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Schedule of Events

10:00am - 12:00pm
Poster Session A
Bossone Research Center
First Floor Lobby

12:00pm - 1:30pm
Luncheon for STAR Scholars & Mentors
Bossone Research Center
Third Floor Atrium

1:30pm - 3:30pm
Poster Session B
Bossone Research Center
First Floor Lobby

4:00pm - 5:00pm
Recognition Ceremony
Bossone Research Center

Mitchell Auditorium

The STAR Scholars Program is administered by the
Office of Undergraduate Research, a, unit of the
Pennoni Honors College.
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A Message from the Director & Dean

Welcome to the 2012 STAR Scholars Summer Showcase. This
summer marks the 10th anniversary of the STAR (Students Tackling
Advanced Research) Scholars Program—and what a decade it has been.

STAR'’s first cohort in 2002-3 numbered 30 students, most of them
from the College of Engineering. This yeat’s cohort numbers 137 students
drawn from all ten of Drexel’s Schools and Colleges that grant
undergraduate degrees, and their projects span all twelve Drexel Schools
and Colleges, including the Drexel University College of Medicine and the
Earle Mack School of Law. STAR has become one of Drexel’s most
popular and effective programs. Increasingly, bright and motivated
students recognize the exceptional value of an opportunity, in the summer
following their freshman year, to conduct research under professorial
mentorship—and to get paid for it. Each year, the number of applicants
exceeds, by a larger number than the previous year, the increasing number
of slots available. And the program has proved effective on numerous
counts: it helps Drexel recruit top students; it jump-starts student progress
in becoming capable researchers; it inspires further research projects at
Drexel; it leads to invitations from academic conferences for students to
present their work to peers across the country; and the program often is
the first significant step in a student’s earning prestigious fellowships and
opportunities for graduate study. The large size of the program is also a
visible demonstration of Drexel’s commitment to undergraduate
research.

As you review the projects presented in this booklet and the STAR
Summer Showcase, we think you’ll see the evidence of STAR’s value in
not only the quality and range of the student research represented but also
in the enthusiasm and pride of the outstanding faculty who have
mentored them.

Dr. Suzanne Rocheleau, Director Dave Jones, Dean
Office of Undergraduate Research Pennoni Honors College



Outstanding STAR Mentor of the Year

The critical piece of the STAR Scholars Program that makes it such a
valuable experience for the students is, without a doubt, their Mentors.
The Mentors in the STAR Scholars Program give so much to their
students’ summer experiences and do so with no compensation.

In Summer 2011, the Office of Undergraduate Research created a
process to recognize the STAR Mentors and to particularly celebrate
the Outstanding Mentor of the Year. STARs are given the opportunity
to nominate their faculty mentors or graduate student mentors for the
“Outstanding Mentor of the Year” award, which provides the winner
with a $1,000 award to further his or her research with undergraduate
students.

Each nominated Mentor receives a letter signed by Provost
Greenberg that outlines the common characteristics held by all
nominated mentors, and each letter includes excerpts from the
Mentors” STAR Scholars’ nominations to provide an individualized
account of just how these Mentors have contributed to those specific
students’ experiences. Based on these nominations, outstanding faculty
mentors:

*  Are passionate experts in their field who freely share their

expertise with students

*  Care deeply about their students and treat them with respect

*  Generously foster students’ intellectual and professional

development

*  Actively engage students in learning and celebrate their

success

* Go above and beyond in supporting their students
All of our Mentors go above and beyond in their work with the STAR
Scholars, and we are genuinely grateful for the time
and effort they commit to furthering the education
of undergraduate students.




2011 Outstanding Mentor of the Year:
Dr. Sriram Balasubramanian

Dr. Sriram Balasubramanian joined the School of
Biomedical Engineering, Science, and Health Systems at

Drexel University as an Assistant Professor in Fall 2010.

He also serves as an Adjunct Senior Research Scientist at
The Children’s Hospital of Philadelphia (CHOP). Dr. Balasubramanian
is the Director of the Orthopedic Biomechanics Laboratory at Drexel
University, and his research efforts include studying the structural
characteristics of the spine and thoracic cage for pediatric deformities,
pediatric head and neck injury research, and developing age-equivalent
animal models for pediatric long bones. Dr. Balasubramanian mentors
several undergraduate and graduate biomedical engineering students in
his lab. He has mentored eight STAR scholars over the past three years,
who have participated in various collaborative projects with researchers
from Drexel University School of Biomedical Engineering, Science, and
Health Systems; Drexel University College of Medicine; CHOP; and
University of Pennsylvania — School of Veterinary Medicine.

In Summer 2011, Dr. Balasubramanian was awarded the first ever
“Outstanding Mentor of the Year” Award for his work with four STAR
Scholars: Rohan Agarwal, Muzammil Hasan, Nathan Lear, and Sona
Rathod. He was recognized on behalf of his commitment to the
students’ academic growth throughout their STAR experiences. The
students recognized his “great knowledge, kindness and connection to
the students in the lab” and noted that they are “proud to call him ...
professor, mentor and teacher.” We recognize Dr. Balasubramanian’s
commitment to the education of these and other undergraduate

students and are proud to have named him the first official Outstanding
STAR Mentor of the Year, 2011.



Antoinette Westphal College of Media Arts & Design

Eve Parrot
AWCOMAD
Architecture

Mr. Paul
Schultz
Faculty Mentor
Architecture &
Interiors

Poster
Session A

Mantua: Architectural Style, Detail
and Quality

This study proposes that a correlation exists between
architectural quality and architectural style. Quality
and style together define the aspects of functional
and visually appealing building details. The most
important signifiers of architectural style are the
style’s set of integrated canonical details. These
details give the building identity and value. The
presence of canonical details signifies architectural
quality. It gives the building historical context and
identity in its location.

Starting with Samantha Holmes’ (B.Arch, 2010)
research “Mantua: An Architectural Styles Network”
this study examines the built evidence of
architectural styles in Mantua, focusing on current
conditions of the styles on buildings. It looks at the
financial feasibility of restoring old buildings and
designing new buildings to work within the context
of the neighborhood. This research acts as a guide
for the neighborhood and the city to use to bring
new development and renovation into stylistic

harmony within the existing landscape.
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Antoinette Westphal College of Media Arts & Design

Urban Typology and Environmental
Impact

From the first stages of building planning, an

architect must be aware of how the most basic

choices in terms of organization and layout will

affect the neighborhood in concrete terms. I engaged

in research on the capabilities of modern BIM JS(:lseeler(] i
software to gauge the effect of building decisions on AWCOMAD
the surrounding environment and energy usage. The ~ Architecture
final product includes a three-dimensional massing

model of a potential site with a suitable level of detail

for environmental analysis. Models considered Mr. Paul
representative of common buildin es (for Schultz

p &P ) ) Faculty Mentor
example: towers, rows, L-shapes) are placed in this Architecture &
context to generate two and three-dimensional Interiors
diagrams illustrating the consequences of these types
in terms of wind, energy, and light. This research will
be a useful document for those interested in the
potential impact of a proposed construction project
in their own neighborhood.

Poster

11 Session A



Antoinette Westphal College of Media Arts & Design

Kathleen
Vaccaro
AWCOMAD
Interior Design

Ms. Diana
Nicholas
Faculty Mentor
Architecture &
Interiors

Poster
Session A

Sustainability, Design/Build, and the
Living Environment

In 1992, with the 2000 World’s Fair in Hannover in
early planning, two future-secking individuals
introduced what would become known as the
Hannover principles. These principles set out to
meet “the needs of the present without
compromising the ability of future generations to
meet their own needs.” The concept of thinking
about future generations and their needs is just
beginning to become prominent in design and
construction. Current related questions to this topic
include how third parties certify a sustainable
material and what challenges arise for designers and
builders as they seek sustainability in their work.
Through articles and books regarding sustainable
design, I have researched the practices that lead to
environmentally sensitive designs and have created a
database of materials that would assist designers in
achieving this goal. The opportunities that exist in
Design/Build, a form of design that allows the
architect or designer to take charge of all aspects of
design from planning through construction, would
enable better control of the practices and decisions
that lead to sustainable designs. Further research
into Design/Build programs and the confluence of
Design/Build and sustainability in creating a better
environment for those living today as well as the

generations to come, will be my area of focus.
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Antoinette Westphal College of Media Arts & Design

Topics in Film Studies

While films have been produced for over one
hundred years now, critical film studies has only been
a recognized as a major area of study for roughly half
of this history. In order to inform my mentor’s
research in this academic discipline, as well as bridge

my interests in both film and literature, I have

. . . Karras
investigated journals, textbooks and other Lambert
published works of critical scholarship by utilizing =~ AWCOMAD
the library’s abundant resources. I have devoted Screen.V\./rltlng &
o Playwriting
the majority of my research to the fields of
adaptation studies and film historicism in
particular, both of which have helped solidify the
5 . P Mr. Gregory

status of film as a major art form and have Wolmart
promoted a greater understanding of the cinema as  Faculty Mentor
an institution. In the process, we have discussed Clnerr.h':! &

. . . Television
the interrelation between these fields, specifically,
how film adaptations of literature have been
limited by the historical circumstances surrounding
their production in relation to the artistic vision of
the filmmaker, thus liberating the film as an
autonomous object of critical study. The
differences between a film adaptation and its
literary source can be more revealing about the art
of film and its historical context than what can be
derived from a more traditional, formalist inquiry
into their similarities.

Poster

13 Session B



Antoinette Westphal College of Media Arts & Design

Joseph
Tomasso
AWCOMAD
Animation &
Visual Effects

Dr. Glen
Muschio
Faculty Mentor
Digital Media

Poster
Session B

The Dexter House: The Beginning of
The First African Church in the
United States

At the end of the 18th century, James Oronoco
Dexter, a freed slave, hosted meetings at his home in
Philadelphia that led to the formation of one of the
first African American Churches in the United
States. The Dexter house is no longer standing in
Philadelphia today. All that is left is the architectural
footprint that the building left behind, records
describing the house when it was still standing, and a
few remnants of objects that were in the building.
Using this information, it is possible to gain a clear
understanding of what the house looked like. The
goal of my work is to use this information to recreate
the Dexter House digitally as a 3D model. My part in
this recreation includes the interior furnishing of the
house. This research resulted in a digital rendering of
the Dexter House, showing how the house would
have looked in the 1790s. The Dexter house model
itself is only a small part of the long-term goal for
this project. In the future, this model will be used in
an interactive setting that will allow users to act out
the meetings and learn more about the events that

occurred there.
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Antoinette Westphal College of Media Arts & Design

Interactive Experiences in Graphic
Novels

Graphic novels have been a source of entertainment
for many since the early twenty-first century. With
the increasing complexity of entertainment and
technology, especially regarding digital media, the
ways of experiencing graphic novels, even in digital
format, has remained largely static and stagnant. This

study aims to push the boundaries of this media and

it’s capacity to entertain and immerse. To achieve

Casey Condon

this, I took digital copies of the Requiem Vampire

novels by Pat Mills and Oliver Ledroit and broke gggA“Ss h

individual pages and frames into independent layers

while patching areas of the backgrounds where

characters and objects were extracted. These layers Dr. Paul

were then positioned on top of each other via the Diefenbach

parallax scrolling technique commonly used in Faculty Mentor
Digital Media

webpages in order to deliver a scrolling, interactive
experience that is more robust and engaging than
flat, unmoving imagery. To further enrich this
experience, zooming and other interactive elements,
even taking into account the viewers’ choices, will be
implemented. This work will evolve the medium of
graphic novels and increase our understanding of

different methods and effects of interactive media.

Poster
15 Session B



Antoinette Westphal College of Media Arts & Design

Ashley
Paulino
AWCOMAD
Fashion Design

Ms.
Genevieve
Dion

Faculty Mentor
Fashion Design

Poster
Session A

Smart Fabric-Based Circuits

Fashionable technology is the blend of textile and
clothing design combined with engineering to create
smart fabrics. By combining these two fields the
creation of fabric-based circuits has been possible in
multiple applications. The basis of this particular
project is to develop a working prototype of a smart
textile fabric band that can detect fetal heart rate and
contractions in pregnant women. This prototype is a
real application of fashionable technology used for
medical purposes. The methods used for this
application consists of knitting conductive yarn,
programming Arduinos, working with conductive
fabric, and embroidering conductive threads.
Gathering knowledge in these areas has transferred
numerous engineered products to fabric, such as
fabric soldet-less breadboards, embroidered circuits,
and knitted smart-textile sensors. Going into further
detail on the process of creation, embroidered
conductive thread circuit components are created
using computer based design software. The designs
are saved in the industrial file extension, and
simulated in Shima Sieki's SDS-One software. Then
are embroidered on a commercial Brother
embroidery machine. The larger implications of these
different methods can make the future prototype
wireless, flexible, washable, and comfortable to wear
during a pregnancy. This combination of fashion and
technology culminates in a great potential for the

future of innovative research.
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Antoinette Westphal College of Media Arts & Design

Polish Poster Collection

In the 1960s, Poland became home to the wotld’s
first International Poster Museum, the first
International Poster Biennale, and the global center
of “wall and board” poster art. With the emergence
of the Polish Poster School and influence from
Henryk Tomaszewski, Polish posters quickly became
the most abundant, renowned, and artistic
worldwide.

The Antoinette Westphal Polish Poster
collection consists of over 2,000 posters spanning the
20th century. The ultimate goal of the College is to
showcase this collection and make it available for
research and exhibition.

Over the course of this internship, we have done
translations and research of the posters as well as
data quality analysis of the collection’s extensive
database. We have worked with Professor Mark
Willie and a former STAR intern on an exhibit in the
Leonard Peatlstein Gallery. We also organized and
consolidated the collection’s digital files, and
catalogued the posters themselves.

The latter part of this internship was spent
aggressively pushing forward with individual research
and online cataloguing of the collection. The entire
digital database was uploaded to ARTstor’s Shared
Shelf, a comprehensive online library catalogue, so
the collection will be accessible to scholastic
institutions for research and exhibition.

17

Mackenzie
Anderson
AWCOMAD
Graphic Design

Mr. Mark
Willie

Faculty Mentor
Graphic Design

Ms. Jody
Graff

Faculty Mentor
Graphic Design

Poster
Session B



Antoinette Westphal College of Media Arts & Design

Courtney
Sabo
AWCOMAD
Graphic Design

Mr. Mark
Willie

Faculty Mentor
Graphic Design

Ms. Jody
Graff

Faculty Mentor
Graphic Design

Poster
Session B

Polish Poster Collection

This summer, my co-worker and I investigated the
Polish Poster Collection, composed of the Frank Fox
Collection and Kenneth Lewalski Collection. These
posters belong to Drexel University’s Antoinette
Westphal College of Media Arts and Design.

These posters emerged in the early 1920s and
became popular after the Polish School of Posters
opened in the 1950s, ultimately fading after the fall
of communism in 1989. These posters not only hold
political and historical value, but also exhibit artistic
mastery.

Because the Graphic Design Department wants
to promote further academic research and curate
shows of Polish posters, we spent five weeks
completing an Excel database, which allowed us to
upload the information to Shared Shelf, an online
image management system. For each poster, we
included tags for the subject, color and media.
Additionally, we recorded translations, themes, sizes
and descriptions.

We also physically managed the collection by
cataloguing pieces into their artist folders, making
sure to wear cloth gloves to protect the posters. We
helped set up and take down a Polish poster exhibit
at the Leonard Peatlstein Gallery.

For the rest of the program, we corrected errors
in the database and prepared information to upload
to the Polish poster website.

18



Antoinette Westphal College of Media Arts & Design

Redesigning the Breakfast Ritual

The objective of this STAR project is to research the
breakfast habits of college students and synthesize
findings into design opportunities. Design research
is conducted to determine how the transition from

high school to college affects students’ abilities to

maintain a healthy breakfast routine and balanced

lifestyle. Previous research examines the breakfast Stephanie
routines of adults immigrating to America, led by Kovacs
AWCOMAD

Smart Design New York City and Professor Glaser, Product Design
Program Director of Product Design. Results from
this research show a decline in cultural routine and

increased willingness to adapt to new lifestyles, which  po Michael

may also be true for students attending college. Glaser
The goal is to gain understanding of college Faculty Mentor
Design &

students’ own breakfast habits and challenges. Data Merchandising
is collected through observation of the daily
breakfast ritual, an interview process, and interactive
activity kits designed to gather information about
correlation, perception, and health-consciousness.
Ultimately, this research will uncover design
opportunities to improve how college students
approach the concept of breakfast. Future plans for
research may include a continuation project to be run
in the Product Design lab at Drexel University,
which will entail the development of a product or

service that fosters a balanced lifestyle.

Poster
19 Session A



Antoinette Westphal College of Media Arts & Design

Maisie Lu
AWCOMAD
Product Design

Mr. Michael
Glaser
Faculty Mentor
Design &
Merchandising

Poster
Session A

Understanding Breakfast Habits

For students entering college, the transition from
home life to dorm life can bring dramatic change.
One area in which we can measure this change is in
the student breakfast ritual. This project focuses on
the changes in the breakfast habits of college
students at Drexel. Our objective is to study
students’ ability to maintain a balanced lifestyle and
how this is affected by their breakfast habits. The
information collected will then be used to find
opportunities that may influence breakfast habit
changes and affect the students’ ability to maintain a
balanced lifestyle.

Methods of research include collecting student
responses to standardized surveys about their
breakfast habits and lifestyle. Research methodology
inspired by Mike Glaser and Smart Design, N.Y.C.'s
preceding immigrant breakfast habits study is also
used. This method involves classifying five study
participants with individual personalities based on
their eating limitations or preferences, such as “Picky
Eater,” and learning about them and their breakfast
habits through conversation, using an interactive
activity kit to understand how they perceive the
concepts of healthiness and activeness, and
observing them partake in their daily breakfast
rituals. This data will be analyzed to discover trends
among students, and identify potential causes of

change.
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Antoinette Westphal College of Media Arts & Design

An Analysis of Bottom of A Midsummer
Night’s Dream

The goal of a contemporary Shakespearean
production is to engage a modern audience through a
journey exploring universal truths. With the
tantastical comedy, A Midsummer Night’s Dream,

having over 400 years of history and performances, it
Alexander

] ) ] Matthew
current production that connects to its audiences. To  cymm iskey

1s vital to thoroughly examine the writing to create a

begin, this piece is laden with passionate lovers and COAS
Criminal

powerful entities driving the story, such as Lysander, :
Justice

Titania, and Puck. Even so, through research and an
in-depth analysis of the text, its numerous stagings,

as well as critical essays and articles, I proved that .
Mr. William

Fennelly
commonet, is crucial to the story arcs of major Faculty Mentor
Theatre

Bottom the weaver, a humble actor-for-hire and

characters, the play’s themes and elements, and the
holistic interpretation of A Midsunmer Night’s Dream
itself, who must be fully utilized. His energy and
charisma through his ventures highlights the
dreamlike state of love, the dark nature of humanity,
and elements like bestiality to enforce a mature
theme, all while supplying lighthearted humor and
comic relief to the audience. The meticulous analysis
of Bottom’s characteristics is key to the production

of this comedy.

Poster
21 Session B



Antoinette Westphal College of Media Arts & Design

Samantha
Wend
AWCOMAD
Entertainment
& Arts
Management

Mr. William
Fennelly
Faculty Mentor
Theatre

Poster
Session B

Dramaturgy of A Midsummer Night’s
Dream

Good theatre tells a story. It resonates. But to do
this, a play must be directed, designed, produced, and
performed by a team that all have a complete
understanding of the script and a shared vision of the
story they are trying to tell. Dramaturgy is the
practice that helps achieve these goals, by
comprehensively exploring the context of a play with
regards to setting, characters, themes, and technical
elements of the writing. I have spent the summer
assisting in dramaturgical work for a production of
Shakespeare’s A Midsummer Night’s Dream, which my
mentor, Bill Fennelly, will be directing at Syracuse
Stage Company next winter. My work included
compiling profiles of all the characters comprised of
all the lines in the script about them, scanning the
meter of the entire script to determine areas of
emphasis and changing emotions, reading critical
essays on the text and on past productions, watching
videos of the show to see others’ interpretations, and
engaging in in-depth conversations about every
aspect of the show. This research has gone directly
into helping Bill and his design team decide what
story they want to tell and how to tell it in their

actual stage production.

22



College of Arts & Sciences

Development of a Mutant Strain
Synnechoccus elongatus PCC 7942 for
the study of psbDII gene

Cyanobacteria are unique for their ability to perform
oxygenic photosynthesis. Studying the genetics of
cyanobacteria allows a greater understanding of the
regulation photosynthesis in higher plants. In order
to find methods of signal transduction in the
pathway of the light-dependent protein D2, encoded
by the gene psbDII , mutants in the pathway must
be isolated. To do this, we have created a mutant
strain of the cyanobacterium Synnechoccus

elongatus PCC 7942, in which mutants in this Katherine
pathway may be easily identified and isolated.. The Berman
strategy used to create the mutant relies on the COAS
restriction enzyme Not 1 and gene cloning Biological
techniques. Sciences

In order to create the mutant strain, Not 1
forward and reverse primers are used to isolate and
amplify the fragment containing the psbDII
promoter sequence using PCR. The fragment is

. . . i Anandan
ligated into the plasmid vector, pGEM, which is

) ) T ) Faculty Mentor
then inserted into competent Escherichia coli DH5a Biology
cells. This plasmid containing fragment is then
isolated through blue white screening and digested
by Not 1. This fragment is then ligated into the
plasmid pAM1414 which may then be inserted into
Synnechoccus elongatus PCC 7942, thus creating a
recombinant strain harboring the psbDII promoter
sequence.

Dr. Shivanthi

Poster
23 Session B



College of Arts & Sciences

Sakshi Kaul
COAS
Biological
Sciences

Dr. Harold W.
Avery

Faculty Mentor
Biology

Poster
Session B

Northern Diamondback Terrapins:
The importance of olfaction in prey
detection

Northern Diamondback Terrapins (Malaclemys
terrapin) are listed as a species of special concern by
the State of New Jersey. Studies have investigated the
importance of vision and hearing in the terrapin life
cycle. This study seeks to determine the role of
terrapin olfaction in prey detection. Previous studies
found that the intermediate nasal structure of turtles
specializes in olfaction within aquatic environments,
suggesting that turtles can smell underwater. Later, a
study supported migratory green turtles’ ability to
detect a dissolved chemical and use olfaction to
detect food, danger, and migratory pathways. To test
this ability in the terrapin, eight mature females
individually underwent six 10-minute control trials, in
the absence of a stimulus, and six 10-minute
experimental trials, in the presence of an artificial
Shedder Crab scent in one arm. These trials were run
in an experimental arena, consisting of a central
release chamber with three eight-foot arm
extensions, oriented towards northeast, southeast,
and west. No significant difference was found within
the time spent in an arm with or without scent,
suggesting that the terrapin may use other sensory
cues for prey detection. Future studies with longer
acclimation periods and controlled feeding times may
help to strengthen these conclusions.

4



College of Arts & Sciences

Chemical Olfactory Cues in Northern
Diamondback Terrapin (Malaclemys
terrapin) Detection of Prey

There is evidence to suggest turtles rely on olfactory
cues to detect food, mates, and home ranges.
Previous studies have shown that in freshwater
turtles the vomeronasal organ responds to many
kinds of odorants of both a general and a social
nature. The purpose of this study was to investigate

whether northern diamondback terrapins

(Malaclemys terrapin) would respond to the

simulated odor of prey. An experimental arena was Rickie Miglin
used to measure the responses of adult female C(_)AS .

. ) Biological
terrapins (N=8). The arena consisted of three arms Sciences

cight feet in length joined by a central chamber.

Each terrapin was tested in six 10-minute control

trials in which there were no chemical stimuli in the Dr. Harold
arena. They were then tested in six 10-minute W. Avery
experimental trials in which there was simulated crab Fz_aculty Mentor
odorant in one of the arms and a placebo in the Biology
other two. The results, however, did not show a
significant difference in the number of times a turtle
entered an arm with the odorant versus an arm
without odorant. This suggests that perhaps other
sensory information is more important to the

terrapins’ detection of prey items.

Poster
25 Session B



College of Arts & Sciences

MRNA expression of P-glycoprotein (Pgp)
in MDCKII (MDR1 & wild type) and Caco-2
cell lines using TagMan probe RT-PCR

Multidrug resistance is an ever-present concern in the
world of modern medicine. Integral membrane
transport proteins, such as P-glycoprotein (Pgp), play a
major role in this phenomenon. This protein plays an
essential role in drug efflux from the target site and
bloodstream. To better understand Pgp, a relationship
between amount of protein and function must be

established. The first set of experiments was designed

to determine the amount of intracellular mRNA that

Devika Baxi codes for Pgp. Three cell lines were used: Caco-2 and
C.OAS . two Madin-Darby Canine Kidney Cell line derivatives.
Biological
Sciences, MDCKII MDR1 cells were transfected with human
BS/MD MDRI1 gene to overexpress Pgp and MDCKII wild
type cells served as a control. RNA was isolated from
these cell lines and run through a TagMan probe RT-
Dr. Joseph PCR with MDRI sequence specific probes, and the
Bentz .
f mRNA f
Faculty Mentor amognt of mRNA for Pgp was determlnecll for each
i cell line. A second set of Mass Spec analysis
Biology 1l line. A d f Mass Sp ly
experiments will follow to quantify Pgp in the above
"I\'/Iasi. Guoying cell lines. After further research, a relationship will be

Glaxosmithkline  ¢€stablished between levels of Pgp and corresponding

activity. By establishing this relationship, the kinetics of
Ms. Neha Akella

= ARE this transporter will be better understood and will help
Glaxosmithkline

the research against multidrug resistance.

Poster
Session B 26



College of Arts & Sciences

In Vitro Studies Used to Determine OATP
Uptake Kinetics of Rosuvastatin

Membrane transporter in vitro studies are important
within drug development in the efforts of accurately
predicting potential drug-drug interactions during
clinical studies. The organic anion transporting
polypeptides (OATPs) play an important role in
statin disposition, a frequently prescribed co-
medication in many patients, and are primarily found
in hepatocytes. In this study we review a mechanistic
two-compartment modeling approach to estimate

Vmax and Km parameters of a known OATP
Adam James

substrate, rosuvastatin, within plated human Lynn
hepatocytes and individually expressed cells. . Full COAS
.. . Biological

uptake kinetics of rosuvastatin was generated by g

i ) Sciences
using a large concentration range and a number of
time points within the two systems. Studies were run

sing either radiolabeled compounds and cold
usiig ] pou ) Dr. Joseph
compounds, and analysis of the sample was via a Bentz
Liquid Scintillation Counter (LSC) or using Liquid Faculty Mentor
Biology

Chromatography-Mass Spectrometry/Mass

Spectrometry (LC-MS/MS), respectively. The raw Ms. Marta

data collected was analyzed via the mathematical Johnson

model using MATLAB software and the following Glaxosmithkline

rosuvastatin parameters were estimated, Vmax =

82.33 pmol/min/106 cells and Km = 5.8uM. The

parameters estimated by using the lab techniques

and computer simulation give insight into substrate

substrates specificity and can help in advising against

potential drug-drug interactions. Poster
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An Epigenetic Role for Tip60 in
Learning and Memory

Chromatin remodeling through histone-tail
acetylation has been recently identified as an essential
mechanism for normal cognitive function. Tip60 is a
histone acetyl transferase that acetylates histones and
non-histones, leading to increased transcription of
specific genes acetylated. Given the strong link
between acetylation and cognition, this study aims at
examining a role for Tip60 HAT activity in memory
formation in Drosophila using the UAS/GAL4
system. This will be done by examining the
morphological and functional effects that result due
to targeted expression of a HAT defective Tip60
mutant (dTip60E431Q) or additional copies of wild
type Tip60 (dTip60WT) in the Drosophila mushroom
body (MB), a region in the fly brain that is associated
with learning and memory formation. The
morphological effects will be assessed using our
recently generated GAL4 responsive double
transgenic fly lines that allow expression of either
dTip60E431Q or dTip60WT with a GFP reporter
gene. The effect on learning and memory will be
tested using the Drosophila courtship assay and the
courtship index (CI) will be used to assess learning
and memory defects if any under the different mutant
conditions. The findings from this study will provide
novel insights into the epigenetic basis of regulatory

mechanisms that undetlie memory formation.
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Quantification and Visualization of
Protein Aggregation in
Caenorhabditis elegans

Protein aggregation, a phenomenon where
misfolded proteins clump together, results from a
flaw in the protein quality control system. Chronic
expression of toxic protein aggregates within brain
tissue is associated with neurodegenerative disease.
Disaggregation, the process by which toxic protein
aggregates are disposed, occurs through different
pathways. The overall question being studied is what ~ Vishaal Gudla
disaggregation pathway eukaryotes use. COAS
A mutation on the lin-15B gene of Environmental
Caenorhabditis elegans, which stops expression of Science
transgenes coding for polyglutamine expansions
after larval stage 1.2, and photoconvertible protein
Dendra2 will be used to trace the Dr. Tali
persistence/disposal of protein aggregates. Effective Gidalevitz
protein aggregate counting and reliability of the Faculty Mentor
mutation were tested. Three strains of C.clegans Biology
(linelo, line2, and N2Q40AM), picked because of
their known and distinct aggregation patterns, were
scored for protein aggregates throughout their
lifetimes. It was found that line16 has delayed
aggregation, line? has early and pharyngeal-based
ageregation, and N2Q40AM has a medial
ageregation rate. To test the reliability of the
mutation, worms with the mutation were monitored
to ensure that no protein aggregates were
introduced after L2. Determining if disaggregation
of polyglutamine aggregates is possible is the next
step. In all, studying protein aggregation is
important as it provides insight on lethal diseases.
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Using Computer Models to
Interpolate Skeletal Articulation of a
Patagonian Titanosaur

Past methods of studying skeletal articulation in large
extinct animals have been challenging due to the size
and weight of fossilized bones. In any skeletal

| recreation, muscle, tendon, and ligament attachment

sites must be located on the bones; however, fossils
are heavy and cumbersome, and frequent
manipulation risks causing damage. Attempts to

“I create small scale models rely on sculptors, who

inevitably introduce human error. Recently, a new
technique using laser scanning technology has been
employed to produce accurate, three-dimensional
computer models of fossils. These digitized bones
can be arranged and manipulated with ease, allowing
studies of articulation to be conducted with much
less hassle and error.

Extensive reconstruction of even exceptionally
large specimens such as an unnamed Patagonian
titanosaur (MPM PV1156) can be accomplished
using detailed computer models that allow the fossils
to be examined quickly and safely. Additionally,
cartilage location and thickness estimations can be
included in the digital model to propetly space the
joints, and modeling software can be used to
approximate and reconstruct the dimensions of soft
tissues after comparisons with related species and
modern analogs. Life restoration in this manner
attains a degree of accuracy unrivaled by traditional
methods.
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FRAXE and Drosophila lilliputian

The purpose of this study is to model a heritable
form of human mental retardation, FRAXE, using
Drosophila melanogaster. This form of retardation is
caused by alterations to the FMR2 gene, which leads
to silencing of this gene. Using the Drosophila
ortholog of human FMR2, a gene called lilliputian,
we have created a genetic background to replace wild
type lilliputian in mutant flies. This background has
shown morphological and behavioral deficits similar
to the defects seen in humans with FRAXE.
Behavioral data of lilliputian mutants suggests defects
at the synapse. Therefore we will analyze the
neuromuscular junction of third instar larva. Analysis
of these synaptic images will be preformed by
counting and measuring boutons (which are synaptic
connections) at the synapse of muscles 6 and 7 (these
muscles are commonly used for synaptic analysis).
We anticipate the behavioral defects are due to a
difference in the number of boutons present in these

mutant organisms.
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Hereditary Spastic Paraplegia and the
Spastin Gene

Hereditary Spastic Paraplegia (HSP) is a neurological
disease that causes spastic weakness in an organism’s
lower extremities, and can lead to axonal
degeneration. Although over twenty genes have
been linked to HSP in humans, the Spastin gene is
responsible for more than 40% of all cases. The
Spastin gene codes for a protein responsible
primarily for microtubule severing. Mutants of the
spastin protein are responsible for HSP. The two
mutants of spastin studied are M1 and M87; both of
these mutants form protein aggregates that cause
HSP. The M1 isoform of spastin has been found to
be more neurotoxic than the M87 isoform.
Drosophila melanogaster is our model organism.
Using behavioral assays, as well as analyzing the
neuromorphology of the larval neuromuscular
junction, the differences in effect between the
presence of M1, M87, and Spastin knockdowns will
be assessed. The analysis of Spastin knockdowns will
reveal whether the aggregation of mutant M1 and
M87 causes a more detrimental result than Spastin
knockouts. After observing flies with Spastin-RNAi
knockdowns, M1, or M87, we expect to observe the
most neurotoxic aggregation of the mutant M1 form
along the ventral nerve cord, followed by M87 and
then Spastin-RNAI in a decreasing order of severity.
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The Role of TCF4 in Development of
Pitt Hopkins Syndrome in a
Drosophila model

Pitt Hopkins Syndrome, a neurological disorder that
causes intellectually disability, decreased motor
function, hyperventilation, and seizures, has been
associated with a defect in the gene for TCF 4, a

i i . ) ) ) Mohamad
basic Helix-loop-helix protein. Basic Helix loop- Nayal

helix proteins contain a domain that bind to specific COAS
Biological

DNA sequences for transcription. Daughterless, a .
Sciences

fly homolog of TCF4 is involved in: sex
determination, neurogenesis, somatic stem cell
maintenance, and regulation of transcription. Dr. Daniel
Drosophila is a tractable model for understanding Marenda
neuronal circuitry underlying behavior. By Faculty Mentor
manipulating Daughtetless expression throughout Biology
the neurons as well as in targeted presynaptic and

postsynaptic zones in Drosophila the importance of

this gene can be better understood. Behavioral

assays such as crawling and contractions were used

to understand the effects of Daughterless

misregulation on locomotive activity. Understanding

which portion of this gene, the N-terminus or the

basic helix loop helix domain, affects behavior helps

us to understand whether it has a transcriptional role.
Knowledge of the Daughterless gene in Drosophila

will provide invaluable information about the

etiology of Pitt Hopkins Syndrome.
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Characterization of EOAD Drosophila
melanogaster model at the synaptic
level using Drosophila NMJ

Alzheimer’s Disease (AD) is a disease primarily
associated with age and loss of memory caused due
synaptic dysfunction. It has been suggested, by
recent studies, that this deficit is due to the build-up
of amyloid-beta peptide, a cleavage product of
Amyloid Precursor Protein (APP), which leads to
decreased signal transmission between synapses. In
some cases this disease can cause expression of AD
symptoms at an earlier age. Previously, our lab has
successfully developed Early Onset Alzheimer’s
Disease (EOAD) fly model by overexpressing
human APP and BACE genes in the fly central
nervous system. In this study, we are analyzing 3rd
instar larva of this model for synaptic functioning.
Our results suggest that larva overexpressing hAPP
and hBACE have crawling and contraction deficits.
Furthermore, our analysis of the larval
neuromuscular junction (NM]J) has shown a
significant decrease in the number of 1s boutons,
while the total number of boutons showed no
difference. This data suggests the possibility of
decreased synaptic functioning in specific neuronal
connections. Thus, synaptic characterization of this
model would strengthen our understanding of AD

and AD-related defects in synaptic functioning.
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Automated Radio Tracking Studies of
Bird/Army Ant Interactions in Tropical
Forest

Among the Neotropical birds that follow army ant
raids to collect food, some species of “obligate” ant
birds are completely dependent on ant raids for a
food source. Other species of birds (“facultative”
antbirds) also follow ants but can feed elsewhere.
Obligate antbirds perform multiple behaviors and
complex cognitive tasks associated with their

dependence on tracking army ant colonies. This
study tests whether non-obligates participate in these Emily

specialized behaviors to an extent comparable to Johnson

obligate ant birds. We used an automated radio COA.S

tracki t lled E t t to follow bird Environmental
acking system called Encounternet to follow bir Science

and army ant movements. We tagged 15 birds of

seven species and we measured their visitation to

seven army ant colonies at our study site in

Monteverde, Costa Rica. We placed placed detecting Dr. Sean

stations at army ant bivouacs (nests) and raid fronts. 0’Donnell
Our data on the number and location of army ant g?gll(;g/ Mentor
colonies the birds visit will indicate whether
facultative ant birds track multiple ant colonies, as
obligate antbirds are known to do.

Poster
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HDAC4 Is Required for HIF-1a
Stability in Rat Heart Muscle Cells

Two leading causes of mortality in the world are
heart disease and cancer. Cancer and heart disease
patients are part of a population of people with a
high risk of ischemic diseases. Hypoxia inducible
factor-1o. (HIF-1a) promotes tissue adaptation and
facilitates cell survival under hypoxic conditions.
Preliminary data indicated that the regulation of
HIF-1a stability and function in human cancer cells
was directly tied to certain histone deacetylases
(HDAC:S), particularly HDAC4 and HDAC5. To
determine if a similar regulatory relationship existed
between HDACs 4 and 5 and HIF-1a, H9¢2 rat
myoblasts were used as a model. HDAC4 and
HDACS siRNA was used to knock down the levels
of HDAC 4 and HDACS5 in hypoxic conditions to
see if HIF-1a levels were affected. The results
indicated that knocking down HDAC4 caused the
HIF-1a in the cells to decrease; however, knocking
down HDACS5 did not seem to have an obvious
effect on the HIF-1a levels in the cells. The data
suggests that HDAC4 is an important part of the

regulation of HIF-1a in the cardiovascular system.
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The Interactions between Calcineurin
and APP

In January of 2011, President Barack Obama signed
into law NAPAA, or the National Plan to Address
Alzheimer’s Act, as a nationwide initiative to tackle
the growing Alzheimer’s epidemic. Alzheimer’s
Disease (AD) is a neurodegenerative disorder and
the most common form of dementia. The disease

manifests itself in the progressive deterioration of

cognitive function. AD pathology is characterized

by the accumulation of neurofibrillary tangles and

. . . Danielle
amyloid-beta (AB) plaques in the brains of affected Verghese
patients. The amyloid cascade hypothesis suggests COAS
that processing of the amyloid precursor protein giqlogical

cience.
(APP) leads to the production of AP peptides, which ences
then amass into oligomers and plaques.
Consequently, the metabolism of APP has been the
f fi h. Studies h h h Dr. Aleister

ocus of intense research. Studies have shown that Saunders

the protein phosphatase Calcineurin (CaN) affects Faculty Mentor
certain AD phenotypes. Recently, our lab had Biology
found that the inhibition of CaN affects the
phosphorylation state of APP and rescues certain
AD phenotypes in transgenic fly models. In this
study, we will further investigate the interaction
between CaN and APP. Through the mutagenesis
of phosphorylated residues and proposed CaN
binding sites on APP, we will investigate the changes
in phosphorylation and the subsequent effects on
APP processing. Poster
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Discovering the Molecular and
Cellular Cause of Hereditary
Neuralgic Amyotrophy

Hereditary neuralgic amyotrophy (HNA) is a rare
autosomal dominant neuropathy that is characterized
by sudden onset of severe pain in the shoulder girdle,
together with arm and shoulder muscle degeneration
(atrophy). Roughly 200 families affected by HNA have
been identified worldwide, but the disease might be
largely under-diagnosed. To date, the only gene
associated with HNA is septin 9 (SEPTY). Missense
mutations of septin 9 isoform 3 (SEPT9_v3), R88W
and S93F, have been reported in HNA patients. Septins
are GTP-binding proteins that associate with
microtubules (MT's) and regulate MT-dependent
processes. The connection between mutations in
SEPT9_v3 and HNA is unclear; however, the
pathogenesis of neuropathies and neuromuscular
disorders has been associated with defects in MT
organization, which is critical for the formation and
maintenance of neuromuscular synapses. Here we use
in vitro assays to test whether the missense mutations
R88W and S93F interfere with SEPT9-MT binding. In
a visual MT-binding assay, we found that R88W
decreases the binding of SEPT9_v3 to MT's and
interfered with the ability of SEPT9_v3 to bundle MTs.
Although the effect of R88W on MT-binding was not
as obvious in high-speed MT-pelleting assays, low-
speed MT-pelleting assays show that R88W decreases
MT bundling. Ongoing experiments aim to determine if
the S93F mutation also affects SEPT9 binding to MT's
and/or MT bundling. Our data suggest that SEPT9_v3
R88W could lead to HNA by decreasing MT bundling
and thus, compromising the integrity of neuronal axons
and neuromuscular synapses.
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HDAC 6 Inhibition Modulates mRNA
Transport and Axon Regeneration

Axon regeneration in the brain and spinal cord is
inhibited by extracellular factors such as chondroitin
sulfate glycoprotein (CSPG). Much experimental

effort has been aimed at overcoming these inhibitory

molecules. Studies have shown that inhibition of
HDAC-6 can promote the growth of injured axons
on CSPGs (Rivieccio et al., 2009). Here, we asked if
HDAC-6 inhibition alters axonal transport of
macromolecules that support growth of axons.
Inhibition of HDAC-6 favors stabilization of
microtubules and could alter microtubule-based
transport of mRNAs into axons. Localized
translation of mRNAs has been shown to increase
growth of axons (Donnelly et al., 2011; Perry et al,,
2012). We used compartmented cultures of sensory
ganglia for isolation of axons that were treated with
the specific HDAC-6 inhibitor tubastatin versus a
vehicle control. Reverse transcriptase coupled
quantitative polymerase chain reaction (RTqPCR)
showed that HDAC-6 inhibition increased the levels
of several mRNAs in the axons. Surprisingly, this
also decreased levels of some axonal mRNAs,
indicating that the neurons have a specific response
to inhibition of HDAC-6. Future studies will be
aimed at determining the mechanism(s) of altered
mRNA transport in the face of decreased HDAC-6
activity and the specific axonal proteins that are
targets for HDAC-6 action.
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Using the Abraham Model to
Determine a Recrystallization Solvent
for Common Organic Compounds

This research investigates the ability of the Abraham
Model to accurately predict the solubility of organic
compounds in organic solvents at room temperature.
This project has focused on organic compounds
commonly recrystallized in organic teaching
laboratories, such as trans-dibenzalacetone. Using
the room temperature solubility predictions and in
collaboration with Dr. Andrew Lang from Oral
Roberts University, a smartphone app has been
created that predicts the optimal solvents with which
to recrystallize a compound. Trans-dibenzalacetone
has often been recrystallized in ethyl acetate, but
both the app and experimental measurement
determined that ethanol is the preferred solvent.
Additionally, the procedures for synthesizing the
yellow crystal trans-dibenzalacetone by aldol
condensation have been evaluated and lead to an
investigation into the applications of dibenzalacetone
and its derivatives. This research was conducted
using Open Notebook Science, which releases all
experiments online to promote the sharing of

information and the efficiently of chemical research.
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Mellitic Triimide DMSO Nanowires

The interest in the fabrication of nanomaterials has
increased dramatically in recent years. Nanomaterials
have many different uses and can have biological,
optoelctronic, solar, light-emitting, magnetic and
sensing applications. Nanomaterials come in
different forms, such as nanowires, nanopillars and
nanospheres. We report the synthesis and
characterization of Mellitic Triimide nanowires.
These nanowires were synthesized through the
addition of DMSO as a solvent. They were

synthesized on both gold and glass surfaces which Trevor
were treated with UV /ozone radiation. Pictures Bloomfield
were taken with scanning electron microscopy (SEM) E/I(;Iieria s
and optical microscopy. These nanowires have the Science &
potential to be used in all aforementioned Engineering
applications. To discover the potential application of
Mellitic Triimide nanowries, the following data will
be accumulated. Fluorescence spectra will be Dr. Haifeng
obtained through a fluorescence spectrometer. The (Frank) Ji
Faculty Mentor

attenuated total reflection infared (ATR-IR) spectra Chemistry
will be recorded on an IR microscope. A thermal
analysis will be obtained through a
thermogravimeter/differential thermal analyzer
(TG/DTA). In addition to these expetiments, gas
sensing tests can also be run to determine if these
nanowires could assist in the detection of explosive
materials.

Poster
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Computer-Assisted Drug Design for
the Development of Novel Prostate
Specific Antigen Inhibitors Using
Molecular Docking

The focus of the following study was two-fold:
Validating the effectiveness of a structure-based drug
design methodology and creating an appreciable
chemical library of inhibitors to target prostate-
specific antigen (PSA). Mutated versions of the
prostate-secreted protein cleave both Insulin-like
growth factor-binding proteins (IGFBP) and latent
transforming growth factor beta (TGF-f). The
former contributes to cell proliferation and disorders
such as benign prostatic hyperplasia (BPH), while the
latter facilitates metastasis of any tumorous growths.
With inhibition serving as a viable way to alleviate
these symptoms, the a-aminoalkylphosphonate
family of compounds and derivatives was selected
for in silico drug design due to its structural similarity
to chymotrypsin and comparable affinity for PSA. A
Kabachnik-Fields reaction coupled a carbamate,
benzaldehyde, and phosphite compound to
synthesize an a-aminoalkylphosphonate derivative,
Cbz(4-NO2-Ph)P(OPh)2. Cleavage of the carbamate
protecting group allowed the formerly inert
compound to actively engage in diimide coupling to
produce the target product. After purification
methods were executed, a bioassay was run to
measure the effect of the engineered inhibitors in the
presence of PSA. This method revealed the validity
of a structure-based approach in a medicinal context
and allowed for the accumulation of an expansive
chemical library of PSA inhibitor candidates.
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Computer-Assisted Drug Design for
the Development of Novel Prostate-
Specific Antigen Inhibitors Using
Molecular Docking

Prostate-specific antigens (PSA) are produced by the
prostate glands in men and bind in large quantities
among those with cancer. The binding sites were
analyzed to structurally develop anti-cancer drugs in
silico. This structure-based drug design project
focuses solely on the irreversible binding strengths of
many o-aminoalkyl phosphonate ester derivatives
and their ease of synthesis. These chemical structures
are designed to have a high affinity for PSA;

therefore, bound PSA concentrations can be reduced
using chemical inhibitors. Based on the Kabachnik-

Fields reaction, a three step drug synthesis was '(l:%i%b Havens

utilized to achieve two compounds. Boc(4-CN- Chemistry
Ph)P(OPh)2 (BocCPE1) and Cbz(4-CN-Ph)P(OPh)2
(CbzCPE1) were synthesized and the carbamate
protecting groups were removed to obtain CPE2. Dr. Haifeng
Furthermore, an imidate was synthesized from (Frank) Ji
Cbz(4-CN-Ph)P(OPh)2, yielding Cbz(4-Am- Faculty Mentor
Ph)P(OPh)2 (CbzAmPE1). Finally, the PSA Chemistry
inhibitors were achieved through a coupling reaction.

A bioassay was executed using the respective PSA

inhibitors, and Michaelis-Menton Kinetics were

utilized to interpret the enzymatic reactions. With the

help of an Eadie-Hofstee plot, results were

diagrammed for drawing conclusions. The a-

aminoalkyl phosphonate derivatives were structurally

designed in silico to inhibit excessive PSA binding,

which occurs in cancerous prostates. Poster
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DBD Nonthermal Plasma Treatment
of Amino Acids: Cysteine

Plasma is an electrical discharge that recently
gained popularity and attention from the scientific
community for its newfound medical applications.
It has proved successful as an antiseptic that
destroys organisms harmful to body tissues without
harming the body tissue itself. This research is
focused on the effects of plasma treatment upon
various amino acids, specifically L-cysteine. The
purpose of this study is to better understand the
effects of plasma treatment on a more chemical
level as opposed to a biological level. The
experiments in this research consisted of treating
samples of L-cysteine in various solvents over
different periods of time. This treatment converted
the L-cysteine to L-cystine, therefore changing the
chemical species found within the solution.
Afterward, IR, NMR, and Uv/vis tests were
conducted on the samples to determine the active
species found in the cystine. This research is
intended to be used in conjunction with biomedical
engineering research in order to discover how and

why plasma medicine works so well.
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Computer-Assisted Drug Design for
the Development of Novel Prostate-
Specific Antigen Inhibitors Using
Molecular Docking

Patients with prostate cancer are known to have PSA
molecules metastasize throughout the body, thus
giving the belief that PSA has a role in prostate
cancer. The overall purposes of this experiment were
to determine compounds that would most effectively
inhibit prostate specific antigen (PSA) molecules
from functioning and validate in silico modeling. In

particular, various derivatives of a-aminoalkyl
phosphonates that have been modeled as effective

PSA inhibitors were synthesized. The major -ll?: ;22?1:(
derivatives of a-aminoalkyl phosphonates studied COAS
were Cbz(4-N(CH3)2-Ph)P(OPh)2 (CbzDMA), Biological
Cbz(4-CO2-Ph)P(OPh)2 (CbzCA), and BOC(4- Sciences
N(CH3)2-Ph)P(OPh)2 (BOCDMA). Crystallizing a
compound to test on PSA was a multiple step
process including Kabachnik-Field reactions, Dr. Haifeng
cleavage of the protecting group (Cbz or BOC), and (Frank) Ji
. . Faculty Mentor
coupling reactions. However, as of now, none of the Chemistry
inhibitors have been efficiently coupled.
Nevertheless, CbzDMA has been most effective in
precipitating 90+% yield after cleaving the protecting
group (Cbz). Once these molecules can be coupled,
PSA inhibition efficiency will be measured through
absorbance changes due to PSA’s amidolytic effect
with the chromogenic substrate S-2586. This latter
part of the project will be done through bioassays.
Poster
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Fabrication of Organic Nanopillars for
Solar Cell Applications

It has been proposed that organic nanopillars could
be utilized for the purpose of creating solar cells
morte cost efficient than their inorganic counterparts.
In this project, organic nanopillars were fabricated
and analyzed. First, 9,10 anthracenedicarboxylic acid
(ADCA) and melamine were reacted in an
experimentally determined common solvent,
dimethylsulfoxide (DMSO), at low concentrations
(from 10mM to .01mM) in an attempt to fabricate
nanopillars on glass, silicon and gold substrates.
Simultaneously, a reaction to form 3,4,9,10
perylenetetracarboxylic acid (PTCA), a better
candidate for nanopillar fabrication, was performed,
but IR and NMR data indicated minimal formation
of this product and not enough for experimental use.
Following inconclusive scanning electron
microscope (SEM) analysis of the ADCA samples,
anthraquinone was dissolved in 1,4 dioxane (for
solution concentrations between 1mM and .01mM)
and allowed to complex with itself on gold, silicon
and glass substrates. SEM analysis indicated the
presence of a significant quantity of nanopillars at
.ImM and .03mM on silicon substrates and
inconclusive but promising results at all
concentrations on gold substrates. The nanopillars
were later analyzed for their value with respect to
solar cell applications. To benefit future research, the
production of graphene, an optimal substrate
surface, was also attempted.
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Sources of Inspiration: Exploring the
Meaning of Child Prodigies to Society

Child prodigies display exceptional skills and talents
at a very young age. Consequently they tend to be the
center of attention, especially today wherein mass
media plays a crucial role in shaping the views and
thoughts of society at large. Moreover, a great deal of
research has been conducted studying the
psychological characteristics with an aim to

understand how these children have the ability to

achieve a great deal at such a young age. However,

one question still remains unanswered; why do we Alisha Zaveri
pay so much attention to them? Why does society ggréﬁnunication
find them fascinating? How do their achievements
impact society and why?
This study conducts research to help find br. Ronald

answers to the above questions. First, a detailed Bishop
textual analysis was conducted covering articles on Faculty Mentor
child prodigies in US newspapers from 1990 to 2012~ Culture &

. . Communication
to help explore the narrative of these children. Next,
a short survey consisting of nine questions was
distributed to a sample, which steered our study to
focus on society’s views on them. Lastly, a
publishable paper in a national journal is the
anticipated goal of our research.

Poster
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Nature and the Scenic Gaze

In my STAR project with Dr. Lloyd Ackert, I am
investigating the changing relationship between
tourists and nature—what they referred to as the
‘scenic gaze’—in 19th century Europe. We gained
access to the ‘scenic gaze’ by examining how tourism
was portrayed in: guidebooks, literary works, and
contemporary writings on transportation and public
parks. Each of these sources offered a novel
perspective on the scenic gaze. Guidebook authors,
for example, described suggestions for travel
experiences, detailing step-by-step tourist excursions.
Nineteenth century literature taught travelers to
idealize their travel experience in a variety of ways,
for example, by highlighting a romanticized version
of nature. New modes of transportation gave
tourists, literally, a novel view of nature—through
railroad car windows—and dramatically changed
how they interacted with nature while touring.
Architects and city planners designed public parks
and grand gardens to inspire awe in their visitors,
providing tourists a controlled notion of natural
beauty. Ultimately though, tourists themselves
decided which gaze to use during travel and how to

tailor that gaze to their desired travel experience.
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Human Rights and Development in India

The United Nations has implemented a rights-based
approach to development in India; this approach
regards poverty as a violation of international human
rights, which were set forth and defined by the UN’s
Universal Declaration of Human Rights.

Research of the UN’s involvement in India consisted
of three major components. First, I explored India’s
Right to Information movement and how various

UN organizations, such as the UN Development Kanan Gole
COAS

International
Area Studies

Programme, supported India in its first major step
towards the eradication of corruption at both the
state level and the national level.

I then studied a philosophical debate

ding h ichts. A i t
surroun ll’lg uman rlg S n OppOSll’lg argumen Dr_ Joel E

Oestreich
primarily a Western ideal that was imposed upon Faculty Mentor

Eastern cultures. The debate discusses whether the History &
Politics

questions whether the concept of “human rights” is

UN’s rights-based work in India, a country with a
culture that supports power hierarchies such as the
caste system, is appropriate.

Thitd, I researched many of India's current
human rights issues, such as human trafficking and
discrimination against women and lower castes.
Research was done primarily through aggregating
scholarly articles from the library database. The result
was a breadth of knowledge regarding action being
taken towards political, economic, and social
development in India.
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The Analytical Level Set Method

Optimization problems date back to antiquity and
are still critically important today. In shape
optimization problems, some quantity is minimized
or maximized with respect to the shape of a domain.
For example, the objective of the classical
"isopetimetric problem" is to find a shape of
minimal perimeter among all shapes of given area.
The answer is a circle.

In shape optimization one must decide how to
represent the domain. A common approach is
connect-the-dots. In my research, I am exploring a
new way. It is called the Analytical Level Set Method
(ALSM). ALSM represents a surface as the zero level
set of a sum of global smooth functions. By
adjusting certain parameters in the sum, one can
achieve a variety of shapes.

The ALSM is particularly well suited to
analyzing the equilibrium shapes of electron bubbles.
Those shapes are characterized by a minimal value of
the sum of the Laplace eigenvalue (that is the pitch
that the bubble would make if it were a drum), its
volume, and its perimeter. I will present the results
of my analysis for two-dimensional and three-
dimensional electron bubbles. These results illustrate
the so-called morphological instability of the 2S

electron bubbles.
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Relationship of Roots of Polynomials
and their Derivatives

Three hundred years have passed since Newton and
Leibniz first proposed the ideas of Calculus, and new
discoveries are still being made each and every day in
that particular field. The Gauss-Lucas Theorem deals
with the relationship of the roots of polynomials and
their respective derivatives, and how they align with
each other geometrically. This geometrical
relationship is very easily seen when represented Daniel
visually but being able to explain it mathematically Koehler

COAS

presents a much larger challenge. The objective of .
Mathematics

this research project was to be able to come up with
a mathematical explanation that matches the visual

representation that is observed. In order to conduct

) Dr. Ronald
the research, extensive research on Newton's Method Perline
of Approximating Roots was done as well as an Faculty Mentor

attainment and application of the computer program ~ Mathematics
MATLAB in order to construct the visual

relationship models. My research suggests there is

indeed a mathematical explanation that is obtainable

between the roots of a polynomial and the

polynomial itself. The implication of my results

simply shows that mathematical relationships can still

be found in a field that was invented nearly 300 years

prior. The branch of complex analysis is one that is

continually being expanded and our understanding

broadened.
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Muon Charge Determination

Muons are charged, fundamental, subatomic
particles with properties very similar to electrons, but
have approximately 200x the mass of an electron.
The interaction of a cosmic ray proton with a
molecule in the Earth's atmosphere produces a pion
which quickly decays into a muon, providing a
convenient source of muons for this experiment. We
used a photomultiplier tube to detect the Cherenkov
radiation produced by these cosmic ray muons
traveling through both a jar of distilled water and a
jar containing a calcium chloride solution. In
particular we were interested in stopping muons —
muons that have lost their kinetic energy and stop in
the water. Once stopped, what happens next
depends upon the sign of the charge of the muon.
Positively charged muons (U+) will decay into an
electron and a pair of neutrinos. Negatively charged
muons (U-) may decay, but they also may be
captured by the oxygen or calcium in the solution.
Therefore, there is a predicted difference in the
decay rates of U+ and Y-. The goal of this
experiment was to determine if this difference in
decay rates can be used to distinguish between these

two types of muons.
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Role of Di-Tyrosine Bonding in Amyloid
Beta-Protein Assembly

Using a coarse-grained protein model combined with
discrete molecular dynamics, the proteins involved in
Alzheimer's disease (AD) may be studied in a vatiety
of ways at atomic resolution. AD is caused by the

misfolding of amyloid beta-protein (Abeta). We

studied the effect of di-tyrosine bonding on folding g'olilson Fox
and oligomer formation of two predominant Physics

Abeta alloforms, Abeta40 and Abeta42, which
contain tyrosine (TYR) at position 10. To explore the
possible effects of a TYR-TYR bond, Virtual Dr. Brigita

Molecular Dynamics and TCL scripting were used to  Urbanc
Faculty Mentor

study the oligomer distribution, secondary and !
Physics

tertiary structure and the rate at which tyrosine
bonds form as a function of time. It was found that
TYR-TYR bonds increase the propensity to form
pentamers and hexamers in Abeta42, which are
possible starting points for the proteofibrils that
form the basis of amyloid plaque. This piece of
information suggests that di-tyrosine bonding may
play a role in AD, but does not significantly affect

the structure of resulting Abeta oligomers.
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Time Variability of Active Galactic
Nuclei

Active galactic nuclei (AGNs) are accreting
supermassive black holes at the centers of galaxies.
AGNSs are known to exhibit variability on timescales
ranging from hours to years. Measuring this
variability helps us to understand AGN physics and
constrain models for accretion. Ground-based
observations suggest that AGN variability can be
modeled as a “‘random walk" process. We test the
random walk model for AGN variability using data
from Kepler, a NASA space-based mission aimed at
finding extrasolar planets.

Designed to find planets through frequent and
precise photometry of stars, Kepler has also proven
useful for studying AGN variability. While typical
ground-based observations are separated by days,
weeks, or even years, Kepler takes measurements at
30-minute intervals. Results of this research will be
instrumental in planning further photometric studies,
particularly those of the Large Synoptic Survey
Telescope (LSST), of which Drexel is a member.
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Game Design and Psychology

When someone thinks of video games they think of

recreation; playing them offers no real mental

stimulation. However, several psychiatrists would

argue that video games have more uses than just

offering a distraction: they can be used for research.

Drexel University’s Psychology Department is using

the iPad game STAR Frog Jumpers to test for autism

and deductive abilities in children. The Trailing Dilan Alpay
Making Test (TMT) was the manual paper method AWCOMAD

Game Art &
for research with children, so it was decided that Production
converting this into a more enjoyable game Being the
Head Programmer and Game Designer for the .

Dr. Felicia
project, the difficulty was in balancing fun and Hurewitz
functionality. The player is a frog and has to move Faculty Mentor
from lily pad to lily pad, alternating between numbers Psychology
and letters in order, all without lifting their finger, in
order to get a fly. A programmed algorithm saves the
time taken to get to each lily pad to judge how long it
took the patient to decide which was next in the
pattern. The game will be valuable for research, and
fun with its visuals and simple story of a frog, and
with it, kids can have fun while getting help from
psychiatrists.
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Aesthetics vs. Functionality - The Art
and Design of Diagnostic Video Games

The integration of digital media within traditional
scholatly subjects, like psychology, is one with

" largely untapped potential. Video games may

seem solely recreational, but the interactive
component provides psychologists with a unique
window into a subject’s mind. As Art Director
and Lead Animator of STAR Frog Jumpers, an

A iPad game designed to help psychologists

diagnose autism in children, optimizing the link
between established psych tests and interactive
alternatives has been a fascinating endeavor.

STAR Frog Jumpers borrows its mechanics
from a traditional, pencil-and-paper pattern
recognition task called the Trail Making Test
(TMT). My job as director of visuals was to
adapt the TMT to an interactive, touch-controlled
format while establishing the middle ground
between aesthetics and functionality. Background
animations are minimized to avoid visual
distraction, but “success” cut scenes are
emphasized to provide a tangible goal for the
subject. The levels are dynamic, but designed with
a muted color scheme that accentuates the bright
numbers and letters.

These details are crucially important to
account for, as children with autism are likely to
be distracted by background features. When we
are finished, Drexel psychologists will compare
the reaction time and accuracy results between
the traditional TMT and our dynamic, colorful,
goal-based interpretation.
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The Consistency of Problem-Solving
Strategy and Resting-State EEG

The brain is sometimes capable of solving problems
without methodical effort. This phenomenon is
known as insight, or the ‘Ahal”’ moment. Its opposite
strategy is the analytic method, which requires the
individual’s conscious participation. Previous studies
have shown that resting-state brain activity influences

whether a problem will be solved using insight or

analysis. This means that problem-solving strategy

may be predicted using the participant’s

Kimberly
electroencephalogram (EEG) even before the Chan
stimulus is presented. The cutrent study answers a SCHOOL OF
related question: do individuals consistently solve Bl.OMED.'

Biomedical
problems using a particular method, or does Engineering
preferred method change from day to day? Thirty-
five participants were asked to don an 84-channel Dr. John
EEG cap and solve word problems during four in- Kounios
lab sessions. Resting-state brain activity, participant Faculty Mentor
response, and self-reported problem-solving method Psychology
were then analyzed to determine if problem-solving
strategy was consistent or changeable from day to
day. Further study may be able to unlock the brain’s
potential, and allow individuals to consciously
harness the power of insight.

Poster
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Neural Basis of Insight and Creativity

From previous experimentation, it is known that
people can solve problems using two different
cognitive strategies; methodical analytic thought or
sudden insight, the “Aha Moment”. Also that the
strategy a person uses to solve a problem is
influenced by their resting brain state just before the
problem is presented. With this information, the goal
for this study was to determine if a prediction could
be made about an individual’s cognitive strategy from
not only the resting state brain activity before the
actual problem solving began, but on a completely
separate day. This experiment analyzed how
individuals make decisions using analytical reasoning
compared to sudden bursts of insight using various
mental tasks. Using the electroencephalogram
modality, EEG, the brain waves of subjects were
investigated to discern what method of reasoning
they used when solving these mental tests given
during experimentation. This process took place
over four separate sessions on different days where a
subject’s resting state EEG data was compared to
their EEG data collected during the tests. This
experiment has inspired future studies in hope of
learning how to increase creativity in subjects and
teach them how to use insightful reasoning more

frequently on command.
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The Effects of Food Exposure on
Cognitive Performance

Historically, appetite in humans was acted upon and
regulated based on caloric needs. However, people in
developed countries today are in an environment
containing highly palatable foods that are both easily
accessible and abundant. As a result, hedonic hunger,

or cating for the sake of pleasure, is frequently

activated and acted upon. The purpose of this study f/ltae Igr:r?: Sle
is to examine the effects of food exposure and fed COAS
state on cognitive performance. Cognitive Psychology
performance is assessed by the CPT-1I, a computet-
based assessment designed to measure attention, self- Dr. Michael
control, and impulsivity. Participants are randomly Lowe
assigned to one of four conditions: fed condition ;2Cgfl7tglgﬂgentor
with food presence, fed condition with food absence, Y g
hunger condition with food presence, and hunger
condition with food absence. During a laboratory
visit, all participants complete the CPT-II. These
four conditions will allow us to analyze how food
exposure and fed state influence cognitive
performance. It is predicted that participants in the
fed condition with food presence will have decreased
cognitive performance.
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The Effects of Food Exposure on Heart
Rate Variability

The purpose of this study is to determine whether
Heart Rate Variability (HRV), a measure of
physiological response to external stimuli, is affected
by exposure to palatable foods. HRV is a measure of
the distance between normal, consecutive heartbeats,
and reflects continual adjustments made by the
sympathetic and parasympathetic nervous systems in
response to stimuli. In past research, HRV has been
shown to be a valid indicator of emotional
regulation, and thus it is being used in this study to
measure emotional reactions, with low HRV
reflecting diminished emotional responsivity and
high HRV indicating heightened physiological
response to emotional experiences motivational drive
(Appelhans & Luecken, 20006). In our study,
participants will be connected to an
electrocardiogram to take heart rate measurements,
while they fill out informational questionnaires and
completed cognitive tasks. In addition, participants
will be assigned to one of four conditions; hunger
and no food exposure, hunger and food exposure,
fed and no food exposure, and fed and food
exposure to determine the effects of hunger and
presence of food on HRV. We hypothesize that food
exposure will cause an increase in HRV and that this
will be mediated by physiological and hedonic

hunger.
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The Effect of BMI on Executive Function
in Children

A chief reason for the obesity pandemic is excess
pediatric weight gain. In the United States, childhood
obesity has doubled in the past decade; now more
than one-third of American children are overweight.
Rapid increases in childhood obesity signify
devastating health consequences given that excess
childhood adiposity continues into adulthood and is

related to hypertension, type 2 diabetes, and

hyperlipidemia in adolescents.

Early childhood exposure to risk factors such as

Ulyana
poverty, maternal high school dropout status, N eyp okulchytska

residential crowding, children’s resources (e.g., CNHP
Health Sciences,

books), family turmoil, and exposure to violence lead
Pre-PA

to greater body mass index (BMI) in adolescence.
Considering the importance of childhood adiposity

to the development of obesity in adulthood, it is Dr. Mary Spiers
Faculty Mentor

essential to understand the underlying mechanisms Psychology

that link early experience to weight gain and the
serious cognitive effects of obesity.

Chronic stress has been linked to an increased
BMI, and it has been noted in several studies that
children with higher BMI have lower executive
function largely controlled by the prefrontal cortex
(PFC), which manifests itself in decreased mental
flexibility, inhibitory control, decision making, and
attention, but it is yet unclear whether obesity has a
negative effect on the PFC or if defects in the PFC

predispose children for obesity. Poster
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Autism in the Movies

In recent years, a significant amount of progress has
been made in neuropsychology and related fields
toward better understanding autism spectrum
disorders, including Asperger’s syndrome. It can be
difficult for the general public to keep up with ever-
increasing scientific knowledge, but one way new
ideas may be transmitted is through popular films.
Several films make autism spectrum disorders a
focus, but there is a lack of definitive resources for
viewers to compare a film’s portrayal of autism to
what autism really is. This study is an investigation of
the film industry’s take on autism spectrum disorders
as well as a step toward creating a website that will be
a resource for educators, students, and the public to
learn more about films that portray
neuropsychological disorders. By viewing, analyzing,
and critiquing the films Razn Man, Mozart and the
Whale, Adam:, My Name Is Khan, and Temple Grandin,
this study also aims to better understand common
ideas about people with Asperger’s syndrome and

other autism spectrum disorders.
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Effects of Music and Gender on
Cognitive Performance

A correlation between listening to music and test
performance has been looked at from several
different perspectives. Cockerton, Moore, &
Norman (1997) found that participants who listened
to music while tested, completed more questions
with increased accuracy than those who did not.
Additionally, Parente’s (1976) found that test
performance was better while listening to preferred
music rather than less preferred music. The current
study will be conducted through a survey using the
Matching Familiar Figures test on male and female
participants ages 18-65 while listening to music of
their choice. The main hypothesis for this study is
that those who believe music will enhance their
performance will perform better when listening to
music. Additionally, this study will examine possible
gender differences in test performance while
listening to music and note the types of music
participants chose to listen to while being tested. The
findings of this study could greatly help to improve
testing environments.
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Listening to Music during Nonverbal
Cognitive Task: Effects of Tempo

Extant literature indicates that quick-tempo music
(QTM) requires more processing than slow-tempo
music (STM). This additional cognitive demand can
affect cognitive performance, however, it is unclear
as to whether this effect is beneficial. The arousal
hypothesis states that QTM has a favorable effect on
testing, (Angel, Polzella, & Elvers, 2010; Day, Lin,
Huang, & Chuang, 2008), while others subscribe to
the idea that QTM has a detrimental effect due to
increased cognitive load (Brodsky, 2001; Cassidy &
MacDonald, 2007; Kiger, 1989). This study attempts
to resolve these conflicting results. Using an online
nonverbal test, this study tested male and female
participants ages 18-65 on the Matching Familiar
Figures task, while listening to music, as well as
collected information about study preferences. The
hypotheses are that: Those who listen to music while
they test are more likely to choose STM (fewer than
100 BPM); Those who tested to STM will
outperform people who listened to QTM; Those
who listen to music while studying are more likely to
listen to music without vocals; those who think music
will enhance their performance will perform better
when listening to music. The results of this study

could significantly improve testing conditions.
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Antimony Sulfide Thin Film Deposition
via Continuous Flow Microreactor

Conventional thin film solar cells often use highly
toxic and rare elements such as cadmium. Antimony
is a viable replacement to reduce or eliminate the use
of cadmium because it is a relatively nontoxic and

abundant element that is already mined on a large

scale. Antimony sulfide thin films were deposited on Austin Kuba
a cadmium sulfide window layer on fluorine doped COE
] ] ] : Chemical
tin oxide substrates via continuous flow Engineering
microreactor. A continuous flow microreactor
deposits thin films by flowing chemical solutions
Dr. Jason

through tubes, mixing them in a chamber, then
Baxter

forcing it along a channel in contact with the surface Faculty Mentor

of the substrate. Bath composition evolves as Chemical &
precursors deposit on the substrate, forming thin Biological
Engineering

films with properties graded in the direction of flow.
Antimony sulfide deposits directly onto the
substrate, forming an amorphous thin film. The film
was orange, opaque, and exhibited excellent
adhesion. Scanning electron micrographs showed
that the film is continuous, without microcracks or
pinholes. The films had a well-defined concentration
gradient that can be used to determine the properties
of the film at different bath concentrations. The
information gained from studying these films will be
used to optimize thin film deposition for the

construction of a thin film heterojunction solar cell.
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Copper (I) Oxide Nanostructured
Solar Cells

Nanostructured solar cells with copper (I) oxide
absorber layers provide considerable promise for the
future of solar cell technology. Because it is
abundant, nontoxic, inexpensive, and photoactive,
copper (I) oxide has great potential as a p-type
absorber material. The purpose of this project was to
develop a solid state copper (I) oxide solar cell with
maximum efficiency. The components of the solar
cells included a conductive glass substrate of fluorine
doped tin oxide and an array of vertical zinc oxide
nanowires grown on the substrate by chemical bath
deposition. The zinc oxide nanowires served as the
n-type electron conductor in the cell. A layer of
copper (I) oxide was electrodeposited to fill the pores
between the nanowires, followed by thermal
evaporation of gold contacts. A maximum efficiency
of 0.987% was achieved for the solar cells, with a
shott circuit cutrrent density of 9.70 mA/cm?2 and an
open circuit voltage of 0.246 V. One source of
limited efficiency is unfavorably low shunt resistance.
Low shunt resistance allows charges to flow in
different pathways without adding to the
photocurrent, decreasing cell efficiency. In the future,
a blocking layer between the nanowires and copper
() oxide will be investigated to increase shunt

resistance.
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Electrospinning P3HT-PCBM for Use in
Solar Cells

The goal of this project was to investigate using
P3HT/PCBM nanofibers in organic solar cells.
Oxganic solar cells are useful because they have the

potential to be cheaper than conventional solar cells. ~Madeline
Bouchard

COE
research is being done researching new ways to make  pjaterials Science

However, they are not yet as efficient. This is why

the materials used in organic solar cells. Nanofibers & Engineering
have the benefit of having a large surface area, being

light weight, providing continuous electron-hole Dr. Vibha Kalra
production and being suitable for future fabric Faculty Mentor
applications. Samples of P3HT/PCBM fibers were g?oel(r)rgi((::aall&

made using the electrospinning technique. Engineering

Electrospinning is a method of creating nanofibers in
the range of 100-300 nanometers. A strong electric
field is used to pull a polymer solution jet from a
syringe. Several ratios of P3HT to PCBM were used,

and these samples were tested for light absorption.
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Porous Nanofiber Usage in the
Optimization of Carbon
Supercapacitors

Supercapacitors are used in everything from cameras
and computers to pulsed lasers and particle
accelerators. Ideal supercapacitors need a high energy
density, which is attained through the use of
materials that have large surface-to-volume ratios.
Our research has shown that through a sacrificial
polymer’s degradation, it is possible to fabricate
mesoporous carbon-based nanofibers for use in a
supercapacitor’s electrodes. These nanofibers are
created by the electrospinning process, in which a
polymer solution is pulled through a strong electric
field to create fibers merely hundreds of nanometers
thick.

Previous research in our group has shown that
electrospinning a blend of Polyacrylonitrile(PAN)
and Nafion results in porous nanofibers that can
have a capacitance of 210 Farads/gram. However,
Nafion is expensive, so the goal is to recreate these
capacitance values by substituting sacrificial polymers
with similar properties such as Poly(vinylidene
fluoride), Polycarbonate, and
Polyvinylpyrrolidone(PVP), which are more cost-
efficient. Parameter study is being conducted to
understand the composition and structure of the
resulting nanofiber morphology through the use of
Scanning Electron Microscope(SEM) images, and
data from tests such as the Cyclic Voltammetry Scan.

Through an increase in capacitance, a resulting
supercapacitor would become an extremely efficient,
environmentally responsible device that could
potentially revolutionize the electronic industry.
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Activating Carbon Nanofibers for Use in
Supercapacitors

Activated carbon nanofibers (CNFs) have very high

surface area to mass, making them ideal for use as

electrodes in supercapacitors (known as electric

double-layer capacitors, or EDLCs). The high charge

and discharge rates, power output, long lifespan, and  Daniel

low internal resistance make EDLCs ideal for energy Lawrence

COE

Materials Science
& Engineering

storage in vehicles and in low-power applications.
Non-woven polyacrylonitrile (PAN) — based
nanofibers were formed by electrospinning 10%
PAN mixtures of PAN/N,N-Dimethylformamide
(DMF) solutions. The fibers undergo an initial Dr. Vibha Kalra
stabilization in an ambient air environment and then  Faculty Mentor
carbonization in an argon environment to create Chemical &
CNFs with intra-fiber pores. The activation of said Biolt?gica!
PAN-based nanofibers in a CO2 environment, while Engineering
testing variation in temperature and time, result in
differing quantities of micropores formed on the
fibers themselves via oxidation by the CO™2, which
greatly increases surface area. EDLCs have been
constructed using these activated CNFs with 1M
H2804 as the electrolyte.
Activation parameters were tested for their
effect on the capacitance of the fibers. Cyclic
voltammetry scans in H250O4 of CNFs showed high
specific capacitance measurements. Optimal
parameters increased the specific capacitance by
nearly an order of magnitude over non-activated

CNFs [from 19 to 170 Farads/gram].
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Synthesis and Characterization of
Nanofiber-Based Cathodes for Lithium-
Air Batteries

Lithium-Air batteries are a promising alternative to
the standard combustion engine used in automobiles.
A critical battery function where reactions occur and
research is necessary is the cathode. Carbon
nanofibers were used as the cathode and provide a
large surface area for the diffusion of oxygen into the
battery, a conductive surface for the reactions, and
space to bind a catalyst to the fibers. The goal is to
optimize the catalyst coating on the fibers, which will
improve the transport of reactants on the cathode.
We coated nanofibers with manganese dioxide by
means of electrodeposition. Past research has
indicated that the formation of a-MnO?2 provides the
greatest amount of improvement to the battery
reactions. We characterized the coated nanofibers
using XRD, and confirmed the formation of 8-
MnO2. A parameter study of conductivity and SEM
images showed a cutrent density of .5 mA/cm2 and a
time of ten minutes provide the optimal coating of
nanofibers in a Li-Air battery. The fibers were also
implemented into Li-Air batteries and showed a
discharge capacity of 818mAht/g and a
rechargeability of 200mAht/g. In ordet to improve
the results we can conduct further testing on the
efficiency of electrodeposition and alternative
methods in coating fibers, as well as use fibers with
mesopores to further improve the surface area of the
fibers. The results are a positive step forward in the
development of sustainable energy sources.
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Titania Nanotube/Nanoparticle
Composite Electrodes in DSSCs

Dye Sensitized Solar Cells (IDSSCs) could offer a
cheaper alternative to conventional silicon-based
solar cells, but are less efficient. An important part
of many DSSCs is a thin film electrode of titanium
dioxide nanoparticles, which provides transport for
electrons out of the cell, as well as providing an ideal
surface for holding light-collecting dye molecules.
My research consisted of determining the effects of
mixing in titanium dioxide nanotubes with the
nanoparticles, with the aim of providing a better
medium for more direct electron transport within the
cell. The nanotubes were grown by anodization on
titanium foil, harvested and separated into smaller
pieces, and then mixed with the nanoparticles.

UV /Vis spectroscopy, SEM imaging, and a solar
testing station were used to characterize the physical
qualities and performance of cells using the

composite films vs. cells using the usual nanoparticle
films.
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A Risk-Based Approach to Bridge
Prioritization

During recent years, there has been great concern
regarding the condition of the nation’s infrastructure.
There are several hundred thousand bridges located
throughout the nation, many of which are in need of
repair. Due to the large quantity, there has been great
difficulty in designating which structures should
receive attention. This study seeks to test one
proposed method of prioritization through analysis
of all bridges owned or maintained by the city of
Philadelphia. The method requires use of data
contained in the National Bridge Inventory. Several
factors relating to physical condition and socio-
economic impact will be considered. The process will
begin with basic data analysis and sorting in the form
of spreadsheets. Next, the city’s infrastructure as a
whole will be characterized by structure type,
maintainer, owner, age, structural deficiency, and
functional obsolescence. Having obtained all
pertinent data and performed all preliminary analyses,
a geographic information system can be created.
Finally, all of the elements can be analyzed as a whole
and conclusions will be drawn regarding the

identification of bridges with highest priority.
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Developing a Device for Safety
Assessments of Bridges

Current safety assessment of bridges relies on
subjective and qualitative approaches that have been
shown to be both unteliable and highly variable. The
purpose of this research is to develop a device
capable of acquiring quantitative data from a large
population of bridges to allow for a more objective
assessment, enhancing the state-of-the-practice. The
concept being explored is founded on experimental
modal analysis and consists of a self-contained
vehicle with the capability of performing a series of
impact modal tests in a highly efficient manner. To
ensure this device will be compatible with both the
cost constraints and culture imposed by state
highway agencies, a common pavement testing
device will be modified to serve this purpose through
the development of a “retrofit kit” that agencies can
purchase and implement. The design of such a kit
requires a sound and precise understanding of the
geometry of the existing pavement-testing device, so
this portion of the research focused on developing a
high-resolution 3D geometric model of the device.
Precise measurements of the device were taken to
create the model, followed by photographs of the
device used in an error screening technique known as
photogrammetry, ensuring the accuracy of the

model.
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Free-Space Optical Transceivers

Conventionally, wireless communications utilizes
radio frequency based networks. However the
limitations of a radio frequency based network, e.g.
equipment and installation, have led to a call for a
more accessible form of wireless communication. A
recent approach to mitigate the problems presented
from radio frequency based networks is with diffuse
free-space optical (DFSO) networks. DFSO
networks propagate its signal differently from radio
frequency based networks. Radio frequency based
networks requires a transmission line to send data to
and from different sources. The term “free-space”
refers to DFSO networks ability to transmit
information through the air.

A low-scale DFSO network was replicated to
determine the threshold and accuracy of the network.
The simulation of a DFSO network required the
design of two components: a light emitting diode
(LED) modulation circuit and a transimpedance
photodiode amplifier. The speed of the LED
brightness being modulated would emit a signal from
the LED. The signal would be retrieved by the
photodiode and transimpedance amplifier would
process the signal by converting it from current to
voltage. The final goal for the simulation would be to
assess the current capability of the DFSO network

and seck further improvement towards the network.
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Monitoring the Uterine Contractions of a
Pregnant Woman Using Passive RFIDs

The project aims to build and design a bellyband that
would be used to monitor pertinent data relating to
the mother and the fetus during the birth process.
This bellyband represents a smart and less obtrusive
alternative to current methods in the field of
obstetrics. Now, the mother would only have to wear

a simple and very comfortable bellyband to have her

abdominal contractions monitored, as opposed to

the current practice of her being loaded with invasive

) ) S ) Somesh
clectronics. This project is substantial to the field of  chopra

obstetrics, as it would inform the doctor about the COE
mothet’s uterine contractions. The necessary data Elec'trlcal'
] o ] Engineering
would be acquired by building a passive RFID (an
antenna and a microchip system that isn’t powered
by a battery) in fabric to recognise the information Dr. Kapil
] , Dandekar
from the contractions of the mothet’s abdomen. The Faculty Mentor
bellyband would be a zigzag dipole due to its Electrical &
characteristic properties and would operate on Comp uter
T . . Engineering
similar lines to that of a university ID card. Research
on passive RFIDs, fabric antennas, and conductive
materials apt for this purpose is ongoing. Simulating
and designing a working reference model on copper
using the HFSS software and building a prototype is
under progress.
Poster
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Lightweight Controller for
Reconfigurable Antennas

Reconfigurable antennas can be electrically modified
to produce different radiation patterns and
polarizations. Reconfigurable Leaky Wave Antennas
(RWLA) are used for directional transmission and
reception across long range. Research has shown that
the usage of RLWA in wireless access points can
greatly increase home network security, along with
providing more reliable transmissions. The current
system in the Drexel Wireless Systems Lab (DWSL)
to research RWLA involves a Wireless Open-Access
Research Platform (WARP) node connected to a
control board, which is connected to an antenna. A
method of controlling the reconfigurable antenna
independent of the WARP node would open up
additional research opportunities, such as the
integration of RWLA into wireless cards or laptops
for increased wireless security and reliability. This
project proposes a solution to this by using an
Arduino Uno board to control the antenna
configurations. The Arduino is sent an array of
settings using an algorithm in MATLAB through a
USB serial connection. The information is converted
to a 16- bit value and sent to the control board,
which then selects the intended configuration of the
RLWA. This project also further advances the
current system with the population of two more
calibrated RLWA driver boards. A demonstration of
the integrated system (the Arduino, control board,
and RWLA) independent of the WARP node is the
final step of this project.
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Developing Smart-Textile Sensors for
Fetal Heart Rate Measurements

Conductive threads and fabrics are being used to
develop smart technologies and put them to use in
multiple applications, such as fabric breadboards and
conductive thread-based resistors and capacitors.
Mote specifically, the goal is to develop a smart
fabric elastic band using fabric circuits in order to

measure fetal heart rate in pregnant women. To pick

up the fetal heart rate signals from the conductive Ailyn Gonzalez
fabric, Arduino programming will be used. Initially, SCHOOL OF
BIOMED.

. fih ve fabri " Biomedical
resistance of the conductive fabric prototypes. These Engineering

the Arduino boards were used to measure changes in

resistance changes will be plotted on an oscilloscope-

like graph through the Arduino code. The next step

Dr. Adam
is to display the graph results on an LCD screen Fontecchio
attached to the Arduino board, creating a portable Faculty Mentor
display of the resistance changes of the fabric. Electrical &
Eventually, this applicati be used as a fetal Computer
ventually, this application can be used as a feta Engineering
heart rate monitor. Definite implications of this
project include developing a monitor that is wireless,
flexible, and comfortable for pregnant women to
wear.
Poster
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Cancer Cell Nanoparticle
Electroporation Treatment

The ultimate goal of this project is to study the
effects of highly localized electric field on cells.
There are several effects of electric fields on cells that
have been discovered thus far, the most prominent of
which is called electroporation, a phenomenon
through which cellular membranes can be transiently
modified. Electroporation is often employed for the
purposes of genetic transfection and for induction of
apoptosis (programmed cell death). In all of its
previous applications, electroporation is achieved on
macroscopic scale involving a large number of cells.
Conversely, the goal of this project is to understand
how electroporation can be observed on the
unicellular level.

The majority of this project involved testing the
effects of nanoparticle enhanced electroporation.
This process involved the use of elongated
conducting nanoparticles whose surfaces could be
specifically modified to attach to target cells in tissues
(e.g. cancer cells). Electric field around the tips of
such nanoparticles could be dramatically enhanced
permitting to electroporate only the targeted cells,
while leaving other cells unaffected. Such treatment
coupled with chemotherapy is theorized to be a
promising treatment for ovarian cancer. Through the
electroporation of cells surrounded in nanoparticles,
the effects of this proposed treatment is simulated
and obsetved.
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Humanoid Instrument Precision Control

The aim of this research was to explore the
possibilities for using Humanoid Robots with the
goal of helping to advance their existing capabilities.
One major goal is to allow robots to use audio
feedback to detect beats and score location to play in
time with human musicians. Teaching a robot to play
an instrument requires the use of multiple joints and
human precision. This can have numerous broader
implications including the use of other tools. Thus,
one of the specific objectives for the Hubo + Robot
was for it to be able to play the xylophone or the
Hubophone, which is a specially constructed
instrument with pitched tubes. Real time feedback
was also needed, allowing the robots to be able to
correct themselves based on audio and force sensor
feedback. This research was conducted through using
the Hubo + robots, programming through C++ and
multiple experimental trials. The robot was able to
successfully play the Hubophone and learn the
xylophone and corrected itself when it made
mistakes. The beat tracking software will soon be
tested alongside human musicians. This has many
major implications for the future helping to close the

gaps between robots and human beings.
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iNotes: Orchestral Performance
Companion

When attending an orchestral performance, audience
members sometimes have trouble relating to the
pieces. Mobile applications are changing the way
today’s society is entertained. Tablets, smartphones,
and other mobile devices supply interactivity and
information for events and activities that help the
user gain a better perspective on what they are
watching or doing. The Music Entertainment and
Technology Laboratory (MET-Lab) has worked
collaboratively with The Philadelphia Orchestra in
order to create an application (iNotes: Orchestral
Performance Companion) for the iPhone which
offers this contextual information during the live
performance. Throughout the concert, a digital
signal processing (DSP) system “listens” to the audio
of the performance and calculates the live position
within the musical score independent of human
interaction. Information provided by the Orchestra
is then sent live to the user’s iPhone in parallel with
the progression of the concert. The Orchestra
develops annotations with contextual information in
time-appropriate locations for individual pieces
before each concert. My contribution to this project
has been creating an authoring system that enables a
musicologist or musical expert to easily modify and
create these annotations for any given concert. This
administration panel manages a SQL database using
PHP, JavaScript, Ajax, and MySQL to view, create,
and change concert information.
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Mood Mixing Musical Interface for iOS

Technology in mobile devices has allowed users to
interact with music like never before. Users are now
able to mix audio tracks on their phones by simply

downloading an application instead of buying
Michael

Moorhead
applications are limited to adjusting the volume levels coE

expensive editing software. Most audio mixing

of individual instruments and vocals. Other elements  Engineering (Still

of the individual instruments that change the mood Deciding)

or genre of the song cannot be live-adjusted, and

multiple instruments cannot be modified at the same ~ Dr. Youngmoo
Kim

. . Faculty Mentor
adjustments to instrument and vocal tracks Electrical &

time. This application allows users to make

simultaneously and in real time. The application takes =~ Computer
the work of Re-Mixer, an application that allows Engineering
users to cross-fade a song between four genres, and

expands it to each instrument. Four recordings

representing different moods of each instrument are

pulled from a database and assigned to an area on the

interface. When the user moves his finger(s) to a

different area on the interface, the mood of the

chosen instrument(s) is changed. Proximity to a

corner assigned to a particular mood determines the

mood of the instrument. This allows the user to have

full customization of the way a song sounds.
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La Bohéme: An Interactive
Experience

The Music and Entertainment Technology
Laboratory (MET-lab) is currently working with the
Opera Company of Philadelphia to make an iPhone
application for the opera La Bohéme. The Opera
Company of Philadelphia is presenting their
production of La Boheme outdoors on
Independence Mall and an interactive program can
avoid littering, remove costs for producing paper
programs, and provide all of the necessary
information about the opera to the users. Using the
native iPhone programming language, the Opera
Company’s website must be accessed to provide the
typical playbill information such as synopses and cast
biographies. With making the playbill electronic,
features can be added that print doesn’t allow. For
example, videos can be displayed, such as cast
interviews, as well as live interactive quizzes and
surveys, and much more to get the audience more
involved in the opera. News updates can be
instantaneously presented, and other edits to the cast
information can changed up until the last minute. In
addition a map can be accessed by the user to find
surrounding points of interest. And finally, a Twitter
function that allows the user to see what others have
been tweeting about the opera and make updates

themselves.
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Ball-Balancing Robot

The goal of this project is to design a ball-balancing
robot — a robot that, when placed on a basketball,
maintains its balance and can move by rolling the ball
in different directions. To accomplish this task, our
group has developed and integrated the electrical,
mechanical, and software components of the robot.

The design consists of a plastic base that holds three

stepper motors, each driving an Omni wheel, motor

driver electronics, an intertial measurement unit Timothy Kaack
(IMU), a microcontroller, and an 8 V battery. The COE
. I h h Ardui Electrical
microcontroller (we have chosen an Arduino) Engineering
implements a controller in which it reads the state of
the IMU and calculates the orientation of the robot. .
It then d . how fast th hould spi Dr. Richard
t then determines how fast the motors should spin Primerano
so that the robot remains at the origin. These Faculty Mentor
readings occur at a rate of about 100Hz, which allows Electrical &
. .. . . . Computer
the Arduino to process this information while still Engineering
allowing us to send commands to the robot. The
future design of this robot is to include extra sensors
that may allow for room mapping and object
avoidance.
Poster
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Delamination and Processing of
Single-Layered MXene

Since the discovery of graphene in 2004, the scientific

| community’s interest in, and knowledge of, two-

dimensional materials has grown dramatically. So has
the known spectrum of such 2D materials beyond
graphene. One such 2D material, discovered at
Drexel, is MXene. MXenes are derived from the
MAX phases (ternary carbides where M stands for an
early transition metal, A is an A-group element, and X
is carbon or nitrogen), by selectively etching out the A
element in hydrofluoric acid. This work explores the
chemical delamination and subsequent processing of
multilayered MXene into paper-like MXene films
comprised of single atomically thin MXene layers.
Once the MXene is produced, dimethyl sulfoxide is
intercalated between the 2D MXene layers. This step
allows for the subsequent intercalation of water
between the layers. Successive sonication in water
allows the now weakly-bonded 2D layers to float away
from each other. Subsequent filtration through
alumina or polyester membranes produces flexible
MZXene films. Such films have been shown to have
high lithium uptake and capacitances exceeding 200
F/g. Since there are over sixty MAX phases, MXenes
constitute a2 whole new class of 2D transition metal
carbides for applications ranging from lithium-ion
batteries and pseudocapacitors to polymer

reinforcements and beyond.

84



College of Engineering

The Effects of Various Additives on the

Strength of a Diatomaceous Earth-Based

Alkali Activated Concrete

The Portland cement industry injects 2 billion tons of

CO2 into the atmosphere every year. This project
addresses the use of diatomaceous earth — a mineral
comprised of the silicon dioxide skeletons of algae -
to produce an environmentally friendly alkali
activated concrete (AAC). The chemistry behind
AACs has been around for thousands of years, and
has proven the test of time in structures such as the
Pantheon and possibly the Great Pyramids of Giza.
The problem that many AAC’s face today is their
poor strength and long set times. In this study it has
been found that the addition of ground granulated
blast furnace slag (GGBFS) and sodium hydroxide
provide a significant boost in the strength of the
concrete in its first week of curing. It was also found
that the source/purity of the diatomaceous earth
used plays a role in the strength of the AAC. This
increase in strength is important in furthering efforts
to commercialize AAC’s as an environmentally

friendly alternative to Portland cement.
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Comparative Study on the
Performance of Exohedral Carbons in
Textile Electrical Double Layer
Capacitors

Electronic textiles are wearable electronic devices such
as sensors, antennas, and computational devices that are
integrated into clothing. Such devices have direct
applications in the military, medicine, and for everyday
consumers. Energy storage is one of the principal
challenges preventing the full implementation of
wearable electronics. This research focuses on making
“textile” electrical double layer capacitors (EDLCs) that
power wearable electronics. EDLCs are ideal energy
devices for wearable electronics because they can be
made entirely of non-toxic, non-flammable carbon
materials and electrolytes. The goal of our research is to
adapt this system for e-textile applications by making
EDLC:s entirely of fabric and other flexible materials.
Our research uses highly conductive and flexible
carbon fiber fabric as current collectors with activated
carbon paint printed onto the carbon fiber to act as
active material, and a solid polymer electrolyte. Our
latest work describes the fabrication and
electrochemical testing of textile EDLCs using highly
conductive exohedral carbons paints, including carbon
onions, carbon nanotubes, and graphene. This study
also explores using these materials in combination since
previous studies have found an increase in capacitance
beyond that of their individual capacities. This
systematic study is the first to compare and contrast
exohedral carbon materials, individually and in
combination, specifically for wearable fabric systems.
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Nanoparticle Dimers Assembly by
Poly(e-Caprolactone) Single Crystal

Inorganic nanoparticle assemblies can enhance the
properties and the performance of nanoparticles.
Among the different assemblies, nanoparticle dimer
formation has the advantage of producing the
smallest possible nanoparticle assembly. During this
experiment, silicon nanoparticle dimers and
Iron(I)(I1I) magnetic nanoparticle dimers were
assembled and studied. The nanoparticles were
attached on difunctionalized poly(e-caprolactone)
(PCL) single crystals formed by self-seeding in n-
butanol, and then nanoparticle dimers formed when
the polymer single crystals were dissolved and
removed in chloroform or in acetone. Silicon
nanoparticle dimers were manufactured with disilane-
functionalized PCL (PCL-disilane) single crystals, and
dihydroxy-functionalized PCL (PCL-diol) and dithiol-
functionalized PCL (PCL-dithiol) single crystals were
used to form Iron(Il)(I1I) magnetic nanoparticle
dimers. Proton nuclear magnetic resonance
spectroscopy (H1 NMR) was used to examine the
end-group functionalization of the synthesized PCL-
dithiol. The PCL single crystals’ abilities of attaching
nanoparticles depend on their crystallinities, sizes and
thicknesses which vary with different self-seeding
temperatures and crystallization temperatures. The
structures of the polymer single crystals were
examined with optical microscopy, and the
formations of nanoparticle dimers were observed
with transmission electron microscopy (TEM).
Keywords: nanoparticle, dimer, poly(e-caprolactone),
single crystal
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Fluorination of Perovskites

Perovskites are promising candidates for electronics,
fuel cells, catalysts, and solar energy conversion. The
general ABO3 structure of the perovskite can be
manipulated to nearly infinite variations due to the wide
range of elements that can occupy the A- and B-site.
The B-site is usually a transition metal that can have
multiple valence states, while the anion site can be taken
up by only a few non-metallic elements, such as oxygen
and fluorine. Manipulation of the geometry,
stoichiometry, and elemental makeup of the structure
can yield drastic changes in the electrical, magnetic, and
optical properties of these materials.

The perovskite structure of strontium ferrite
(StFeO3, SFO) is the subject of this study. The
experiment focuses on oxygen deficient SFO films and
aims to change the charge on the iron by filling oxygen
vacancy positions with fluorine. This fluorination
process will change the charge on the iron by reducing
the anion charge, and alters the electric properties of the
thin film. Techniques such as reflection high energy
electron diffraction, single crystal diffraction, and X-ray
reflectivity will show whether the attempts to insert
fluorine into the structure are successful, and LabView
testing will determine the difference in electronic

properties due to fluorination.
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Surface Modification of
Nanodiamond and Incorporation of
Aminated Nanodiamond in Epoxy

Nanodiamond powder produced by detonation has
been around for almost 50 years but only recently
have breakthroughs came about in research of these
nano particles. Over the past few years, researchers
have found many properties that allow them to be
used in a wide range of potential applications.
Nanodiamond used in this research was produced by
detonation of carbon based explosives with negative
oxygen balance. Among advantageous characteristics
of this nanodiamond that are currently being studied
are its outstanding mechanical strength and tailorable
surface chemistry. If it can be formed into an epoxy

composite and covalently bonded to the polymer, a Kevin Bazzel

. . . COE
whole new range of composites with superior .
hanical. th 1 and optical . b Materials
mechanical, thermal, and optical properties can be Science &
manufactured. Engineering
There are several steps that need to be
completed before the nanodiamond will form bonds
with epoxy resin. It first needs to be purified in Dr. Vadym
order to control the purity and surface chemistry. Mochalin
Chlorination of the nanodiamonds needs to be Faculty Mentor
performed in order to form highly reactive acyl Materials
chloride groups on the surface of the diamonds. SCIe_nce &
Engineering

Then, the acyl chloride groups are reacted with one
of the amino groups of ethylenediamine, while the
second aminogroup remains free to form an
aminated nanodiamond.

Once the nanodiamonds are aminated, they can
covalently bind with the epoxy resin similar to
traditional epoxy curing agents, which are amines.
Preliminary results show that the nanodiamond-
epoxy demonstrates significantly improved tensile
strength, scratch resistance and thermal conductivity.

Poster
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Nanodiamond Drug Adsorbancy

The potential for carbon nanodiamond to be used as a
component for drug delivery is immense due to the
large surface area available for adsorption and
conjugation, ease of functionalization, and
biocompatibility. The adsorption of Polymixin B-
sulfate, a peptide antibiotic used to treat gram-negative
bacterial infections, with nanodiamond was measured at
varying concentrations of the drug using ultraviolet-
visible spectroscopy. The adsorption isotherm of
Polymixin B sulfate on nanodiamond follows Langmuir
model. Nanodiamond with adsorbed Polymixin B-
sulfate has the capability to deliver the drug to localized
sites and a higher degree of efficiency in introducing the
drug to the body compared to that of current
medicines. This can drastically decrease the amount of
the drug needed for effectiveness, preventing the risk of
reaching toxic levels in the body, developing bacterial
resistance, and reducing the occurrence of other side

effects.
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The Effect of Relative Humidity on the
Mechanical Integrity of Bilayer Tablets

In order to maximize the benefits of pharmaceutical
drugs, companies have turned to bilayer tablets. Bilayer
tablets combine two different active pharmaceutical
ingredients that can be used to (a) treat co-existing
medical conditions, (b) optimize of time release of each
ingredient with respect to the other, (c) reduces the
number of medications, which when they are numerous
can be confusing for the eldetly population. To keep the

tablets at their full potential, proper preservation and

storage is essential. Humidity, or lack of, has been

known to compromise the integrity of bilayer tablets, E?EI ne Ruiz
causing visible cracks to appear along the interface of  p1aterials

the tablet. The weakening of the tablets negates their Science &
advantages. Even the presence of visible cracks alone Engineering
affects the perception of quality by the consumer. In

order to quantify the effects of humidity, bilayer Dr. Antonios

Zavaliangos

tablets were exposed to increasing/decteasing levels
Faculty Mentor

of humidity over a period of twelve hours after which

Materials
the relative humidity was held constant for two days. Science &
A load was then applied to the tablets until they Engineering
broke in shear. The results showed that the bilayer
tablets subjected to slow changes in humidity had a
higher interfacial strength than tablets exposed to
sudden jumps in humidity. Future research in this
area could lead to higher quality bilayer tablets with
longer shelf lives.

Poster
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Modeling Ocean Currents

Compared to their size, relatively little data has been
gathered from oceans. One aspect of oceans that can
be modeled in a lab setting is water currents. To
generate artificial currents, a system of sixteen motors
was used in a 2’x2” water tank. Each motor had to be
set to a unique speed and the system had to be able
to run at different sets of speeds in order to gather
data on time varying currents. It also had to be easy
for the researcher to control, so a computer based
interface needed to be made. The motors were
controlled in pairs by RoboClaw motor controllers,
which used built in PID controls to ensure the
motors were spinning at the actual set speeds. The
motor controllers in turn were run by an Arduino
Mega microcontroller. The GUI interfaced with the
Arduino to control the system. Processing, a Java
based programming environment, was used to make
the GUI where the researcher could enter the speeds
and directions for each motor. The speed sets were
then sent to the Arduino, which processed the speeds
and set the motors appropriately. The system can run
up to sixteen motors, but more motors could be
added in the future when the system is moved to a
10°x10’ tank.
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High Altitude Balloon Sensor Suite for
Understanding Flight Failure

In the field of astronautical engineering, failure is not an
option... it is guaranteed. Complex high altitude and
space faring systems are destined to fail numerous times
before success. To finally attain a working system,
engineers must be able to determine what exactly went

wrong with a failed experiment and how it can be fixed.

Learning from mistakes breeds progress in this field. James G.
The HAB, high altitude balloon research platform, CE)?)sEer

is no exception to this rule of failure. Many times the Mechanical

meterological data collector has failed during its high Engineering

altitude data collection endeavors due to unknown

cvents. Dr. Suk Jin
To better understand why these malfunctions occur, Kang
Faculty Mentor

. ; Mechanical
Altitude Balloon platform. The sensory package will Engineering &

a new sensory suite has been introduced to the High

provide such data as acceleration and gyroscopic Mechanics
orientation, as to paint a better picture of what
environmental stresses the HAB undertakes during
flight.
With this new knowledge about what the platform
experiences during near space flight, factors that
contribute to mission failure can be pinpointed, leading
to the development of a better, more robust, and safer

system.
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High Altitude Balloon Beacon

The High-Altitude Balloon (HAB) is an introductory
level project that acquaints participants with the
technology used on more advanced apparatuses, such
as satellites. Its purpose is to take sensor readings,
photos, and videos, all stored to memory cards. The
problem with this comes when the payload is unable to
be recovered. This could happen because of the
extreme weather conditions in near-space, or simply
because the payload lands where it is not supposed to.
The objective of this research project is to use a piece
of hardware, a TinyTrak, in order to broadcast the
sensor readings over amateur radio frequencies, so that
they are received by the ground station. In order to
implement this system, it is necessary to learn and
manipulate the TinyTrak software. It is also necessary
to allow all of the hardware in the balloon payload to
communicate. Without every piece of hardware
communicating propetly, the system cannot function.
Receiving the sensor data mid-flight makes it possible
to add other functionalities to the balloon in the future.
With accelerometer data, autonomous steering is the

next step.
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Fabrication of Nanoporous Membrane
Using Biological Templates

According to the United Nations, overcoming the crisis
in water and sanitation is one of the greatest human
development challenges of the early 215t century.
Currently, there are over one billion people without safe
drinking water and twenty-six countries that cannot

sustain agriculture and economic development because

of a lack of adequate water resources. One approach to
solving this problem is that of creating a more efficient Andy Wells

water filter. Extensive research has been conducted on  COE

using thin membranes as filters. Some of these M eclhani(_)al

Engineering
membranes are nanoporous (nano-scale pore
diameters). This project attempts to determine the
feasibility of creating such a membrane using the I?A';C“g?ttr:;ew
tobacco mosaic virus as a biological template. A layer of Faculty Mentor
the high aspect ratio, hollow, cylindrical virus is Mechanical
deposited onto a silicon water and coated in a layer of f/lnegc,z:i:" (’)’;g &
nickel. The nickel is slowly etched away, revealing the
tops of the virus. The silicon is etched away from the
other side of the wafer at certain locations, opening a
number of tiny channels. Water can then be pushed
through the membrane, with salt ions and pollutants
being left behind.

Poster

95 Session B



College of Engineering

| 2

/

Amogh Sharma
COE

Mechanical
Engineering

Mr. Anthony
Mignano
Faculty Mentor
Mechanical
Engineering &
Mechanics

Poster
Session A

Changes in Direction and Magnitude
of Forces Generated by a Fish Fin by
Altering the Stiffness of Fin Rays

Bony fish like Bluegill Sunfish (Lepomis
macrochirus) are capable of producing different fin
motions by individually controlling the movement of
cach fin ray in the fin. Apart from that it is also
capable of controlling the stiffness in each individual
fin ray of a fin therefore altering the magnitude and
direction of the forces generated. The main objective
of the research was to understand the change in the
direction of the force generated by asymmetric
changes in the stiffness of the fin rays. To accomplish
the objective a mechanism was built that allowed to
replicate the bending and changes in the stiffness of
the fin rays. For the research a rectangular fin with
four fin rays was built and each fin ray was attached
to the spring with the wire. The tension in the wire
was varied by altering the extensions in the spring
with the help of a screw mechanism. The tension in
the wire controlled the stiffness in each fin ray. From
the experiments it was observed that the direction of
the force generated varied as the stiffness in the fin
ray changed. The results can be used to understand
the importance of changing the fin stiffness to
produce different amount of force and extract
information for the development of highly efficient

and maneuverable underwater vehicles.
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Manufacturing a Hubo Force-Torque
Sensor

Humanoid robots are devices that model the likeness of
human physiology and gate movement. Hubo, Drexel
Autonomous Systems Lab’s (DASL) Humanoid robot is
a leader in humanoid robotic innovation and was
originally created by the Korean Advanced Institute of
Science and Technology (IKAIST). This partnership was
established to expedite humanoid research by

developing a common platform that six universities

across the United States could experiment with.

DASL is manufacturing many of the technologies
Evan Ostrow

COE
US based Hubo platforms. Mechanical

This STAR research project focuses on building Engineering,

from the robot; to facilitate the maintenance of the

the Hubo’s force—torque sensor (FT). The FT in each BS/MS
of Hubo’s ankles measures the moment along the x
and y axes. Also it measures the downward force Dr. Paul Oh
along the z axis. Using this information Hubo can Faculty Mentor

o . Mechanical
sense the distributed load of the body relative to the Engineering &
feet . The sensor was CNC machined and then strain Mechanics
gauges were attached. After making the FT, a custom
testing and calibration setup was made and utilized to
evaluate the final product through data modeling. The
process has been thoroughly documented to aid
universities with maintenance of their robot for many
years to come.

Poster
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3D Laser Scanning for Environment
Model Building

With advanced technologies, experiments and data
analyses are often performed on a computer
interface. When accidents or natural disasters occur,
engineers analyze the damage to prevent future
failure. In a similar fashion when engineers perform
experiments they may deal with complex
components or environments. What both of these
situations have in common is they contain objects or
environments too complex to reproduce in a
computer-aided design (CAD) model. With a 3D
scanner the surveyor is able to scan the desired object
or location and export the data into a workable
format.

The Riegl 3D scanner operates by emitting a
laser beam while it rotates a specified amount of
degrees. Once the laser beam hits an object it
bounces back to the scanner. The scanner then
calculates the distance of the object by the time it
takes for the laser beam to return to the scanner. The
scanner sends all data to the accompanying computer
program which outputs a point cloud image which
can be exported into many different formats. This
STAR research project focuses on the data retrieved
form the sensor. With this data multiple plots where
generating showing a virtual image of the

surrounding environment.
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Fabrication of Ellipsoidal Particles
and Their Deposition in Evaporating
Colloidal Drops

Research was being done on controlling the deposition
of particles in a drop. One method is making the
particles ellipsoidal. The more ellipsoidal the particles
were, the more they distributed themselves uniformly

on the drop. In the process, spherical particles were

mixed with Polyvinyl alcohol (PVA) and water. Then, Y ‘
the water was evaporated, leaving the particles in the Jonathan
PVA, which was a gel. The gel was stretched with the ~ Eric Gomez
particles inside causing the particles to change shape COE i

L . Mechanical
and become ellipsoidal. The PVA and particles were Engineering
put into water and the particles were washed until
very few PVA was left. Finally a drop of water mixed

. . Dr. Ying Sun
with particles was placed on a substrate. The contact Faculty Mentor
angle of the drop was measured and the water was Mechanical
evaporated. The distribution of the particles on the Engineering &
Mechanics

substrate was recorded. Some implications are the use
of this method in inkjet printing of solar cell, since
even distribution of solar cell material would make for

better performance from the solar cell.
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Bulk Nano-Manipulation Using
Holographic Optical Tweezers

One issue developers of hybrid solar cell technology
have encountered is achieving a fast, cost efficient,
and commercially viable method to increase
photovoltaic performance. The idea our research is
based on is that an orderly pattern of Zinc Oxide
nanowires will optimize efficiency of a solar cell by
creating shorter and more direct paths for excitons,
thereby hindering recombination.

In order to accomplish this we will implement
the use of holographic optical tweezers. This device
is composed of several optical components that bring
focused and columnated laser light into a wavefront
modulator known as a Digital Micromirror Device
(DMD). The DMD will send a manipulated
wavefront to an inverted microscope. Here, the
laset’s gradient force will overcome its scattering
force and “pinch” small particles at the intensity
peaks of our modulated wavefront.

Our first experiments include manufacturing a
metallic thin film with protruding conductive
cylinders. Utilizing the plasmonic near field of these
metallic cylinders in conjunction with our
programmable DMD we will attempt to rotate
individual dielectric nanoparticles around the
cylinders. In doing so our research will have proved
optical tweezing to be a viable option for
incorporation with reel-to-reel manufacturing
technologies for printed hybrid solar cells.
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Polypharmacy and Nutrition Risk in
Older Adults

Older adults are at risk for malnutrition due to
physiological, psychological, social, and dietary factors.
Polypharmacy (= three medications/day) is another
nutritional risk factor because medication-related side
effects (eg: nausea, dyspepsia, dry mouth, etc) may

impact dietary intake. The purpose of our study is to

Madison
explore the relationship between medication-related Butt
side effects and nutrition risk in older adults CNHP
Nursing

recovering from cardiac surgery. Our study will
expand what is known about drug-nutrient effects in

older adults. This is critical to improve nursing care of  Dr. Rose Ann

older adults. Thus far, we categorized the nutrition- gLM?_'I'_ia'

. L alili
related side effects of 100 medications as follows: 1- Faculty Mentor
We created a spreadsheet to classify the nutrition- Nursing

related side effects with a model based on the Cancer
Therapy Evaluation Program’s Common Toxicity
Criteria. 2-We identified the nutrition-related side
effects from prescribing labels on the Food and Drug
Administration’s website. We compensated for
missing labels on the website through two drug
textbooks. Next, we will compare the number of
nutrition-related medication side effects with nutrition
data (ie: weight change, mini-nutritional-assessment
score, inflammatory biomarkers) from one of Dr.
DiMaria-Ghalili’s studies. By exploring polypharmacy
and nutrition risk, we hope to expand gerontological

nursing science and improve the care of older adults.
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Sensory Stimuli in the Emergency
Department (ED): Anticipating the Effect
on Patients with Autism Spectrum
Disorder (ASD)

Between 2004 and 2009, there were 123.8 million visits
to the ED in the United States. Among those, 80,718
were reported as having autism. People with ASD are
more likely than neurotypical individuals to have
sensory dysfunction (SD). Because the ED
environment is stressful and chaotic, the patient with
ASD and SD is potentially at risk for additional
problems. The purpose of this descriptive study was to
describe sensory stimuli in the ED and anticipate
problems in the delivery of care to this population. This
study was conducted in the ED of a University
medical/trauma center in Philadelphia. Sensoty stimuli
included light intensity (lumens/metet”2), visual cluttet,
and noise type and intensity (decibels). Using
standardized instruments and investigator-created
checklists, sequential measures were taken in different
rooms. The average light intensity in the ED was
164.22763 lux, and the average noise level was 59.17638
dB. Noise and light intensities varied by day and room
and were highest in the waiting room, where occupancy
ranged from 2 to 14. A patient with ASD and SD may
experience distress due to sensory overload and
manifest behaviors that interfere with the delivery of
care. Environmental modification can improve patient
care and contribute to a therapeutic ED experience.
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Program Evaluation: A Three-Year
Review of the GetMoving and WAVES
Community-Based Physical Activity
Programs for Youth

Purpose. To examine sustainability and effectiveness of

community-based physical activity programs

(GetMoving! and WAVES) at two urban YMCAs and

a Boys and Gitls Club.

Subjects. GetMoving is in year four and WAVES is in
year 2. A total of 409 children have participated.
Intervention. All programs are part of the YMCA
summer camp. Programs include warm up, physical
activity games, and cool down/stretching.

Measures. These include health-related fitness and
satisfaction.

Results. GetMoving land programs results are listed:
one program showed improved step counts (n=10),
(t=3.18, p=.01) and improved shuttle run (n=9)
performance (t=2.86, p=.021); two programs (n=80)
showed increased intensity with intra-session heart
rates (p < .005). Satisfaction surveys (n=305) were
completed in three programs. Majority of children

gave high ratings on all games (range: 86.7% - 100%).

Older subjects (10-11 years) were less satisfied on
some games (53.8% - 61.5%). The WAVES aquatic
program is in pilot phase (n=1) and qualitative data
suggest satisfaction and increased endurance (RPE
values).

Conclusion. The programs are sustainable based on
increased number of programs (from one to three)
and increased attendance (from 30 to 216
participants). Satisfaction rates are high and health

related outcomes suggest programs effectiveness. The

programs continue in 2012.
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The Roles of Chtf18 in Chromosome
Segregation in Mouse Oocytes and
Euploidy in Mammals

Aneuploidy, an incorrect number of chromosomes in an
organism, is a major cause of birth defects and
pregnancy loss. Improper separation of chromosomes
during meiosis often leads to aneuploidy. Ch#18
encodes a highly conserved protein that is essential for
germ cell development, fertility, and meiotic
recombination in mice. Female mice lacking Ch#f18
have smaller ovaries, which contain fewer and seemingly
aberrant follicles. Homologous chromosomes in
Chtf18-null oocytes separate prematurely during
prophase I and misalign on the spindle plate during
metaphase II. These abnormalities likely lead to
aneuploid offspring. We are currently investigating
whether the absence of Ch#f18 leads to ancuploidy.
Oocytes from wild-type and Ch#f78-null females will be
collected, cultured, and allowed to mature 7 vitro.
Metaphase 11 arrested oocytes will be treated with
monastrol to disperse chromosomes. Oocytes will be
fixed and immunostained. The numbers of
chromosomes from wild-type and Ch#f78-null oocytes
will be counted and compared using confocal
microscopy. Statistical significance will be assessed
using the Chi Square test. An aberrant number of
chromosomes in oocytes would suggest a role for Ch#f18
in ensuring euploidy.
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Characterization of Thoracic
Propriospinal Neurons after Spinal-
Cord Injury

Propriospinal neurons are responsible for the relay of
motor and sensory information between the arms and
legs to help with coordination of movement. Spinal
cord injury disrupts this transfer of information but
regeneration of nerve fibers (axons) occurs if an
appropriate substrate is provided. After complete
spinal transection of adult rats (n=8) half received a
graft of peripheral nerve (PN) to support regrowth of
injured axons. Four additional rats served as uninjured
controls. Four weeks later the PN was exposed and
labeled with a fluorescent tracer to retrogradely label
neurons that had regenerated into the graft. Animals
were euthanized 2 days later, tissue sections through
the thoracic and lumbar spinal cord prepared and
processed by immunocytochemical techniques for the
presence of glutamic acid decarboxylase (GAD 67),
glycine transporter 2, calbindin, choline acetyl
transferase or Eph 4 receptor. Quantitative
assessment of the neurotransmitter phenotype of
injured and regenerating propriospinal neurons was
performed to characterize strong regenerating vs.
poor regenerating neurons. This information may be
useful for targeting specific types of neurons to
promote structural and functional repair after spinal

cord injury.
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MicroRNAs as Biomarkers in Complex
Regional Pain Syndrome

MicroRNAs (miRNAs) are approximately 22 nucleotide
long noncoding RNAs that regulate gene expression.
miRNA alterations have been observed in a number of
diseases. Due to their stability and prevalence in many
body fluids, miRNAs hold immense promise as more
precise and economical diagnostic tools. Complex
regional pain syndrome (CRPS) is a chronic neuropathic
pain syndrome that predominantly occurs after an
injury, affecting one or more extremities. CRPS patients
experience chronic pain and inflammation beyond the
initial injury that can be severely debilitating.
Treatments, particularly in moderate-severe cases,
provide little relief. Ketamine, a widely used anesthetic,
is one of the treatment options being pursued for
CRPS.

In this study, we will examine the changes in levels
of 758 miRNAs in blood of CRPS patients before and
after ketamine treatment, using Taqman low-density
array cards. We will also compare these results to the
patients’ reported changes in pain. Our goal is to
determine the utility of miRNAs as reliable biomarkers
for CRPS in both the effectiveness of a treatment and
the severity and progression of individual cases. The
development of biomarkers will be an exceptionally
valuable tool for stratifying patients in clinical trials and
in assisting physicians in choosing treatment options.
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Characterization of CXCL12-induced
Changes in Dendritic Spines on Neurons

Chemokines, a group of cytokines, are involved with
the regulation of immune system function and with
other processes in various biological systems, such as
the central nervous system (CNS). Certain
chemokines and their receptors regulate synaptic

transmission as well as neuronal and glial homeostasis.

Rachel Han
One specific chemokine, CXCL12, is highly relevant COAS
as it is constitutively expressed in the brain and can Biological
induce multiple signaling pathways that regulate Sciences

neuronal survival, differentiation, and excitotoxicity.

The main signaling receptor for CXCL12 is CXCR4, a

G-protein coupled receptor that is widely expressed Dr. Olimpia
Meucci

Faculty Mentor
suggest that CXCL12 and CXCR4 influence growth Pharmacology

on neurons and glia. Recent studies from our group

or maintenance of neuronal dendritic spines - small & Physiology
protrusions that dictate synaptic strength. My main
research goal was to characterize the effects of
CXCL12 on dendritic spine density in cultured
neurons and in vivo, and to dissect the molecular
pathways involved. To this end, I used primary
cultures of CNS rat neurons and performed time-
course and dose-dependent studies on these cultures.
I isolated cortical neurons from rat embryo brains for
different culture models; treated the cultures with
CXCL12 and/or AMD3100, or morphine; and used
fluorescence microscopy and imaging to measute

spine density and morphology. Poster
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A Qualitative Analysis of Original Wills
from Historical Philadelphia

Examining original wills from historical periods remains
important in gaining insight to identifying trends and
evolutions through time. The principal objective of this
project is to explore the process surrounding the formation
of wills in the Philadelphia area from different time periods.
Data will be gathered through applied research by recording
original will statements and analyzing specific categories that
are fundamental to the structure of a will. A selection of
original documents from the 1770s and 1870s will be
examined through microfilm located in the Historical
Society of Pennsylvania. The analysis will compare the
information found in the original documents in light of
historical events taking place in Philadelphia during the
selected time periods (the American Revolution; population
growth; and industrial growth in the 18th and 19th
centuries). To facilitate analysis, the database will be
organized by will sections; observing unique sections of wills
from various periods will provide insight into how cultural
and legal factors have changed throughout Philadelphia’s
history. Moreover, the data will highlight the precise syntax
and diction within a will that can affect the meaning a
testator is sharing. Data will also be obtained by observing
Philadelphia’s Orphan’s Court in City Hall, specifically
Honorable Judge Joseph O’Keefe’s courtroom. Orphan’s
Court has the authority to appoint guardians, handle
disputes over estates and corporations, as well as resolve will
contests. By incorporating the observations about how
Orphan’s Court hearings take place, a connection between
the historical documents investigated and the modern
experiences observed in court will be created, establishing a
thorough picture of the proceedings surrounding wills from
beginning to end.
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Making Mathematics Visible

Teachers can only teach as well as they understand
the topic, particularly in mathematics where teachers
can execute algorithms but often fail to explain the
“key developmental understanding” (KDU). Simon
defines a KDU as a perception of the underlying
mathematical idea in vatious problem types, as
opposed to execution of a rote procedure to solve a
specific problem. A KDU is a powerful building
block for seeing connections across mathematical
topics and results from student activity and
reflection which can only be achieved if teachers
themselves internalize the KDU, employing
consistent language and visual representation.

Based on the works of Simon and Thanheiser,
our study focuses on the ability of a pre-service
online content course to develop the KDU of place-
value, a core element of the elementary
mathematics. We used Thanheiser’s three
components of place-value - units, relationships,
and regrouping - to code teachers’ online podcasts
for evidence of their ability to unite verbally,
symbolically, and pictorially the KDU of place-
value. After specific instruction, about 25% of the
teachers’ presentations demonstrated mastery of the
KDU of place-value, leading to the conclusion that
there is a high need in teacher education for
emphasis and development of KDUs in mathematic

principles.
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Ethnic Minority Education in China

The People’s Republic of China has the world’s largest
population. Within its population, there are 56 officially
recognized ethnic groups. There are 10% of Chinese
population who come from different ethnic groups,
referred to as “ethnic minorities”. The largest ethnic
minority has more than 15 million members and the
smallest only about two thousand. Ethnic minorities
have different cultures, beliefs and languages. Many
minority groups are educationally disadvantaged due to
historical reasons. Now as China realizes the importance
of promoting ethnic minority education, how to correct
the achievement gap has become a big concern of the
Chinese government. Xinjiang, a region with a more
than 60% minority population, has become a frontier
for ethnic minority education.

This project researched Chinese government
policies passed to protect minority students’ right to be
educated in Xinjiang. The mentor and student took look
at Chinese sources, including surveys and journal
articles. This includes special funding given to the local
government for facility development and educational
infrastructure. At the same time, a bilingual program
and a college preparation course have also been
designed to fix the systematic problem. In the past
decade, both programs reached significant success. This
research shows that although Chinese people have
improved the condition for ethnic minority students,
there are still challenges and difficulties. Over all, China
is on the right track but it still has a long way to go.
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Wind Turbine and Solar Module
Experimentation

The primary purpose of these experiments was to examine
the operation of solar modules and wind turbines by using
computer simulation software and Lab-Volt modules. The
wind turbine was emulated by using the computer
software known as LVDAC that controlled an electrical
motor that rotated the rotor of a wind turbine generator.
After examining the data points various maximum power
points (MPP) for the operation of the particular wind
turbine at different speeds were found. At a wind speed of
4 m/s the generator created 10.58 watts of electrical power
at 357 tpm, at 7 m/s the generator induced 62.784 watts at
746 tpm, and at 10 m/s the generator induced 177.331
watts of electrical power at 1004 rpm. The PV cells were
tested in a similar manner, rather through five relatively
simple experiments their characteristic I-E (power) curve
was formulated, and their efficacy was found. The
maximum power of a single solar panel was .7115
electrical watts at 7.5 volts with 94.9 mA. The maximum
power point of the two solar panels in parallel was equal
to 1.2552 watts at 7 volts at 173.6 mA. The PV modules
were also used to charge a 12 volt lead acid batter. After
fifteen minutes of charging the PV modules voltage was at
12.43 volts, and its current was at 89.4 mA. When the
solar panel was off to simulate charging at night the PV
module output voltage was at 11.8 volts and was
decreasing and very little current was flowing (-1.9 mA)
and it was holding steady. This showed that the battery
was slowly discharging through the solar panels; however
with the placement of a blocking diode this was soon
remedied. Through further experimentation with solar and
wind technologies more efficient means of power
generation could be synthesized and employed in the

world.
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Athletic Cuts in the CAA: Was Title IX a
Factor?

Title IX is a declaration of gender equity. With the initial
intention of creating equal opportunities for women in
universities, it has since been interpreted to require
equal access to opportunities for women in college
athletics. However, Title IX has been used at times as a
smokescreen to obscure escalating spending within
athletic departments designed to support highly
commercialized football.

The purpose of this study was to investigate athletic
program cuts attributed to Title IX within the Colonial
Athletic Conference (CAA) over the last ten years. Data
from the U. S. Department of Education Equity in
Athletics Disclosure (EADA) Database allowed us to
track the money trail of funds after program cuts were
made. Our inquiry was guided by two questions: did
the program cuts result in Title IX compliance and what
happened to the remaining men’s programs after those
cuts were made? This study uncovers the ways in which
schools misrepresent Title IX as a reason for the
redistribution of funds within athletic departments and
illustrates the tensions that arise when schools with
limited resources attempt to run highly commercialized
programs built around football programs that
underestimate the return on investment (ROI) used to

justify their growth and development.
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JMU: The Curious Case of Title IX

Signed into law in 1972, Title IX was intended to
bring gender equality to students in U.S. schools that
receive federal financial support. While Title IX
proved to be relatively successful in ending sex
discrimination in many curricular and extracurricular
programs, it seems to have fallen short in the area of
athletics. Since its passing, athletic departments have
experienced difficulty meeting the compliance
requirements of Title IX, resulting in program cuts
of both men’s and women’s sports.

The purpose of this study is to analyze one
particular athletic department, James Madison
University (JMU). In 2006, JMU cut ten athletic
programs, seven men’s and three women’s, blaming
Title IX as the culprit. Utilizing data submitted to
the United States Department of Education as
required by the Equity in Athletics Disclosure Act
(EADA), the study compared total enrollment
ratios, athletic ratios, and spending ratios for the
2005-2006 and 2010-2011 academic years. These
ratios were then examined and used to determine if
the cuts created by JMU fulfilled the Title IX
compliance requirements. Findings indicate that
JMU has reported inflated numbers in regards to
Title IX compliance, suggesting that the program cuts
can be attributed to other budgetary considerations,
and not Title IX.
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Health Information and Internet Use
Lacking in Low-Income Communities

Despite the popularity of “at home” medical
information searches, the quality of life in low-income
communities is impacted negatively due to lack of
medical information use. Limited access to technology
in these underserved communities hinders access to
online medical information. To improve this problem
first urban communities need Internet access, the desire
to seek health information, and finally the
comprehension of the health information is important.
Surveys of parents at four Children’s Hospital of
Philadelphia (CHOP) clinics will serve as the research
base for this study. We utilized the time usually spent in
the waiting room for survey administration. The results
of these surveys will offer clues for how to best bridge
the digital divide in terms of access to health
information in underserved communities. This research
will help CHOP improve communication through
technology between the clinic and the patients it

services.
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Understanding Characteristics of
Medium-Sized Open Source Projects

Free and Open Source Software (FOSS) is known for
community based development, where the most
successful projects often have large active
communities. How do aspiring projects compare?
Krishnamurthy conducted a study that examined the

top 100 projects on Sourceforge, a well-known host William King
iISCHOOL

o } } Software
characteristics. This study looks to examine the not Engineering

site for FOSS projects, and found many interesting

top 100 projects, specifically medium sized projects
that fall outside Sourceforge’s top 100. Medium sized
projects are the next generation of top projects. Dr. Gregory

Understanding where they are in development will Hislop
Faculty Mentor

allow developers and administrators to identify where
iSchool

they need to change as they grow. This study will
provide a deeper level of understanding so future
projects will have a solid model that they can follow to
be successful. Using data available on data-mining
sites such as FLOSSmole along with tools like
CVSAnaly, we look at project’s: number of
developers, download count, and ratio of project
administrators to developers. Specifically, we will be
looking at what fields vary most from the top projects
to the medium-sized projects. With this data a model
will be formed and we will analyze where these
projects can improve to fit the characteristics of the

top 100 projects.
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Core Developer Participation in Medium-
Sized Open Source Software Projects

Software engineering projects of all types have team
turnover, sometimes at significant levels. Free and
Open Source Software (FOSS) projects are an
interesting example to study team change because they
rely on a mix of paid and volunteer developers. Robles
and Gonzalez-Barahona studied this phenomena in 21
large FOSS projects and found three patterns
concerning project management evolution in FOSS
projects: 1) the founders or beginning core members
stay on throughout the project lifespan, 2) generations
of people progress through the project to management
roles, 3) a combination of both occurs.

This study investigates project team evolution for
medium-sized FOSS software projects and the possible
impact on project success. Using various data mining
tools such as CVSAnaly we analyze commit data from
project contributors over time. Such data can be used
to track developers progress through the life of the
project and thus see whether or not the major
contributors to a project are the same throughout.

Understanding this pattern is important because
FOSS has become a major segment of the software
industry. Also, FOSS operational technique could

provide insight to other software development models.
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A Comparative Content Analysis of
Metadata Records in Large Digital
Libraries

Digital Libraries have become an important source of
information and educational content in recent years.

However, as the sizes of digital libraries has grown

over time, searching across multiple libraries has lvan F.
become much more difficult. This is mainly due to a %gHe ggi_"r'
lack of a single classification system that people can Information
use to search for and find records. This study is Technology
looking at creating a single classification system based
of the Dewey Decimal model to apply to metadata
records in multiple digital libraries. The first step in Dr. Michael
creating a single classification system is deciding what IL(:C?J(I)ty Mentor
pieces of information must be used to describe each iSchool
individual record. My work has focused on cleaning
and analyzing metadata records from three different
digital libraries, and trying to find interesting patterns
that appear in the results. I have also been working on
creating a journal of the steps that have been taken so
that in the future, some of these tasks can be
automated.
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Network Emulation as a Testbed for
Tactical Chat Protocols

Network emulation is a cost effective way to evaluate
the performance of large-scale, network-based
applications. One such application is an Extensible
Messaging and Presence Protocol (XMPP) chat client
(eg. Google Chat). This client can be run using standard
XMPP or with the XMPP Overlay (XO) proxy for
distributed multi-user chat. By analyzing the percentage
of messages successfully delivered using XO on an
emulated network, the efficacy of the protocol can be
evaluated. XO's performance can be measured relative
to the performance of standard XMPP on the same
netwotk.

A large virtual network can be emulated using the
Common Open Research Emulator (CORE) coupled
with the Extendable Mobile Ad-hoc Network Emulator
(EMANE) running on many nodes in a server cluster.
The Emulab utility is used at a low level to manage the
server cluster network.

The XO protocol can be used in Tactical Chat (TC)
scenarios in which military personnel are
communicating through disrupted network connections
and are constantly moving into and out of range of each
other. These scenarios can be tested using network
emulation so the efficacy of different TC protocols can

be measured.
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XOP Trials at Camp Roberts

Extensible Messaging and Presence Protocol (XMPP)
has been the main protocol used for wireless

communications such as multi-user messaging and

Matthew R.
chat. The XMPP Overlay (XO) proxy has been Bucci
developed to perform more reliable serverless multi- COE
user messaging in tactical environments where stable ggg’ﬁgéer
connections cannot be guaranteed either because of
distance, terrain, or other factors. During this study,
four 'laptops (with two ba(?kups) were set up on a' br. William
mobile ad-hoc network with software for generating, Regli
logging, and interpreting wireless traffic between Faculty Mentor
them. A series of tests have been performed at Camp iSchool
Roberts in California to simulate various scenarios
that occur regularly in military environments. Traffic
was generated using mgen and logged using tcpdump.

Using tcpdump, wireshark, trpr, and gnuplot, the
traffic was interpreted and data was produced to
display XO's value in terms of latency, reliability, and
other factors.
Poster
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Integrated Rule-Oriented Data System
Web Interface (iRODS iDrop)

Researchers are generating a significantly large quantity
of data every day. Much of it is the base for future
research and becomes irreplaceable. For instance,
seismologists at the Southern California Earthquake
Center have retained over 165 terabytes of simulations
output data sets, encompassing collections of more than
3.5 million files, which are used to predict the effects of
earthquakes. Consequently, there is a compelling need
to organize, sustain, and assure long-term access to the
data. IRODS is an open source data management
system which helps researchers and archivists to manage
such large sets of computer files. The iDrop web
interface allows individuals and groups to interact with
an iRODS data grid. One of its functions is to provide
the user a temporary access to files via a ticket-based
system. The objective of the project is to bring social
aspects to the application to enhance the ticket-based
access. The iDrop-web source code, which is written in
Grails, was examined; and Send/Post functions were
integrated, making use of Facebook platform. This
enables one to share the ticket across his network of
collaborators and add it directly to their discussions on
Facebook. Non-iDrop users then will have an instant
access to the file without an iDrop account. The future
work is to integrate deeper other social networking
channels with iDrop-web to create a more connected

network among its users.
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Shared Data Management

A simple example of sharing is using a public library
instead of your personal home library. In addition to
having access to countless books, there are
preservation responsibilities that that need to be
addressed. The topic covered in this paper is

electronic sharing, where one website could be

considered a “personal library”, while the “public loan-Alexandru
one” is replaced by so called an iRODS Server, glglgelcu
which is an open source data management software. Computer
Therefore, the iRODS Server’s job is to share data Science
among more people and organizations also referred
as contributor entities. This paper focuses on
improving access to data management tools and Dr. William
providing data translation capabilities to make data Regli

bl lic. The f . Faculty Mentor
morte accessible to the public. The focus is iSchool

engineering data used for engineering education and
product modeling (CIBER-U). Initially, it was all
stored in a publically accessible MediaWiki website.
The first step was to separate the data from the web
interface which ends up becoming a contributor to
iRODS. In the second phase, the goal is to integrate
a new capability with iRODS that converts the 3D
data. The final goal, the contributor system, is up and
running already, whereas the conversion utility is
being developed. This process is important in projects
where multiple contributors are using different

software tools.
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The Economics of Smart Homes and
Drexel Smart House

We are accustomed to thinking about the consumption,
production, and storage of economic resources by
corporate entities. Details of such can be found in a
corporate entity’s financial statements. But
homes/households are also entities that consume,
produce, and store economic resources. A Smart Home
equals an iHome (technology-enabled home) with
energy conservation and other sustainable goals. Smart
Homes, as a subset of all homes, have many of the same
needs as traditional homes. Smart Homes simply meet
these needs in different ways. This project explores the
economics of Smart Homes vis-a-vis traditional homes.
The focus is on the consumption, production and
storage of economic resources by the two types of
homes/households. The economics of the Drexel Smart
House differ from the economics of typical Smart
Homes in several important ways. This project also

includes a preliminary investigation of these differences.
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CEO Leisure Activities and Firm
Performance

The objective of this study is to examine the leisure
activities of CEOs of US public firms specifically in
the S&P 500, Mid-cap 400 and Small-cap 600 indices.
The depth of the examination will include: whether or
not a CEO's leisure preference matches with firm
characteristics, such as innovation, industry
competitiveness, life cycle, etc.; whether corporate
governance affects CEO leisure activities; the tradeoff
between CEO monetary compensation and leisure
activities; how CEQ leisure activities affect the
performance of their companies; whether CEO leisure
activities affect major corporate events/strategies,
such as merger and acquisitions. For the research
method, the United States Golf Association website
(ghin.com) was used to determine whether a CEO
played golf, and record what their performance and
frequency was. The conclusion through further
examination showed that the CEO’s in these indices
would usually spend a significant amount of time
playing golf each month and at a numerous amount of
golf courses that required them to travel from several
to thousands of miles. The answers to these questions
help us better understand how a top executive's
personal preference and activities affect corporate

decisions.
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Real Interest Rate, Dollar Depreciation,
and Gold Price Movements

This study is to examine gold price time series behavior.
Literature argues that historical gold prices are
influenced by the cause of inflation rate, interest rate,
and some risk factors. Using monthly data for the
sample period of 1991MO01 to 2010M12, regression
estimations were conducted by using EViews, which is a
statistical software program. The resulting evidence
suggests that in the long run, the gold price is positively
correlated with exchange rate and S&P500, but
negatively related to real interest rate. In the short run,
the evidence suggests that the change of gold price is
positively associated with change in the US dollar
depreciation rate and negatively correlated with change
of real interest rate; however, the variable of the change
of S&P500 is insignificant. This study concludes that
both dollar depreciation rate and real interest rate are
the main factors being consistently able to explain gold

price movements.
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The Determinants of Extreme One-Day
Stock Returns

The purpose of this project is to analyze and

quantify what types of new firm-specific Jordan
information causes extreme abnormal returns for Sbraccia
. LEBOW COB

the firm. Analyzing the largest 1,000 U.S. firms Business

based on market capitalization with a stock price Administration

above $5, we construct a sample of 1,031 one-day

stock returns that are 12 times the firm-level

idiosyncratic volatility, which is measured over the Dr. Ralph A.
Walkling

previous 45 trading days. The time period under
.. . Faculty Mentor
analysis is from January 1, 2005 until December 31, Finance

2011. Next, we use Factiva to find news articles to Center for
Corporate

explain the reasons behind the abnormal returns and
Governance

then we categorize our findings. Our results attempt
to give some insight into the reasons behind
abnormal stock returns caused by firm-specific
information. These results may be able to help
investors in making better informed decisions about
whether to buy, hold, or sell stocks based on the

information they receive about a company.
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Deceptive Behavior in NCAA
Realignments

Through the years, universities have given multiple
reasons for their decision to switch NCAA conferences.
Conference changes influence the public’s opinion of
both conferences and universities. NCAA conference
realignments affect the competitive landscape in more
than just athletics. Specifically, it has potential
significant monetary benefits for the changing
university. In an effort to maintain a favorable
reputation, universities deceptively emphasize certain
reasons for its decision to change conferences, which
downplays the economic aspects.

The main objective of these deceptive reasoning is
to uphold the reputation of the academic institutions.
With some examples from recent realignments, the
poster will be illustrating the efforts of the university to
shape a reputation it desires through deceptive
behaviors.

In order to substantiate my argument, we took a
qualitative research approach. After reviewing numerous
scholarly articles, speeches and other works, we propose
that realignment related actions universities take to
manage their reputation adhere to theories of deceptive
behavior, specially focusing on the perception of the
external stakeholders on favorable aspects of the
decision to realign rather than the economic reasons.
This case helps create a framework for other similar

organizational deceptive behaviors.

126



Bennett S. LeBow College of Business

What Retailers in Developed Markets
Can Learn from Three Japanese
Convenience Chains

Japanese convenience stores have been at the
forefront of innovation, using information technology
(IT) in revolutionary ways. There are two key ways in
which they are more competitive than their

counterparts in other parts of the world. First, they

form IT based alliances, what we term as “e-retsu”, to

Paul de

combine resources of two or more firms. Second, v |
. . assa
these stores show how to achieve economics of scope | Egow COB

by utilizing their excellent I'T infrastructure in creative ~ Economics
ways. These two strategic initiatives are important
since Japanese convenience store market is highly

saturated, and stores can only increase profitability or ~ Dr. Mazhar
Islam

Faculty Mentor
Management

market share from innovation and optimization. The
study analyzes the evolution of the three largest
Japanese convenience store chains to better
understand their e-retsu strategy and their strategic
initiatives that achieve economics of scope. This paper
makes an important contribution to our
understanding of strategic options that might be used
in developed markets where traditional growth is no

longer an option.
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Failure-Induced Restructuring: Evidence
from Pharmaceutical Clinical Trials

Drug development is a highly uncertain, lengthy, and
capital-intensive process. According to a recent study,
the capitalized cost of developing an FDA-approved
drug is approximately $802 million. From target
identification to approval, a drug has to successfully
pass nine main phases. The chances of failure increase
as a new drug progtesses along the development phases.
Statistics show that after a molecule has been tested
positive in the pre-clinical development, the fifth stage,
it has only 1 in 5,000 chance to be successfully
commercialized. This research focuses on how
pharmaceutical companies restructure their drug project
portfolio when one of the drugs under development
fails. Restructuring may include reallocating resources,
establishing new strategic partnerships or exploring the
drug for a new therapeutic area. We have been creating
a unique dataset containing information about 70 U.S.
biopharmaceutical companies, from their incorporation
to 2009. The dataset includes information about the
financing, strategic alliance, investment and drug
development history of these companies. By applying
sophisticated econometric techniques, we will be able to
determine what strategic choices biopharmaceutical
firms make when a drug fails. The project will inform
managers how they can use different restructuring

approaches to improve drug development processes.
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Status Display: The Interactive Effect
of Status and Audience on Team
Deviance

The widely studied topic of status, or the social or

professional prestige of someone or something, has
not yet been observed with regards to its impact on
deviant behavior and how audience influences the

exhibition of that status-based deviance. This study

secks to define and explain the effect of variable

audiences on the relationship between team status and

team deviances. Specifically, we hope to find evidence

supporting our main effect hypothesis, that high-

Daniel lke
status teams exhibit more deviances, as well as our Shpigel
interaction hypotheses, which explain how variable LEBOW COB

) . Business
audiences (e.g. home team, televised game) strengthen Administration
the positive effect of status on team deviance. The
vehicle that our study uses is the National Hockey
League, bearing in mind that sports studies are widely Dr. Dali Ma

applicable. The two forms of team status, status in the  Faculty Mentor
regular and playoft season, will be standardized to Management
make them comparable. Our study will make several

contributions to organizational studies, including

highlighting audience as a principal factor in the

relationship between status and behavior and taking

on a dramaturgical perspective of status, which has

otherwise been overlooked. Our contributions extend

as far as the business world, explaining how an

employee of high status may react to a high-pressure

audience.
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Bristol-Myers Squibb: A Study of
Pharmaceutical R&D Offshoring

American companies frequently employ business tactics
such as offshoring and outsourcing as ways to save
money since manufacturing and production costs are
often cheaper in foreign countries. Pharmaceutical

Sandra Petri  companies have opened production facilities abroad and
LEBOW COB

International ) . )
Business conducting their Research and Development (R&D) in

other business functions, too. Many have started

developing countries. Since R&D is crucial to the

success of a pharmaceutical company, some assume that

Dr. Vadake they would be reluctant to have their R&D work done
Narayanan thousands of miles away. After analyzing company
Faculty Mentor

documents, press releases, and the reports of business
Management .
analysts, a case study was created of Bristol-Myers
Squibb, an American pharmaceutical company. A
company’s motivations and reactions are traced by
studying the company and of its R&D activities in the
United States and abroad. The case explains how and
why the company is deciding to offshore some of their
most important research projects, which involves risk

both financially and intellectually.

Poster
Session A 130



Bennett S. LeBow College of Business

Pfizer - Offshoring Activities

The pharmaceutical industry is on the verge of decline
in its business life cycle, which could ultimately lead to
a further downtrend in R&D productivity. I prepared
an in depth analysis through a case study of Pfizer, an
American pharmaceutical company, and its offshore
activities. With the rising competition from generic

drugs, expiring patents, and productivity decreases, it

is vital for Pfizer to persist in competitiveness and Sohan .
Vaswani
maximize sales margins in order to remain profitable. | EBow COB
Through intensive research from the Drexel database ~ Business
and utilizing programs such as Proquest, LexisNexis, Administration
Annual reports and other scholatly articles, details on
Pfizer between the years 1995 to 2011 have been
compiled according to its financial information, Dr. Vadake
. - . o ) Narayanan
company information, industrial information, and Faculty Mentor
offshore activities. Through data evaluation, one key Management
trend that has become evident is an increase in
Pfizer’s offshoring activities. In the last 10 years,
pharmaceutical companies started to offshore their
clinical trials and drug discovery processes to
developing nations like India and China. Benefits such
as cost advantages in clinical trials and patient
recruitment and access to skilled labor forces such as
medical staff have initiated such movements. The
emergence of pharmaceutical companies in new
markets gives this industry access to global pools of
talent that could achieve medical milestones.
Poster
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International Retailers’ Entry into Russia

The purpose of this project is to examine the causes for
success and failure of foreign retailers operating on the
Russian market. Using case studies and academic
research, this project specifically studies the entry of
IKEA, Carrefour, Metro Group, and Auchan, four of
the largest international retailers, into Russia. Each
retailer entered Russia, the largest and most dynamic
former USSR market, employing different strategies.
The four retailers are in different stages of
internationalization in general across the globe - and
have experienced success and failure with different
aspects of retail operations while operating in Russia.
We compare these successes and failures against the
backdrop of the country’s economic prosperity after
recovering from the 1998 Russian financial crisis,
followed by economic stagnation in the late 2000s.
Included in the discussion are the theoretical arguments
for and against retail internationalization. Finally, we
discuss prospects for future retail expansion in the ever-

changing Russian market.
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Effect of Body Weight Supported
Treadmill Training on Bone Loss and
Muscle Atrophy after Spinal Cord Injury

Patients affected with spinal cord injury (SCI)
experience muscle atrophy, loss of muscle function,
and bone loss. The effects of rehabilitation-exercises
on muscle function and bone quality after

incomplete SCI remain unclear. The objective of

this study is to assess the effect of body weight Richard Chen
supported treadmill training (BWSTT) on bone gr?;.neerm g
loss and muscle atrophy in animals with spinal BS/MD
cord contusion injury and complete transection
injury. Female rats (n=40) were randomly divided
into three groups: the first group consisted of Dr. Sriram
uninjured (n=12) animals, the second group Balasubramanian
received a moderate contusion injury (n=18, 25 Faculty Mentor
mm using NYU device) at T9/T10, and the third ~ S¢hool of

. L Biomedical
group received complete transection injury (n=10) Engineering,

at T7. Half of each group received BWSTT using Science, & Health
a robotic treadmill-training device (Robomedica, Systems
CA) at 75% body weight support at 10 cm/sec
speed for 10 minutes/day, for five days/week up
to eight weeks. Post-sacrifice, the soleus muscle
was dissected and the metaphyseal and diaphyseal
tibiae were scanned using a microCT scanner
(Skyscan). Bone volume fraction (BV/TV), cross
sectional area, muscle weight etc., were compared
between all the groups. The results from this study
could help better understand rehabilitation paradigms
to restore muscle function and bone quality after
spinal cord injury.
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Effect of Foramen Magnum on
Traumatic Brain Injury Prediction

Finite element brain models (FEBM) are frequently
used to design safety systems to mitigate traumatic
brain injury (TBI). For an FEBM to accurately
predict injury, it must be validated. One validation
issue is the boundary condition at the foramen
magnum (FM). Recent studies have shown 2 mm of
pons displacement at the FM during voluntary human
head motion, but current FEBM have not considered
the effect of motion at the FM on brain strain. Thus,
the goal of this project was to expose an FEBM to
axial rapid rotation and parametrically test the effect
of the brainstem boundary condition on brain strain.
To compare the boundaries, two FEBM of a pig were
designed: one allowed for the brainstem to move 1.95
mm relative to the FM, while the other did not allow
any movement. At each node, the absolute percent
difference in the maximum strains between the
models was determined. Average maximum strain
differed 0.62% in the brainstem at the FM, 0.78%
throughout the brainstem and cerebellum, 0.50%
throughout the occipital region, and 1.63%
throughout the parietal region. These results confirm
that brain displacement up to 2 mm at the FM is
unlikely to appreciably change average maximum

brain strain.
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CRS Fitment and Digitization Project

The Child Restraint System (CRS) fitment and
digitization project is focused on the notion that a
Daniel Arturo

o . Martinez
seat propetly fitting in a car. Fitment can be SCHOOL OF

good portion of CRS misuse is due to the lack of a

attributed to the physical space in a car vs. the space a BJOMED.
CRS would take, as well as seat contours and seatbelt Biomedical
related issues. While trying to set a standard for CRS Engineering
manufacturers to follow in order for a compatibility

matrix to be generated, the Center for Injury

Research and Prevention at the Children’s Hospital Dr. Sriram

of Philadelphia (CHOP) will scan a fair number of ~ B2lasubramanian
. . Faculty Mentor
CRS using a 3d laser scanner and overlapping School of

geometries to see averages and differences in Biomedical
contours digitally. The data collected will be meshed ~ Engineering,

with previous work done by the University of Science, & Health

Michigan towards the advancement of CRS fitment Systems
to ultimately create the design envelope. Thus, our
work will provide a number of recommendations for
CRS manufacturers and hopefully parents will not
struggle as heavily with CRS installs.
Poster
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Investigating Integrin Mediated Bonds in
Blastocyst-Endometrial Attachment

In vitro fertilization is currently the most common
approach in treating infertility, the inability to
successfully conceive a pregnancy in one year, or six
months if over the age of 40. Approximately 12% of
women in the United States are affected by this
condition, with the average cost rate of $61,000 per
successful pregnancy at a success rate of only 30% [1-3].
One of the main reasons believed for the lack of success
of these treatments and possibly infertility itself, is the
improper attachment of the blastocyst to the
endometrium to initiate the vital implantation process in
the beginning stages of pregnancy. As the blastocyst
moves in to attach, a series of weak selectin mediated
attachments are formed followed by the formation of
stronger secondary integrin- mediated bonds, resulting
in the attachment of the blastocyst to the endometrial
lining of the uterus [4-7]. In order to quantify and
comprehend the secondary integrin mediated bond, a
Spinning Disc Cell Detachment Apparatus was built and
programmed to measure the shear stress of the bond
using fluid mechanics. Through these methods, the
shear stress of the secondary integrin mediated bonds

was successfully quantified.
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In Vivo Engraftment of Fetal
Pulmonary Tissue Constructs in the
Renal Capsule Model

The lung is one of the most difficult organs for
Tissue Engineers to rebuild, due to a plethora of
intermingling tissues and complex morphological
characteristics. By testing if mouse Fetal Pulmonary
Cells (FPCs) from an embryo contained in collagen
constructs would be viable as an engraftment in vivo
(in a living host), it shows if the complete rebuilding
process would be worth the trouble. These FPC-
collagen constructs are allowed to robustly
vascularize for 5 days in vitro (in a cell-culture petri
dish). Then these FPC/collagen constructs are
grafted in the renal capsule of living mice and allowed
to grow for 5-7 days, some also flanked by sponges
containing Fibroblast Growth Factor (FGF 10/7/2)
to induce endothelial growth. Harvested constructs
were analyzed by immunohistology for structural and
phenotypic characteristics of the tissue. Engrafted
constructs contained vasculature consisting of both
host and graft endothelium (differentiated by GFP
fluorescence for host and TritC-dextran fluorescence
for graft) supporting the hypothesis that in vitro
vascularization helps graft integration. The grafts
flanked by FGF 10/7/2 sponges showed increased
growth of alveolar forming units (AFUs, air sacs) but
severely reduces their interactions with the
vasculature, as the vessels are attracted to the FGF
10/7/2 in the sponges.
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Sensory Gating in Pilocarpine Induced
Epileptic Rats

It has been thoroughly demonstrated in the literature
that seizure activity can be induced by auditory
stimulation. In this experiment, acoustic sounds are
used in stimulating audio genic seizures in a pilocarpine
induced rats and the neural activities of the rats are
recorded. The animals are initially injected with
400mg/Kg of pilocarpine hydrochlotide in saline to
induce seizures. After a week, they are video-monitored
for 3 weeks to confirm the presence of spontaneous
seizure. Electrodes are implanted into the entorhinal
cortex, CA1 and CA3 regions of the hippocampus for
both epileptic rats and non-epileptic control rats. The
rats are placed in a sound-insulated chamber where
auditory stimulations are delivered between at 3 kHz
and 12 kHz frequency, 100ms duration and 60-120dB
intensity. The time duration is between 0 to 2 seconds
followed by rest. Data are recorded and processed to
give an evaluation of the neural activities and sensory
gating of the animals. The results are analyzed for single
neuron firing rate and spike field coherence, which is

on-going research.
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Experimental Design with a Tilting
Platform for Modeling Balance to
Study Neural Activity during Postural
Corrections in the Adult Rat

Brain machine interface is an innovative approach
designed for experimental studies in order to translate
and augment raw neuronal signals into motor
commands. A tilting platform is a useful experimental
design to simulate balance challenges and analyze
postural responses in normal and spinal cord injured
adult rats. A well designed tilting experiment will
imitate the loss of balance and reveal the neural
activity associated with postural corrections. To
establish the optimal variables for degree, speed and
the acceleration of tilt, the physical limitations of the
system were determined. By means of differential
mathematics where time is kept as a constant,
theoretical values of the variables were calculated.
Through experimental testing the calculated
parameters of the tilting platform were verified and
refined according to the limitations of the system and
rat when standing on the platform. The proposed
experiment consists of the platform tilting with a
maximum angle of 30 degrees, rotational speed of 0.3
rev/s and maximum acceleration of 300 rev/s2. This
experimental design will be useful in deepening the
research on body balance maintenance before and
after spinal cord injury and by connecting neural
activity with postural responses.
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fNIR for Improved Control and Sensory
Feedback in Neuroprosthetics

Current upper limb prosthetics do not provide any
ability to perceive temperature or texture, and solely rely
on muscular contractions to initiate motion. These
methods do not support execution of natural, thought-
directed movements; thus a more contemporary model
incorporating the brain into the process was proposed.
With the brain “in-the-loop”, replication of the diverse
capabilities of human arm movement and gripping
actions using sensory-motor feedback in a “smart”
upper limb prosthetic is anticipated.

Utilization of the optical brain imaging technique,
functional near infrared (fNIR) spectroscopy, allows for
noninvasive monitoring of a person’s level of brain
activation through hemodynamic changes in the
prefrontal cortex. This safe, affordable, and portable
technique charts brain activity associated with decision-
making and initiating motion; permitting tracking of
specific regions of brain activity during learning of
sensory-motor feedback enhanced gripping tasks with
an exoskeleton prosthetic device.

The integrated brain, physiological and behavioral
data collected from both able-bodied subjects and
amputees allows for insight into the brain’s
communication patterns with a limb before it is lost and
in neural plasticity with prosthetic use. Funded by the
National Science Foundation, this interdisciplinary
collaboration between Drexel, Michigan, Houston, and
William Marsh Rice universities intends to actualize a
revolutionary brain-driven prosthetic.
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Effects of HER2 Inhibition on

Interstitial Flow-Induced Breast Cancer

Cell Invasion

Human epidermal growth factor receptor 2 (HER2)
is a proto-oncogene that is overexpressed in many
breast cancers. Previously we have demonstrated
that HER2+ breast cancer cells invade in response to
interstitial flow. Our objective was to determine the
role of HER2 overexpression on interstitial flow
induced breast cancer invasion using PD168393, an
irreversible inhibitor of HER1 (epidermal growth
factor receptor, EGFR) and HER2. An MTT assay,
invasion assay, and flow cytometry were performed
on three different breast cancer cell lines that express
HER2 — NeuN (MCF-10A mammary epithelial cells
engineered to overexpress HER2), SKBR3, and
BT474 — to test the effects of the inhibitor under
static and flow conditions. Results from the invasion
assay showed no invasion by NeuN cells when
treated with PD168393 under static conditions, yet
the same did not occur under flow conditions.
However, the percentage of HER2-expressing cells
under flow conditions was reduced from 53% of
untreated NeuN cells to 6% in cells treated with
PD168393. We also observed that PD168393
inhibition in SKBR3 cells was delayed compared to
NeuN cells. In the future, we would like to examine
morte closely why PID168393 appears to have
different effects in the presence of interstitial flow.
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Differential Effects of Interstitial Fluid
Flow on MHCC97H and MHCC97L
Hepatocellular Carcinoma Cells

Hepatocellular carcinoma (HCC) is the third-leading
cause of cancer death wotldwide. In the United States,
this disease’s overall frequency has been increasing at a
rate of about 3% since 1992, and its five-year survival
rate remains less than 20%. Our laboratory has

= previously shown that HCC cells respond to a

2 biomechanical force called interstitial fluid flow by
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invading more aggressively. Our goal is to determine
how and why the cells invade more in response to flow,
with the long-term objective of improving liver cancer
treatment. MHCC97H and MHCC97L are two HCC
cell lines derived from the same source. However, these
cell lines now respond differently to the inhibitor
AMD3100, which prevents binding of the chemokine
CXCL12 to its receptors CXCR4 and CXCR7 (which
have been observed to promote invasion). Under
interstitial flow conditions, a CXCL12 gradient may be
established, resulting in chemotaxis. Using invasion
assays, immunoassays, and flow cytometry, we
quantified cellular response to small molecule inhibitors
(AMD3100 and WZ811) along with the concentration
of both receptors and their common ligand in both cell
lines under static and flow conditions to understand
why the cells behave differently. This study gives insight
into how interstitial flow may influence liver cancer
progression.
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On the TRAIL of a Cancer Killer

Studies have shown polymer-stabilized gas
microbubbles to be effective in noninvasive medical
imaging. These contrast agents can serve a dual
purpose when designed to include a specific ligand
conjugated to the surface or a drug encapsulated in the
shell. Research is underway to harness these
techniques in the fight against cancer. Tumor necrosis
factor related apoptosis-inducing ligand (TRAIL) is a
protein known to promote apoptosis by binding to cell
death receptors (DR4 and DR5) on cancerous cells.
The death receptors are absent in healthy cells. The
main objective of this study is to conjugate TRAIL to
the surface of a Poly (lactic-acid) (PLA) microbubble
for targeted cancer therapy. During this experiment,
eight batches of PLA microbubbles were made and
characterized, evaluating the acoustic enhancement per
dose, stability in the ultrasound beam, zeta potential
and size, and surface morphology with scanning
electron microscopy before and after conjugation.
After TRAIL attachment to the microbubble, it was
determined that the echogenicity of the ligand
conjugated microbubble only decreased by about 30%.
Finally, the activity of the conjugated TRAIL was
tested against human breast cancer cells and fibroblasts
comparing the TRAIL-ligated microbubbles, free
TRAIL, and unmodified microbubbles to assess the
degree of apoptotic activity.
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Nanoparticle Creation to Facilitate the
Delivery of Anti-Inflammatory Drugs to
the Site of LDL Oxidation

Nanoparticles consisting of a polyelectrolyte complex
including a polyanion, and a polycation loaded with
bioactive molecules can be utilized to lower low
density lipoproteins (LDL) levels in the body as well
as reduce inflaimmation at the site of LDL oxidation.
Mechanism of action includes the binding of the
polyanion to LDL, as well as local delivery of a drug
such as minocycline (MH) to act as an anti-
inflammatory agent, inhibiting chronic macrophage
inflammation in atherosclerotic lesions caused by LDL
accumulation. Several additional components were
tested to see if they improved particle efficacy, such as
NSAIDs aspirin and salicyclic acid, and cations gelatin,
polyethyleneimine, and chitosan (CH). Primary
requirements include that the particles must be of
appropriate size to survive in the body (150-300 nm in
diameter), capable of loading an effective amount of
minocycline, and able to survive in serum. Particles are
characterized through dynamic light scattering and
polymer loading by uv/vis spectroscopy. Serum
stability can be determined by resuspending the
particles in serum and centrifuging to visualize
particles. The average particles are 220 nm with low
polydispersity, and have an average minocycline
loading of 20%, with good serum stability.
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Anti-Inflammatory Nanoparticles

Hypercholesterolemia occurs when there is too much
cholesterol in the blood. In attempt to break down the
low-density lipoproteins (LDL) accumulating at sites
of vascular injury or distress, inflammation occurs
leading to atherosclerosis. We propose the delivery of
ant-inflammatory drug loaded nanoparticles to bind
LDL in blood and reduce inflammation at the site of
sclerogenesis. One component of the nanoparticle is a
polyanion, which will bind to the LDL as well as target
macrophages at the site of atherosclerosis.
Minocycline, aspirin, and salicylic acid are also tested
to find the optimal anti-inflammatory agent capable of
reducing inflammation of macrophages, a cell
characteristic of advancement of atherosclerosis.
Polyamines such as chitosan, gelatin, and low
molecular weight and high molecular weight
polyethyleneimine are used to enable the survival of
the particle in the blood stream. Salts such as MgCl2,
NaCl, CaCl2, and ZnCl2 are added to increase drug
loading through chelation and ionic shield polymers
during complexation. On average, the particles ranged
in size from 150-400nm and had loadings ranging
from 10% to 25%. Continued research is necessaty to
further optimize current particles as well as find new

particles.
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Growing Green Space: An Organic
Solution for Teenage Anxiety

In modern society, many teens face daily stresses. There
has been a notable rise in stress related illness among
populations living in areas of intense development.
Some the illnesses facing teens today are depression,
panic disorder, insomnia and other unnamed problems.
Also to be noted, inability to concentrate, increase in
violence, inability to cope with emotions, and drug and
alcohol abuse. These can lead to failures in school,
unsettled home lives, trouble with the law and many
other issues. Teen lives are effected every day in every
environment, however it has been noted that teens
living in a strictly urban environment may be more likely
to experience these problems. Why might that be? This
research hypothesized that a lack of green space in
urban environments may cause clevated stress levels.
Would exposing teens to a summer of work on an
urban farm cause any changes in their stress levels or
ways of thinking? This study examined whether or not
giving teens green space to work and play in had a

significant effect on their mental health.
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Special Thanks

We would like to extend our sincere
gratitude to all Faculty Mentors, Graduate
Students, and others at Drexel University
who have helped teach, guide, and
mentor these STAR Scholars.

Their experience with the STAR Scholars
Program helps shape these students’
academic and professional futures for
years to come, and it would not be
possible without your participation.

We applaud and thank you.
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