has 
been accomplished using solvents which are corrosive in 
nature. Recently, a drive to replace corrosive solvents by 
environmentally benign solvents is underway. Ionic liquids 
have emerged as a class of solvent characterized by their 
non-volatility which makes them environment friendly. In 
this presentation, work related to processing of cellulose/
vapor grown carbon nanofibers and cellulose/hydroxyapatite 
using 1-ethyl-3-methylimidazolium acetate (ionic solvent) will 
be presented. The composite films are compared with neat 
cellulose in terms of their structure, morphology and mechanical 
properties. The composite films are also characterized for the 
nanofiller dispersion and the interaction between nanofiller and 
polymer matrix. The results demonstrate successful processing of 
nanocomposites from ionic liquid.

Electrodeposition of Tungsten Nanowires

Daniel Dissing, Kirsten Levanetz, Kyle Bretl, Brandon Warner, 
Kasmier Wawrzaszek, UW-Stevens Point; David Seley, Michael P. 
Zach, Faculty Mentor; Chemistry

 Undergraduate student researcher Daniel Dissing has made 
the world’s first tungsten nanowires using the electrochemical 
step edge decoration technique. The development of these 
wires is the first step in making tiny tools for medical research, 
electrical circuit components, and patterned nanowires for 
powdered metallurgy. Recent progress has been made in 
controlling the diameter of these wires using a combination of 
electrochemical techniques developed in our laboratory that 
we call S.R.C.A (Stop Run Chronoamperometry). By pulsing a 
chronoamperometric experiment and then allowing corrosion 
of the deposit during periods of open circuit, this technique 
reduced particle formation between the wires. By repeating the 
cycles of deposition and corrosion nanowires can be selectively 
grown and wire diameter can be controlled.
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8:30 - 9:30 am	 Company Presentations

New High-Oil Corn Varieties

Michael Thompson, Ph.D., BioDiagnostics Inc.

Michal Thompson recieved his B.A. 
in Chemistry and Biology from the 
University of 
Colorado in 1984. He then recieved a 
Ph.D. in Plant Molecular Biology from 
the Plant Biology Department of the 
University of Minnesota in 1993.

He is currently (May 2004 to present) 
managing the DNA Technologies area 
of BioDiagnostics. This includes high-
throughput DNA testing operation and 
research and development of new DNA-
based testing services. From August 1997 to April 2004, he served as 
project leader on many gene discovery and technology development 
projects at Monsanto Company. From September 1993 to July 1997 he 
was a postdoctoral research fellow at the University of Arizona, where 
he focused on understanding the splicing mechanisms and evolutionary 
history of the unusual chloroplast introns of Euglena.

9:30 - 11:00 am	Research Presentations: Session 3

Multiple Vibration Intensities and Frequencies for Bone 
Mineral Density and Muscle Strength Improvement 

Bertram Ezenwa, UW-Milwaukee 

Bill Hambelton, Midwest Mechanics

Dr. Hambleton is a native of western 
Wisconsin with a BS in mathematics, 
MS in mechanics, and PhD in 
aerospace engineering and mechanics 
from the University of Minnesota in 
the field of experimental and theoretical 
fluid mechanics. Dr. Hambleton 
has taught several basic engineering 
courses at the University of Minnesota 
and was a research fellow at the Saint Anthony Falls Laboratory. 
Currently, Dr. Hambleton manages the efforts of OEM’s Midwest 
Mechanics division, a group that provides experimental facilities and test 
and measurement support to clients in academia and industry throughout 
the world.

Speaker Updates

1:00 - 2:30 pm	 Research Presentations: Session 4

Moderator: Robert Carlson, M.D.

Dr. Carlson is a graduate of the 
University of Wisconsin Medical 
School where he also completed a 
pathology residency.  He is a Diplomate 
of The American Board of Pathology 
in anatomic and clinical pathology. Dr. 
Carlson has been with Marshfield Clinic 
since 1987.  He has served in a number 
of positions at Marshfield Clinic, 
including Chairman of the Department 
of Pathology, Medical Director of 
Corporate Communications, Section Head of Clinical Chemistry, 
Section Head of the Reference
Laboratory and Director of the Division of Laboratory Medicine.

Dr. Carlson has had oversight not only of clinical laboratory 
services, but also has been responsible for the coordination of Molecular 
Diagnostic Services and for DNA storage in the Personalized Medicine 
Research Project.  Currently he is Director of Applied Sciences at 
Marshfield Clinic and is committee chair of Marshfield Clinic’s 
Technology Transfer Committee.

In addition to these responsibilities, Dr. Carlson currently serves 
as President of the Wisconsin Security Research Consortium, Inc. 
(WSRC); Executive Board Member of Wisconsin Technology Council, 
Inc. (WTC); and Board Member of Wisconsin Biotechnology & 
Medical Device Association (WBMA).
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Isolation and Characterization of Antiviral 
Agents Present in Commercial Cranberry Juices

Brant L. Kedrowski, Department of Chemistry; Teri Shors, Depart-
ment of Biology and Microbiology; and Patrick Fischer, undergraduate 
researcher; University of Wisconsin, Oshkosh
Cranberries and cranberry juice have long been known to 
possess antioxidant and antibacterial properties. However, 
there are relatively few reports of activity against viral in-
fections.  Recently, Shors and coworkers reported that com-
mercial cranberry and grape juice inactivates vacinnia virus.  
This activity against a pox-type virus is new and could find 
applications against related human pathogens that cause 
smallpox, monkeypox and molluscum contagiosium (an 
infection causing problems in children and AIDS patients).  
The search for antiviral agents in cranberry and grape juices 
has potential to 1) yield novel treatments for pox and other 
viruses, 2) provide new business opportunities by marketing 
these therapeutics in an unexploited market niche, and 3) 
yield financial benefits for Wisconsin’s cranberry and wine 
industries.
The project began using chemical methods to separate the 
multitude of compounds present in spray-dried cranberry 
concentrate powder obtained from Ocean Spray Cranber-
ries Inc. into several fractions, each containing a simpler 
mixture of compounds.  The components of cranberry 
powder were first separated using a series of liquid extrac-
tions, followed by fractionation using gel-filtration chro-
matography on Sephadex LH-20 resin. The fraction that 
contained phenolic compounds was subjected to another 
round of Sephadex LH-20 chromatography to separate 
these cranberry components into specific structural classes 
including hydroxycinnamic acids, anthocyanins, flavanols, 
and proanthocyanidins.  

Biological analyses of the fractions described above 
indicated that the antiviral activity resides in the flavanol 
fraction.  The bioassays test for antiviral activity against 
vaccinia virus (WR strain grown in BS-C-1 (African green 
monkey) cells.  Confluent monolayers of BS-C-1 cells were 
infected with vaccinia virus containing no juice or a juice 
fraction. The viral infections proceeded for 48 hours and 
plaques were then visualized by staining with 0.1% crystal 
violet dissolved in a 20% ethanol solution. 

High performance liquid chromatography is currently 
being used to separate components of the active flavanol 
fraction, to isolate pure active compounds.  Once isolated, 
the structures of these compounds will be determined.  
Future work will include exploration of active analogs, and 
identifying the biological mechanism of the antiviral activ-
ity.

Toward the Synthesis of (-)-Incarvilline and 
(-)-Incarvillateine

Karl P. Peterson, Jessica R. Chavey and James Herbison
Department of Chemistry, University of Wisconsin-River Falls
Recent investigations into the therapeutic properties 
of the plant Incarvillea sinensis have revealed the 
presence of a novel monoterpene alkaloid that was 
named (-)-incarvillateine.  This compound has been 
found to have antinociceptive activity comparable to 
that of morphine, but at slightly lower dosage levels.   
Additionally, (-)-incarvillateine is reported to operate 
through the adenosyl receptor mechanism rather than 
the opiate receptor mechanism.  The goal of this project 
was to complete the enantioselective total synthesis of 
(-)-incarvilline and (-)-incarvillateine via a scheme that 
also allows for the facile preparation of (+)-incarvilline 
and (+)-incarvillateine.  Our convergent strategy begins 
with the syntheses of the 2,4-diaryl-1,3-dicarboxylic 
acid core and the bicyclic aminoalcohol, (-)-incarvilline.  
The 2,4-diaryl-1,3-dicarboxylic acid core has been 
successfully synthesized from vanillin in four steps.  The 
key step involved a [2+2] photochemical dimerization 
of the 4-O-tosyl derivative of ferulic acid.  A nine step 
synthesis of (-)-incarvilline has been proposed starting with 
(-)-carvone and including a notable Favorskii rearrangement 
of the O-protected bromohydrin derivative of (-)-carvone.  
The final step of the synthesis assembles (-)-incarvillateine 
through esterification of (-)-incarvilline with the 2,4-diaryl-
1,3-dicarboxylic acid core.  Progress and challenges will be 

presented and discussed.
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As one of the top thirty privately held companies
in Wisconsin, Phillips Plastics Corporation® has
maintained that people, not machines or tech-
nologies, are considered the Company’s most
valuable resource.

For over forty years, Phillips Plastics has been
providing career opportunities that involve
growth, training, and a safe environment for
people.

Combining these important characteristics with
state-of-the-art facilities and leadership develop-
ment programs has helped create an environment
where every person is given the opportunity to
grow and succeed.

® 877.508.0251            phillipsplastics.com

Our People Make The Difference

Toward the Syntesis of Rhuscholide A
Tara Ladlie and Danielle Kreye (Dr. Karl Peterson)

Department of Chemistry, University of Wisconsin-River Falls

Rhuscholide A (1) is a compound of significant interest to 
the medical
and scientific communities as a result of exhibiting 
significant anti-HIV (human immunodeficiency virus) 
activity.  Rhuscholide A acts by folding the receptor site 
of infected cells which prevents healthy lymphoid cells 
from becoming infected.  A compound with this activity 
has the potential to stave off the development of AIDS 
by causing the HIV to lie dormant in an infected person’s 
system.  The infected person would still have the virus 
and would still be able to infect other individuals.  This 
compound was originally isolated from the plant Rhus 
chinensis which is native to China and Japan.  The plant 
has been used to treat many different illnesses including 
fevers and malaria.  A six step reaction sequence has 

been proposed for the total synthesis of rhuscholide A, 
including a Claisen rearrangement to form the substituted 
3-isopropylidene-3H-benzofuran-2-one intermediate (3) 
followed by coupling to geranylgeranyl bromide (2) as key 
steps.  Progress and challenges will be reported.
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