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Schedule of Events

Conference Check-In and Registration:
Student Union, E156, E157, E163

Oral Presentation, Session I:
Student Union, E156, E157, E163

Poster Presentations and Lunch:
Apollo Room, Student Union

Oral Presentations, Session Il:
Student Union, E156 A, B, C

7:30am -11:30 am

9am-11:20am

11:40 am —1:30 pm

1:45-3:45pm



Art and Art History

Collodion: From Past to Present
Student Presenter: Heather Colley
Faculty Mentor: Tracy Longley-Cook
Department: Art and Art History

My talk will cover my research with the historic
photographic process, wet plate collodion.
Developed by Frederick Scott Archer around
1850, collodion is one of the earliest forms of
photography. The key factors in creating a wet
plate collodion image involves: bromide, iodide
or chloride salts dissolved into collodion, which
is a solution of pyroxylin in alcohol and ether.
This mixture is then poured onto a clean glass
plate, and allowed to sit for a few seconds. The
plate is then placed into a solution of silver
nitrate and water, which converts the iodide,
bromide or chloride salts to silver iodide,
bromide or chloride, respectively. Once this
reaction is complete, the plate is removed from
the silver nitrate solution, and exposed in a
large format camera while still wet. It is then
developed with a solution of iron sulfate, acetic
acid and alcohol in water. The end result
creates unique positive image onto a sheet of
glass called an ambrotype. Collodion was soon
replaced at the end of the 19th century with
dry plates. Dry plates are glass plates with a
photographic emulsion of silver halides
suspended in gelatin. The gelatin in the dry
plates greatly increased the speed of the plates,
allowing shorter exposure times than the
collodion. In recent years, many contemporary
photographic artists have begun using
collodion. This revival of collodion is in large
part influenced by Mark and France Scully
Osterman, current day masters and teachers of
the collodion process. The collodion process
has now reached many artists of our time such
as Sally Mann, who has made a name for
herself by wusing this historic process.
Imperfections such as, fogging, spotting, and
peeling are common with ambrotypes.
Aesthetically, these imperfections appeal to me

and are some of the many reasons collodion
interests me.

Art as a Venue for Political Commentary and
Social Consciousness

Student Presenter: Gabriela Pickett

Faculty Mentor: Penny Park

Department: Art and Art History

Art has been used in Latin America as a vehicle
of social change for over two-hundred years.
North America concentrates the teaching of art
mostly on observation and the mastery of
techniques. This study brings to light the
differences between the Latin American focus
on subject matter and the American focus on
mastery of technique. The subject is relevant to
our times because art is an international
language. Mexico utilized images to present its
history to an illiterate population at the end of
the Mexican Revolution. Art can cross borders
and break the language barriers that hinder
communication. Messages of social justice and
the promotion of peaceful conflict resolution
nurture an appreciation on a global scale for
the unity of the human experience. Social-
political art presents the opportunity for a
cultural exchange that fosters finding
commonalities. A dialogue of art can promote
respect for diversity and trigger empathy for
others that can lead to action

Athletic Training

Scapular Dyskinesis and Shoulder Instability in
the overhead Collegiate Athlete

Student Presenter: Aimee LaRiccia

Faculty Mentor: Tony Ortiz

Department: Athletic Training

Scapular dyskinesis the term for incorrect
biomechanics of the scapula. Incorrect scapular



mechanics is typically due to muscle inbalances
or shoulder instability. Shoulder instability
occurs when there is laxity present within the
glenohumeral joint. Both scapular dyskinesis
and shoulder instability contribute to shoulder
injuries. Shoulder injuries in overhead college
athletes are a major concern for Athletic
Trainers. Preventive care for scapular dyskinesis
and shoulder instability can help prevent
shoulder injuries thus increasing the success of
overhead collegiate athletes.

Biochemistry and Molecular Biology

Interactions of RXRa with nutrients

Student Presenter: Camila de Jesus Piva

Faculty Mentor: Dr. Heather A. Hostetler

Department: Biochemistry and Molecular
Biology

Under healthy conditions, there has to exist a
balance between lipid and sugar uptake and
metabolism. Several nuclear receptors, proteins
that recognize specific molecules and regulate
expression of genes involved in many of the
body’s processes, are thought to be responsible
for maintaining this balance. In liver, PPARa
has the role to regulate metabolic pathways by
detecting lipids. Knowing that PPARa also binds
glucose, in the presence of high glucose,
PPARa’s ability to bind with lipids is altered
such that a competition exists between lipids
and sugars. The PPARa works by partnering
with other nuclear receptors (Retinoid X
Receptor alpha, RXRa or Liver X Receptor alpha,
LXRa). Since glucose has already been found to
bind with LXRa, we want to see if RXRa would
also bind glucose or other sugars. In order to
accomplish this goal we needed to purify RXRa
protein. This was done using a bacterial
expression plasmid with a histidine and GST
tag. This plasmid was transformed into the
Rosetta BL21 strain of E. coli. Several growth
and induction conditions were tested. Protein

was purified with metal affinity
chromatography using the histidine tag. Protein
purity was examined by SDS-PAGE with
Coomassie Blue Stain and Western Blot. This
purified protein was then used to examine
RXRa’s ability to bind with sugar. These results
could be important since nuclear receptors
regulate a lot of genes. The molecules that bind
with them (leading to nuclear receptor
activation or repression) may strongly affect
our health and inappropriate levels may lead to
disease

Regulation of the tumor suppressor PTEN by
DNp63a

Student Presenter: Mary Leonard

Faculty Mentor: Dr. Madhavi Kadakia

Department: Biochemistry and Molecular
Biology

The p53 homolog p63 is critical for the
development of all epithelial tissues. The
predominant isoform, DNp63a, helps maintain
the proliferative potential of basal epithelial
cells and is also upregulated in a subset of
cancers implicating it as a possible oncogene.
Although DNp63a can reduce apoptosis via Akt
activation, the exact mechanism by which this
occurs is unknown. Given that the PI3K/Akt
pathway is antagonized by the tumor
suppressor PTEN, we investigated whether
DNp63a is able to regulate PTEN levels in order
to modulate the activity of Akt. Using
overexpression studies we found that DNp63a
reduced PTEN levels leading to the activation of
Akt, while silencing DNp63a led to increased
PTEN and a reduction in phosphorylated Akt.
Loss of DNp63a further enhanced PTEN levels
when coupled with the PI3K inhibitor
LY294002. Chromatin immunoprecipitation
and luciferase assays confirmed PTEN as a
direct transcriptional target of DNp63a, with
response elements distinct from those of p53.
Consistent with its role as a tumor suppressor,



loss of PTEN led to increased cell proliferation
while loss of DNp63a reduced the proliferative
capability of two skin cell lines. Interestingly,
concomitant loss of DNp63a and PTEN returned
cell growth levels to that of control suggesting
that a regulatory loop exists between
PTEN/Akt/ DNp63a in order to maintain
appropriate levels of cell growth.
Co-Author(s)/Collaborator(s):Ramakrishna
Kommagani

YPEL3, A Growth Suppressive Gene That
Induces Cellular Senescence

Student Presenter: Kelly Miller

Faculty Mentor: Dr. Steven Berberich

Department: Biochemistry and Molecular
Biology

Cellular senescence, the limited ability of
cultured normal cells to divide, can result from
cellular damage triggered through oncogene
activation (premature senescence) or the loss
of telomeres following successive rounds of
DNA replication (replicative senescence). Both
processes require a functional p53 signaling
pathway. The tumor suppressor protein, p53,
acts as a transcription factor that’s activated in
response to DNA damage and regulates genes
involved in various processes including
senescence. Relevant downstream p53 targets
associated with senescence induction have
been difficult to identify. Discovery of
senescence activators is important because
induction of tumor cell senescence may
represent a therapeutic approach for the
treatment of cancer. In microarray studies
where the tumor suppressor p53 was
reactivated in MCF7 cells, we discovered that
YPEL3 (Yippee-like-3), a member of a recently
discovered family of putative zinc finger motif
coding genes consisting of YPEL1-5, is a p53-
regulated gene. Upon validation of this
microarray finding, we investigated the
biological role of YPEL3 induction in human

cells. The physiological induction of YPEL3
results in a decrease in cell viability associated
with an increase in cellular senescence.
Through the use of RNAi and H-ras induction of
senescence, we demonstrate that YPEL3
activates cellular senescence downstream of
p53. Moreover, using various breast carcinoma
cell lines we have uncovered that YPEL3
expression is decreased in response to estrogen
in ER+ breast cancer cells and removal of
estrogen leads to an increase in YPEL3
expression and senescence induction in these
cells. Together these results indicate that
YPEL3 may serve as a potential senescence
associated target useful to anti-cancer drug
design. We believe these findings point to
YPEL3 being a potential tumor suppressor,
which upon induction triggers a permanent
growth arrest in human tumor and normal
cells. Further experiments are underway to
determine the precise mechanism through
which YPEL3 induces cellular senescence.
Co-Author(s)/Collaborator(s):Rebecca Tuttle

p73 is essential for Vitamin D mediated
osteoblastic differentiation

Student Presenter: Andrew Whitlatch

Faculty Mentor: Dr. Madhavi Kadakia

Department: Biochemistry and Molecular
Biology

The secosteroid hormone, Vitamin D3,
contributes to bone formation, keratinocyte
differentiation, and exerts anti-proliferative
actions in human cancer through its cognate
receptor, the Vitamin D Receptor (VDR).
Additionally, treatment of osteosarcoma cells
with VD3 induces differentiation by up-
regulating genes involved in cell cycle arrest
and osteoblastic differentiation. Although
considerable work has been carried out in
understanding the mechanisms underlying VD3
mediated differentiation of human
osteosarcoma cells, upstream regulation of the



VD3 signaling pathway is still unclear. In this
study, we demonstrate that p73, specifically
the TAp73alpha isoform, acts as an upstream
regulator of VD3 mediated osteoblastic
differentiation. We have observed that
silencing p73 in osteosarcoma cells leads to a
reduction in expression of osteoblastic
differentiation markers as well as alkaline
phosphatase activity, another marker for
differentiation. Additionally, p73 silencing lead
to a reduction in VD3 mediated induction of the
osteoblastic differentiation markers, OPN and
OCN, and alkaline phosphatase. Finally, we
have observed that DNA damage in
combination with VD3 leads to enhanced
osteoblastic differentiation, which was also
significantly reduced upon p73 silencing. Taken
together, our data suggests a novel role for p73
in vitamin D mediated differentiation of human
osteosarcoma cells.
Co-Author(s)/Collaborator(s):Ramakrishna
Kommagani, Mary K. Leonard

YPEL3: a transcriptional target of the p53
tumor suppressor gene downregulated in
ovarian tumors

Student Presenter: Kevin Kelley

Faculty Mentor: Dr. Steven Berberich

Department: Biochemistry and Molecular
Biology

In response to a variety of cellular stresses, the
p53 tumor suppressor protein plays a critical
role in the regulation of cell proliferation,
programmed cell death, and DNA repair. This is
essential to facilitate the maintenance of
cellular genomic integrity and thus prevent
normal cells from evolving into cancerous ones.
In cells exposed to DNA-damaging carcinogens,
p53 accomplishes such a feat by orchestrating
the transcriptional regulation of a myriad of
effector genes that influence cell division and
genetic homeostasis by forcing the cell to halt
division and initiate repair of DNA damage,

respectively. In the event that a cellular stress
is too severe for compensatory mechanisms,
p53 can activate other target genes that may
either trigger the cell to undergo a permanent
cell cycle arrest, termed senescence, or
eliminate itself by committing "cellular suicide,"
also referred to as apoptosis. In this present
study our laboratory set out to examine
whether the human Yippee-like 3 gene (YPEL3)
was a novel p53 transcriptional gene target.
Using DNA damage, chromatin
immunoprecipitation and luciferase reporter
assays we demonstrate that YPEL3 is indeed
regulated directly by p53. Moreover, we have
shown that YPEL3 can inhibit the proliferation
of tumor cells by inducing them to senesce.
Consistent with a role as a tumor suppressor,
levels of YPEL3 were significantly reduced in
ovarian tumors compared to normal ovarian
tissue. Finally treatment of ovarian cells with 5-
aza-deoxycytidine, a DNA methyltransferase
inhibitor leads to elevated YPEL3 expression.
These results implicate YPEL3 as a potential
tumor marker and therapeutic target.

Co-Author(s)/Collaborator(s):Amy Kelley,

Rebecca Tuttle

Biological Sciences

Son is Essential for Nuclear Speckle
Organization and Cell Cycle Progression

Student Presenter: Alok Sharma

Faculty Mentor: Dr. Paula Bubulya

Department: Biological Sciences

Nuclear speckles provide important spatial
organization and dynamic regulation for pre-
MRNA processing factors in mammalian cells.
While the nuclear speckle proteome is complex,
little is known at the molecular level about how
these factors are organized into nuclear
speckles or how alterations in the organization
of these factors impacts gene expression. We
have discovered a new function for a large
(2564 amino acid) nuclear speckle protein



called Son in maintaining the organization of
pre-mRNA processing factors in nuclear
speckles. Depletion of Son by RNAi causes
snRNP and serine-arginine rich (SR protein)
splicing  factors to undergo dramatic
disorganization into doughnut-shaped nuclear
speckles. Rescue of the disorganized nuclear
speckle phenotype requires a region of Son
with multiple tandem repeat motifs that are
unique to Son. This demonstrates that the
tandem repeats of Son are necessary for
appropriate localization of  pre-mRNA
processing factors, and it suggests a potential
role for Son as a nuclear speckle scaffold. Son
depletion does not alter protein levels of other
splicing factors, and it does not reduce global
transcription or constitutive splicing. However,
Son depletion can affect alternative splice site
selection. Surprisingly, in addition to its nuclear
functions, Son depletion also results in
decreased cell proliferation due to growth
arrest in mitosis. Son is critical for promoting
the transition from metaphase to anaphase.
Son is therefore essential for nuclear
organization and function, as well as for normal
cell cycle progression.

Analysis of Son Localization throughout
mitosis and its involvement in mitotic
defects

Student Presenter: Keshia Torres-Munoz

Faculty Mentor: Dr. Paula Bubulya

Department: Biological Sciences

During the cell cycle, DNA is replicated and then
precisely divided during cell division (mitosis) in
order to generate two daughter cells. During
metaphase of mitosis, chromosome
segregation relies on the assembly of a mitotic
spindle comprised of microtubules that attach
to and segregate sister chromatids to daughter
cells. Son is a large nuclear speckle protein that
was found in the proteomic analysis of human
mitotic spindles. Recent data from the Bubulya

lab shows that Son is essential for nuclear
speckle organization as well as for progression
through metaphase of mitosis. This suggests
that Son may have some functional role in
organizing pre-mRNA processing factors, and it
may also regulate cell cycle progression.
Localization of Son during mitosis is not known.
If Son is involved in mitotic spindle function, it
may co-localize with microtubules during
mitosis. High resolution microscopy was used
to analyze localization of Son throughout
mitosis and to compare the localization of Son
with respect to spindle microtubules. A less
well studied mitotic mechanism involves re-
establishing nuclear organization, for example
the assembly of nuclear speckles, following
mitosis. We also compared localization of Son
and the pre-mRNA processing factor Splicing
Factor 2/ Alternative Splicing Factor (SF2/ASF).
Son co-localizes with SF2/ASF in nuclear
speckles during interphase. During mitosis, it
may also localize to mitotic interchromatin
granule clusters (MIGs), which are mitotic
equivalent of nuclear speckles. In order to
determine if Son localizes in MIGs we
compared the localization of SF2 and Son
during mitosis. If Son is important for seeding
nuclear speckle assembly we hope to find it is
localized in MIGs during mitosis and that it is
required for MIG assembly. To pinpoint exact
roles for Son during mitosis, future work will
involve analysis of mitotic spindle organization
and MIG assembly in Son-depleted cells.

Elucidating a role for Btf in transcription and
pre-mRNA processing

Student Presenter: Sapna Varia

Faculty Mentor: Dr. Paula Bubulya

Department: Biological Sciences

Nuclear speckles are nuclear storage and
assembly sites for pre-mRNA processing
factors. Btf (Bcl-2-like transcription factor or
BCLAF) was identified in a proteomic analysis of



purified nuclear speckles and it localized in a
unique pattern that resembles transcription
sites.1 Our hypothesis is that Btf has a role in
the coordination of transcription and co-
transcriptional processing of pre-mRNAs.
Recently reported cap-dependent association
of Btf with in-vitro synthesized affinity purified
MS2-AdML-M3 mRNPs is consistent with such a
role.2 Additional evidence for Btf in
transcription and/or splicing comes from our
observations showing that Btf accumulates on a
reporter gene locus in situ. Since Btf is
enriched on the transcriptionally activated
locus, but not on the inactive locus, we
hypothesize that Btf is recruited to this locus
during gene activation. To test this hypothesis,
we are using this reporter locus to compare the
timing of Btf recruitment with chromatin
decondensation and the accumulation of
chromatin remodeling factors, transcription
factors and splicing factors. SR splicing factors
are typically targeted to nuclear speckles by RS
domains. Although Btf has an arginine-serine-
rich (RS) domain, it localizes predominantly
around the periphery of nuclear speckles. We
have performed deletion analysis to
understand the unique Btf localization pattern.
We have confirmed that the RS domain of Btf
can function as a speckle targeting sequence on
its own; however, removal of the Btf RS domain
does not significantly change the Btf
localization pattern. This suggests that Btf
localization may be regulated differently than
other speckle proteins. Our deletion analysis
indicates that a specific region of Btf prevents
its speckle localization, and that removing this
region directs Btf to nuclear speckles. Ongoing
studies aim to determine if this regulation
occurs via post-translational modification of
Btf, or by intermolecular interactions with
binding partners.

Co-Author(s)/Collaborator(s):Zhihui Deng, Alok

Sharma, Athanasios Bubulya

An assessment of herbivore damage and the
enemy release hypothesis as an
explanation for the success of the woody
invasive Lonicera maackii

Student Presenter: Deah Lieurance

Faculty Mentor: Dr. Don Cipollini

Department: Biological Sciences

The ‘enemy release hypothesis’ argues that
when an exotic species is introduced to a novel
habitat, it experiences a release from
regulation by herbivores resulting in increased
distribution, abundance, and vigor. This study
aims to assess the amount and incidence of
herbivory occurring on L. maackii in edge and
interior habitats. In October of 2008, leaves
were taken from shrubs located in interior and
edge habitat from 8 natural areas in Ohio. A
follow up study was conducted in 2009, which
included multiple sampling dates and a
separation long and short shoots. Leaves were
assessed for the amount and type of damage.
For the 2008 season, approximately 70% of
leaves had no herbivory and the damage
present on the remaining leaves was between
1-5%. Of those experiencing herbivory, 85%
were damaged by chewing. Edge habitat
sustained more damage than the interior.
Damage rates from this study revealed that
levels of herbivory experienced by L. maackii
are likely too low to impact the fitness of these
shrubs. These findings indicate ‘enemy release’
may contribute to the success of L. maackii.
Future studies will be conducted to further
clarify the role of ERH in the invasion biology of
L. maackii in Ohio.

Abundance and localization of the Coxsackie-
adenovirus receptor

Student Presenter:
Kolawole

Faculty Mentor: Dr. Kate Excoffon

Department: Biological Sciences

Abimbola  Olayinka



One of the most significant changes that occur
during development is when epithelial cells
transition from a non-polarized to polarized
state. This requires the development of a tight
junction between cells, separating the apical
from basolateral surface. The Coxsackievirus
and adenovirus receptor (CAR) is an epithelial
junctional transmembrane protein that is
involved in cell adhesion and growth. CAR is
also important for viral binding to cells and
hence its abundance and localization is
important for adenovirus infection. We have
previously shown that a seven exon isoform of
CAR (CAREx7) localizes to the basolateral
surface in polarized cells and provides an innate
barrier to viral infection. However, we have
recently discovered that an alternatively
spliced, low-abundance, isoform of CAR
(CAREx8) localizes to the apical membrane of
polarized primary human airway epithelia. We
hypothesize that CAREx8 will be expressed in all
epithelial cells and localization will be distinct
from CAREx7. We investigated the expression
of CAR isoforms in nine cell lines. Through
guantitative  polymerase chain reaction,
confocal microscopy, and Western blot, we
found that CAREx8 and CAREx7 are not
expressed in Chinese hamster ovary (CHO-K1)
cell line but are expressed in several distinct
cell types, including human lung
adenocarcinoma epithelia (A549), human
colonic carcinoma (CaCo2), human submucosal
gland (Calu-3), SV40 transformed African Green
monkey kidney (COS-7), human embryonic
kidney(HEK 293, 293T), Madin Darby canine
kidney (MDCK) and normal lung (NulLi-1) cell
lines. CAREx7 expression was approximately 10
times more than CAREx8 within all cell types
expressing CAR. Whereas both CAR isoforms
localize similarly in non-polarized cells (A549,
COS-7, 293 and 293T), some CAREx8 was
localized to apical surface in polarized cells
(CaCo2, Calu-3, MDCK, NulLi-1). Elucidation of
the mechanism behind CAREx8 localization may
have clinically relevant implications such as the
prevention of pulmonary viral infections and

augmenting

approaches.

Co-Author(s)/Collaborator(s):Priyanka Sharma,
Kathleen Frondorf

adenoviral gene therapy

Mechanisms of isoform specific localization
and regulation of the Coxsackie virus and
adenovirus receptor (CAR)

Student Presenter: Kurt Throckmorton

Faculty Mentor: Dr. Kate Excoffon

Department: Biological Sciences

Adenoviruses are a common cause of
respiratory illness including pneumonia, and
are also prime candidate vectors for gene
therapy. Adenoviruses share a receptor (CAR)
with Coxsackie viruses, but the mechanism of
their infection is not fully understood. This
receptor exists in multiple isoforms in human
airway epithelia. A seven-exon isoform (CAR-
Ex7) localizes primarily to the basolateral
membrane, while a newly discovered eight-
exon form (CAR-Ex8) localizes to the apical and
sub-apical compartments where it is more likely
to mediate adenoviral infection. These two
forms differ only in their C-terminus — 26 amino
acids unique to CAR-Ex7 are replaced by 13 in
CAR-Ex8 — but they have been observed to
interact differentially with another cellular
protein, MAGI-1b. Whereas CAR-Ex7 co-
localizes with MAGI at cell-cell junctions, CAR-
Ex8 is degraded upon co-expression with MAGI.
We hypothesized that two tyrosines unique to
CAR-Ex8 might be instrumental in this process
and investigated this through site-directed
mutagenesis, immunofluorescence microscopy,
co-immunoprecipitation, Western blot, and
adenoviral infection. We have discovered that,
when either of these tyrosines is mutated
individually, the differential interaction
between CAR and MAGI persists, but when
both are mutated together, the degradative
interaction is ablated. We therefore conclude
that the interaction between CAR-Ex8 and



MAGI requires at least one of these tyrosines.
Moreover, mutation of both tyrosines alters the
activity of CAR-Ex8 as an adenovirus receptor.
Further elucidation of the mechanism behind
isoform specific localization of CAR may lead to
a greater understanding of viral pathogenesis
and new approaches to viral-mediated gene
therapy.

Regulation of the expression of aquaporins in
hepatocytes from the Hyla chrysoscelis

Student Presenter: Kyle Leggett

Faculty Mentor: Dr. David Goldstein

Department: Biological Sciences

My research is focused on the understanding of
integral membrane proteins called aquaporins
that permit the flow of water through the lipid
bilayer of the freeze-tolerant amphibian Hyla
chrysoscelis. These proteins selectively let
water in and out of the cell down any existing
osmotic gradient, and some aquaporins also
facilitate diffusion of some small uncharged
solutes. More specifically my research focuses
on hepatocytes from the liver and whether or
not these aquaporins are expressed in these
cells and what stresses regulate their
expression. For example, HC-3 is a specific
aquaporin that permits the flow of glycerol in
order to prevent freezing. Therefore, as the
liver plays a critical role in metabolism and
synthesis of glycerol, | hypothesized that HC-3
expression would be increased by stimuli likely
to be associated with transitions to cold and
freezing conditions. Aquaporin expression may
be regulated by a variety of factors, including
hormones. Arginine Vasotocin (AVT) is the
amphibian Anti Diuretic Hormone, analogous to
arginine vasopressin in humans. Because
freezing is a form of dehydrational stress, we
hypothesized that AVT would be associated
with the physiology of freezing. We are using
an in vitro system—primary cultures of
hepatocytes—to study  whether HC-3

expression is enhanced by AVT. To test this
hypothesis, we have developed the method for
isolating and culturing hepatocytes, and for
maintaining these cultures for several weeks.
Using this system, we can add AVT or other
potential stimulants, such as glycerol or
sucrose, and observe the responses of the cells.
We are examining protein expression using
Western immunoblots and immunfluorescence.
Functional consequences of protein expression
are assessed using osmotic swelling assays. The
objective of this research is to use an animal
model system to understand the regulation of
aquaporin proteins. At the same time, we will
come to better understand the physiology of
tissue freezing and the factors that contribute
to successful cryopreservation.

Aquaporin Expression in Freeze Tolerance
Student Presenter: Monalisa Moreira Queiroga
Faculty Mentor: Dr. David Goldstein
Department: Biological Sciences

A class of integral membrane proteins known as
aquaporins play an essential role in maintaining
water balance, by forming selective water
pores in the plasma membrane of various cells
of animals, plants and microorganisms
(zardoya, 2005; Fu and Lu, 2007; Verkman,
2008). Cope’s grey tree frog, Hyla chrysoscelis,
is unusual among animals because it can
survive freezing. Cold acclimated Hyla
chrysoscelis show increased expression of
aquaporins compared with Hyla chrysoscelis at
warm temperatures. We hypothesized that
aquaporins are critical for this animal’s cells to
survive the freezing process. In this study,
aquaporin expression is examined under two
conditions: warm frogs (20°C) and cold
acclimated frogs (4°C). We will quantify
expression of aquaporins by Western blot, and
we will use immunofluorescent imaging to
examine whether aquaporin expression is
localized at the cell membrane, where these



proteins provide their function. The correlation
between expression of aquaporins and their
functionality in liver of H. chrysoscelis that were
acclimated to warm and to cold temperatures
is also being tested. Osmotic swelling assays
are used to quantify total membrane
permeability, allowing the correlation of the
expression of aquaporins with the presence of
functional proteins. Cells will then be frozen at
-2.5°C for 24 hours and cell survival measured
with trypan blue viability assays. By comparing
cells from the warm and cold animals, it will be
possible to show if increased aquaporin
expression levels is associated with increased
survivability of the cells after freezing, showing
an important role of aquaporins in the
maintenance of cells at low temperatures
related to thermal acclimation.

Co-Author(s)/Collaborator(s):Dr. Robert

Wysong, James W. Frisbie, IlI

Secondary messengers responses during
overwintering in tree frogs

Student Presenter: Roopsi J. Narayan

Faculty Mentor: Dr. David Goldstein

Department: Biological Sciences

Cope’s gray tree frog, Hyla chrysoscelis, is
tolerant of being frozen. In that process,
glycerol serves as a primary cryoprotectant. We
have hypothesized that the distribution of
water and glycerol is facilitated by the
expression of aquaporins, membrane proteins
that confer permeability to water and glycerol.
Glycerol production during cold acclimation is
probably  triggered through a  signal
transduction pathway from the peripheral body
regions. Physiological responses to such
extracellular signals are mediated through
secondary messengers. Changes in the levels of
cAMP and IP3 are being analyzed in both warm-
acclimated and cold-acclimated hepatocytes of
Hyla chrysoscelis. Enzyme-linked immunoassay
is used for quantifying the levels of cAMP and

radioimmunoassay for IP3. Changes in patterns
of cAMP and IP3 can give us insights into
regulation of uptake and transportation of
glycerol by aquaporins.

Variability in Body Fat Measurements
Student Presenter: Brittany Reinert
Faculty Mentor: Dr. Lynn Hartzler
Department: Biological Sciences

Background: Obesity is taking on epidemic
proportions worldwide and comes with many
health consequences such as coronary artery
disease, type 2 diabetes, hypertension,
osteoarthritis, sleep apnea, and respiratory
problems. Obesity can decrease life span by 2-
4 years (BMI 30-35 kg/m?) and 8-10 years (BMI
40-45 kg/m?) mostly because of vascular
disease. Obesity also contributes to economic
costs through medical expenses approximating
$78.5 million dollars. The causes of obesity are
believed to be linked to genetics and/or
environmental factors. Purpose: The purpose
of this study is to find the most convenient and
best inexpensive indicator of measuring body
fat for individual body types by comparing
common measurements to the gold standard
air displacement plethysmography (BodPod).
Methods: Skinfold measurements are taken at
nine locations: suprailiac, abdominal, tricep,
bicep, chest, midaxillary, subscapula, thigh, and
calf. Other measurements include upper body
bioelectrical impedance, waist and hip
circumference, and air displacement
plethysmography. BMI and waist to hip ratio
will be calculated for comparisons as well.
Results: Preliminary data indicates that the
female 3-site skinfold equation (Bd = 1.089733-
0.0009245(sum of SKF)+0.0000025(sum of
SKF)?-0.0000979(age)) including only triceps,
suprailiac, and abdominal skinfold sites is an
accurate measurement for overweight men and
normal weight women. We suggest that
current male skinfold equations severely



underestimate body fat in overweight men,
making female equations more accurate for
this group. Preliminary data also indicate that
bioelectrical impedance severely
underestimates body fat percentage for
women, especially those who are at normal
weight or who are underweight.

Effects of XS® Energy Drink on Aerobic Exercise
Capacity

Student Presenter: Kevin Sheehan

Faculty Mentor: Dr. Lynn Hartzler

Department: Biological Sciences

This project examines effects of taking XS®
Energy Drink for the purpose of enhancing
aerobic exercise capacity and performance.
XS® Energy Drink contains B vitamins, caffeine,
taurine, and an adaptogen blend and is
primarily designed and marketed to stimulate
alertness; however, it is also marketed to
athletes claiming to enhance performance. Our
hypothesis is that consuming the XS® Energy
Drink before exercise increases aerobic capacity
and the time to muscle fatigue when compared
with a placebo. We also hypothesize that
consuming XS® Energy Drink before exercise
decreases recovery time. Twelve physically fit
18-24 year olds performed two VO2 max tests
according to a modified Ellestad Treadmill
Protocol using a randomized double-blind cross
over method. We found no significant
differences with XS® Energy Drink: VO2 max (p
= 0.99), time until muscle fatigue (p = 0.48),
maximum heart rate (p = 0.66), VE max (p =
0.10), time at which R > 1 (p = 0.50), or
recovery time to 50% VO2 max (p = 0.67). We
found the second trial to be significantly longer
than the first (p = 0.01) likely due to desire to
improve exercise time or familiarization with
testing procedures. Our results show no
physiological effects of XS® Energy Drink;
however, we have not eliminated a possibility
of psychological advantage. Supported by an
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undergraduate research  fellowship and
University Honors Program grant from Wright
State University (KMS).

Littoral Sediment Bacterial Production and
abundance in Four Temperate Oligotrophic
Lakes

Student Presenter: Shawn Devline

Faculty Mentor: Dr.Yvonne Vadeboncoeur

Department: Biological Sciences

Much of what we know regarding bacterial
dynamics in lakes has been derived from
pelagic based studies. Investigations into
benthic bacterial production (BP) and bacterial
abundance (BA) in the littoral zone are rare.
Littoral sediments in oligotrophic lakes range
from sand with little organic matter to highly
organic mud comprised of allochthonous
carbon from  exogenous  sources or
autochthonous benthic primary production.
The ratio of benthic primary production to
benthic OM content (BPPr:OM) provides an
integrated index of the source and amount of
benthic OM. We measured benthic bacterial
production and abundance in the littoral zones
of four oligotrophic lakes with varying sediment
types each season over the course of one year.
Seasonal variation in bacterial production was
high, illustrating a significant relationship
between BP and temperature (t =5.274 4, p<-
.0001). Among lake differences in source and
amount of sediment organic matter drive
variation in BP and BA across lakes along a

BPPr:OM gradient. Autochthonous organic
matter content of littoral sediments could
regulate bacterial dynamics and impact

ecosystem processes such as nutrient recycling
and trophic linkages to organic carbon pools.



Contrasting tritrophic and bitrophic
explanations for phenotypic divergence in
an adaptive radiation

Student Presenter: Jeremy Heath

Faculty Mentor: Dr. John O. Stireman Il

Department: Biological Sciences

Herbivorous insects face numerous ecological
challenges when radiating into new niches.
Host plant defenses and natural enemies
represent two major obstacles that can hinder
niche colonization. However, the relative
importance of these trophically dissimilar
selective forces and their interaction in driving
adaptive radiation is still unclear. Here we use
field and common garden experiments to tease
apart the relative importance of natural
enemies and plant defenses in driving an
adaptive radiation of the Ambrosia gall midge
complex (Asteromyia carbonifera, Diptera:
Cecidomyiidae) on Solidago altissima (tall
goldenrod). In a common garden of ten tall
goldenrod genotypes we assessed how
parasitism rates are affected by gall height on
the plant, gall developmental rate, plant
growth rate, plant vigor, and gall morphotype.

We also assessed the density of gall
morphotypes on the various goldenrod
genotypes. Our results indicate that the

crescent morph is initiated significantly lower
on the plants. A subsequent controlled
experiment revealed that adults of this
morphotype actually oviposit on mature tissue
rather than delay development, which is unique
within the Cecidomyiidae. Gall density varied
with goldenrod genotype and the crescent
morphotype was the most polyphagous. We
assessed the attack rates of parasitoids on the
four gall morphs on tall goldenrod in several
field populations. The results revealed a
relatively consistent correlation between
phenotype (i.e., gall morphotype) and
parasitoid attack. For instances, the thickest
gall morph (i.e., cushion) was attacked most
heavily by the parasitoid with the longest
ovipositor.  These results illustrate that a
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multitude of ecological, physiological, and
behavioral factors are important in
understanding the adaptive radiation in this
system; with natural enemies likely playing an
important role.

Co-Author(s)/Collaborator(s): Brenda Wells

Biomedical, Industrial and Human Factors
Engineering

Developing a Virtual Patient for
Communication Training

Student Presenter: April Barnes

Faculty Mentor: Dr. Jennie Gallimore

Department: Biomedical, Industrial and Human

Factors Engineering

Virtual patients (VPs) are interactive computer
simulations of clinical scenarios used for
medical training, education or assessment. This
presentation will discuss formative research on
the development of a VP for training
communication skills. A communication model
is being developed based on input from expert
clinicians, extensive literature review, and on
theories of communication. A prototype VP has
been developed that utilizes speech recognition
and a script-mapping mechanism to allow the
learner to converse with the VP in a natural
manner. Emotion detection will be added to
analyze voice characteristics (tone, inflection,
etc.) in addition to the content of the spoken
words. Affective communication of the learner
will be identified based on this information and
the VP will respond appropriately. The
integration of the communication model,
speech recognition and emotion detection will
result in a higher fidelity VP. The VP will have
human-like conversation skills that are more
representative of actual physician-patient
interactions. Metrics for communication
effectiveness will be developed so that
performance can be objectively analyzed. It is



expected that the improved fidelity of the VP
interaction will significantly improve the
training of communication and interpersonal
skills for health care providers. This research is
the first phase of a long-term goal to develop a
completely immersive, longitudinal surgical
scenario utilizing different forms of medical
simulation including computer-based VPs,
surgical simulators with haptic controls, high-
fidelity mannequins and virtual environments.

Co-Author(s)/Collaborator(s): Phani Kidambi

A multiple sensor wireless data acquisition
system to analyze gait in human beings

Student Presenter: Anoop Ramakrishna

Faculty Mentor: Dr. Blair Rowley

Department: Biomedical, Industrial and Human
Factors Engineering

With a demographic increase in the geriatric
population, there has been a steady rise in the
number of morbidities and mortalities
associated with falling. With an increased life
expectancy and the active lifestyles in the
elderly and emphasis in geriatric research is
being laid on techniques to predict and analyze
gait patterns, methods to identify diagnostic
measures that act as reliable predictors for fall
in the elderly. Correlating sensor outputs to
body movements, determining gait variability
between subjects belonging to different age
brackets, studying the differences in muscle
characteristics among the elderly and the
young, studying the neural activity associated
with motor nerves in the elderly and the young
and relating it to activities of daily living are
some of the topics that researches have
conducted extensive studies on. There are
many areas in the geriatric sphere that have
still not been explored in depth and one of
them being characteristics of a fall. In our study
we have developed a system that reads the
outputs of 3 gyroscope sensors mounted on a
subject and transmits a multiplexed signal
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containing all three sensor outputs via
Bluetooth to a base station. Designing the
system, recording sensor output data using Mat
lab, analyzing the data, determining the range
of operation of the sensor, developing a user
interface are some of the important goals we
have met to make improvements to the
existing system. Future development includes
trials conducted on subjects in a clinical setup
to determine behavior of the sensor towards
induced falls.

Uses and Challenges of Health Information
Technology in Healthcare Delivery
Systems: A Multidisciplinary Perspective

Student Presenter: Jennifer Cloud-Buckner

Faculty Mentor: Dr. Jennie Gallimore

Department: Biomedical, Industrial,
Human Factors Engineering

and

Despite a growing use and development of
health information technology (IT), healthcare
does not have an ideal system that enhances
communication, measurably improves care,
prevents errors, and works seamlessly without
workflow disruption. Many obstacles to this
ideal system exist. Health IT is implemented
into a socio-technical system with human users,
organizational and system-level processes, and
many sources and forms of information that
must be in specific places at specific time in
order to achieve quality of care. Therefore,
analysis of health IT implementation must be
multidisciplinary. Healthcare organizations call
for research in care coordination, handoffs,
patient awareness, and error prevention. This
research can be pursued with a comprehensive
analysis of clinical and technological processes
using tools from Industrial and Systems
Engineering (ISE), Human Factors Engineering
(HFE), and Human-Computer Interaction (HCI).
With examples from prescription management,
telemedicine, e-health applications, and
general medical practice, this presentation



shows how HFE, ISE, and HCI techniques can be
used to analyze and design health IT to improve
guality of patient care.

Comutational simulation of head impact injury
finite element analysis

Student Presenter: Aalap N. Patel

Faculty Mentor: Dr. Tarun Goswami

Department: Biomedical, Industrial,
Human Factors Engineering

and

Injury to the head constitutes one of the major
causes of death. Despite increased use of
protective device brain injury disables or kills
someone in the USA every two and a half
minutes. The annual cost of hospitalization and
rehabilitation within USA has been estimated to
be some twenty five billion dollars. The type of
injury is determined by the location and
severity of the mechanical distortion of the
skull bone, blood vessel and brain tissue.
Biomechanical research attempts to
understand the development of injury and
thereby help to avoid or alleviate the damage
that can occur from various impacts. Finite
element modeling offers significant potential
for understanding and predicting the
mechanical and physical response of a brain to
impact loadings. Aim of the study: The aim of
this study is to get the results of computational
simulation of the impact to the head and
predict development of impact zone within the
layers of skull-brain system and coup and
countercoup contusion (at and opposite side of
the impact, respectively)within the brain
tissues. Methodology: We have made an
analytical 3D model composed of three layers-
skull, cerebrospinal fluid and brain tissues in
order to investigate the dynamic response of
the human head when subject to direct impact
events. The physiological consequences of
modeling the human brain as being elastic are
established. CT scan images of cadaveric head
were used to make this model by using
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software Mimics® and finite element analysis
was performed through software ABAQUS®
Results: Negative pressure and positive tensile
strain were observed at the site of impact
(coup) while vice versa in opposite site of the
impact (countercoup) at the moment of impact
time. Variation in stress distribution and
severity occurred as per change in velocity of
the direct and indirect impact.

Co-Author(s)/Collaborator(s):Mbulelo Makola,

Manthan Patel

FEA of Proximal Humerus Locking Plate Using
Bone and Implant Model

Student Presenter: Alyssa George

Faculty Mentor: Dr. Tarun Goswami

Department: Biomedical, Industrial,
Human Factors Engineering

and

Finite element analysis (FEA) of orthopaedic
implants has become a common tool for
evaluating the mechanical performance for
various implant designs. While these models
have been very useful, the application of forces
directly to the implant limits our ability to
accurately model the interaction of the implant
with the bone. Our goal in this work has been
to create modeling of both the bone and the
implant simultaneously with forces applied to
entire system so that the interaction forces
between the two can be more accurate. A
recent study in our lab by Schumer et al of
proximal humerus locking plates was done on
cadaveric humeri to compare the use of
smooth pegs versus threaded screws for
fixation. Cyclic torsion testing was done at £2
Nm for 3000 cycles with results around 1.5
degrees of displacement and at £5 Nm for 3000
cycles with results around 5 degrees of
displacement. Load to failure testing was also
done with results around 1300 N of load at
failure. Our current study is now using finite
element modeling to recreate these physical
tests. Computed tomography (CT) images of



the humeri and implants have been used to
create  models with Mimics® software
(Materialise, Ann Arbor, MI, USA). The FEA of
these models is being done in Abaqus FEA
software (SIMULIA, Providence, RI, USA) to
simulate the physical testing. The modeling
results will be compared to the physical results.
Eventually, we hope to supplement the physical
tests with these modeling tests for cases where
physical tests are limited by resources, such as
the number of cadaveric bones available.

Application of newer technologies for the
prediction and prevention of preterm birth

Student Presenter: Angus Acton

Faculty Mentor: Dr. Tarun Goswami

Department: Biomedical, Industrial,
Human Factors Engineering

and

With an annual economic burden to society
exceeding $25 billion and a 12.7% prevalence
rate in the United States, preterm birth remains
one of the leading factors contributing to
perinatal mortality and morbidity. While
obstetric care has been improving over the last
decade, preterm birth rates have continued to
rise. Current technologies for the assessment of
risk associated with preterm birth include
biophysical and biochemical factors, as well as
demographic and socioeconomic factors.
However, a comprehensive database
encompassing all of these factors does not
exist. By combining currently measureable
factors with measurements from newer
technologies, a better model for the
assessment of risk as well as prediction of
preterm birth can be achieved. Furthermore, it
may provide insight regarding the underlying
mechanisms associated with preterm birth,
while simultaneously alleviating the economic
burden and removing disparities in the rate of
preterm birth among different populations of
women.
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Total Ankle Replacements

Student Presenter: Ashkahn Golshani, Omar
Abousoud

Faculty Mentor: Dr. Tarun Goswami and Dr.
Richard Laughlin

Department: Biomedical,
Human Factors Engineering

Industrial, and

A retrospective cohort study to compare the
outcomes of patients who received different
total ankle replacements, and also compare
outcomes in patients who received total ankle
replacements versus patients who received
ankle fusion at Miami Valley Hospital. This can
allow us to compare the efficacy of the
different ankle models used at Miami Valley
Hospital. Ideally, we would like to see what
elements of existing ankle models are
advantageous and can be implemented into
future models, or even enhance our current
existing models. We would also like to see
what kinds of complications are associated with
the different models versus ankle fusion. Our
plan is to do a chart review of patients who
received total ankle replacements or ankle
fusion at Miami Valley Hospital over the past 5
years, send out a standardized survey to each
person, perform statistical analysis on the data
we collect, and describe the total ankle
replacements currently used at Miami Valley
Hospital. Statistical analysis will be performed
in order to see what outcomes are beneficial,
detrimental, and factors that increase patient
comfort. This will be done without invading
patient privacy and HIPPA guidelines will be
respected.

Federal Aviation Administration Advisory
Circular 33.70-2 Calibration Test Using
DARWIN Part I

Student Presenter: Ashley Whitney-Rawls

Faculty Mentor: Dr. Tarun Goswami

Department: Biomedical, Industrial,
Human Factors Engineering

and



The Federal Aviation Administration (FAA)
Advisory Circular (AC) 33.70-2 provides a
calibration test case as a means for the FAA to
assess a contractor’s capability to perform
analytical lifing procedures. The calibration test
was conducted using the probabilistic risk
analysis program Design Assessment of
Reliability With INspection (DARWIN). An
overview of DARWIN is presented. The
required maximum stress field condition was
determined by Jace Carter using the ABAQUS
finite element code in part-one of this
presentation. The circular states that the
probability of failure (POF) of the bolt hole
feature of a rotating titanium ring is governed
by the single most life limiting crack location. A
sensitivity analysis was conducted using
DARWIN to determine this crack location. The
maximum fracture toughness and crack area at
failure were also determined. The probability
of failure was calculated for both with and
without component inspection. In both cases
the results were found to be within the
acceptable ranges as defined in the AC. The
loading profile specified in the AC is a simplistic
singular zero to maximum load cycle
representing a single main mission cycle. In
addition, more realistic loading profiles contain
a series of sub- and main-cycles, i.e.,
TURBISTAN is a loading sequence standard for
fighter aircraft that was derived from the
rotation per minute sequences of fighter
engines. The TURBISTAN navigation mission
type, which are characterized by long cruises
are representative of the loading of a typical
passenger planes which must meet FAA
standards. The AC calibration test case was
analyzed using the TURBISTAN navigation
loading profiles and the results are discussed.
Co-Author(s)/Collaborator(s):Jace Carter

Vertebral endplates: A finite element analysis
Student Presenter: Isaac Mabe
Faculty Mentor: Dr. Tarun Goswami

Department: Biomedical, Industrial, and
Human Factors Engineering

Endplates of a vertebral body are crucial to the
performance of the spinal column. The
vertebral endplate acts a boundary for the
intervertebral disc so that it does not herniate
into the body of the vertebrae. Stresses
throughout the disc are increased as a result of
the disc extrusion. The endplate allows this
extrusion by increasing porosity, which occurs
naturally with age. The endplate has multiple
layers however is typically not modeled as such.
It is comprised of a porous bony plate, a hyaline
cartilage layer and the remains of the epiphysis
plate also known as the growth plate. In most
simulations the endplate is treated as a
homogenous layer due to its relative thickness
of about a millimeter. Due to the thickness of
the endplate and the boundary conditions
supporting the endplate finite element
methods are used to analyze the endplate for
stresses and strains. This report will attempt to
analyze the endplate with multiple layers
including the cartilaginous and bone parts of
the endplate. The cortical bone on the
periphery of the vertebral body will support the
endplates. To model increasing porosity via
fracture the endplate will be adjusted
geometrically according to increased porosity
and the stress and strain will be compared.
Several methods are available to fix the
damage caused by the fracture of the endplate
and increases herniation. Fusion and disc
arthroplasty are two orthopedic options for
correction. A comparative study of fixation
devices and disc replacements will also be
included in this study. The goal of this study
will be to further understand the biomechanics
of the vertebral body endplates. Also an
investigation will be conducted into the
orthopedic treatment options available for
intervertebral disc arthroplasty or fusion.



Federal Aviation Administration Advisory
Circular 33.70-2 Calibration Test Using
DARWIN Part |

Student Presenter: Jace Carter

Faculty Mentor: Dr. Tarun Goswami

Department: Biomedical, Industrial,
Human Factors Engineering

and

The Federal Aviation Administration (FAA)
Advisory Circular (AC) 33.70-2 provides
definitions and acceptable methods for
determining the probability of failure (POF) of
hole features in high-energy turbine engine
rotors. A calibration test case is used as a
means for the FAA to assess a contractor’s
capability to perform analytical lifing
procedures. The calibration test case specifies
the necessary information needed to
determine the POF of a bolt hole feature of a
rotating titanium ring. This test case
information is discussed in detail as well as
steps taken to verify the analytical models
used. Two essential pieces of information were
noted as missing from the circular, i.e., a stress-
strain model, and a tabular data set for the
probability of detection curve. The probabilistic
risk analysis program Design Assessment of
Reliability With INspection (DARWIN) has been
approved by the FAA as a suitable tool to
conduct risk analysis for certification of new
titanium rotor designs in compliance with AC
33.70-2. DARWIN requires the maximum stress
conditions in order to determine the POF of the
rotating ring. The maximum stress state was
determined using ABAQUS. Both elastic and
plastic material properties were used. Nominal
stress and strain were converted to true stress
and strain with strain decomposed into its
elastic and plastic strain portions. The ABAQUS
stress model was validated against a closed
form solution for an elastic annular disk
without a hole. A finite element mesh
convergence study was also conducted. This
ABAQUS stress analysis, in conjunction with the
information in the AC calibration test case, was
used to determine the POF of the rotating ring
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by Ashley Whitney-Rawls. The POF analysis is
presented in part-two of the presentation.
Co-Author(s)/Collaborator(s):Ashley Whitney-
Rawls

Stress shielding in uncemented hip implants: a
study using finite element analysis

Student Presenter: Manthan Patel

Faculty Mentor: Dr. Tarun Goswami

Department: Biomedical, Industrial,
Human Factors Engineering

and

The finite element method and modeling has
become very important in various simulations
and analysis of orthopedic implants.
Researchers are using this technique exclusively
for stress simulations and fracture predictions.
Hip implants show a considerable degree of
stress shielding after significant amount of time
after implantation. So, the aim of this study is
to compare simulated stress analysis results for
various hip implants which are commercially
available. One of two type of prostheses (i.e.
uncemented) was being used for analysis. The
results gave idea about the degree of stress
shielding in various hip implants which lead to
design optimization to avoid stress shielding.
The total hip prosthesis must be securely
attached within the skeleton for good function.
There are two methods to secure the fixation of
the total hip prosthesis to the skeleton. These
methods are bone cement and cementless
techniques. In the bone cement total hip
technique, bone cement is used for fixation of
the prosthesis to the skeleton. In the
cementless technique, the total hip is directly
fixed into the bed prepared in the skeleton. If
the stem shape design leads to high stresses in
fixation areas of the prosthesis, fracture in
short term or fatigue failure in long term of the
prosthesis quite likely occurs. This phenomena

of generation of higher stresses after
implantation is referred to as STRESS
SHIELDING of hip implants. So, a



computational study was performed using
finite element analysis (FEA) of three
dimensional solid hip implant models. Four
different hip implant models were utilized to
compare the von mises stress generated after
simultaion. The parameters examined were the
magnitude of von mises stress and the area
having highest magnitude stress which should
be accounted for during total hip implant
design as well as in the practice of
arthroplasties. A static analysis was performed
for all 4 hip designs using CoCr alloy.

Press Fit Hip Implant Interfacial Motion

Analysis

Student Presenter: Mbulelo Makola

Faculty Mentor: Dr. Tarun Goswami

Department: Biomedical, Industrial, and
Human Factors Engineering

Press fit hip implants present marked

advantages and disadvantages as compared to
cemented hip implants. Implant fixation plays
an important role in the stability, efficacy, and
longevity of press fit hip implants. A key factor
in implant fixation is the amount of interfacial
motion between implant stem and the femur.
A finite element analysis (FEA) was performed
on several hip implant designs to study
interfacial motion between implant and femur.
Implants were of distinct cross section and
stem design. Each implant was subject to
loading simulating a 160lb person taking a step
forward. Three materials were used for the
analysis; Cr-Co-Mo, Stainless Steel SS316L, and
titanium alloy Ti-6Al-4V. Results showed that
implant profile and stem design along with
material played a role in the amount of
interfacial motion.

Three-dimensional modeling and finite

element analysis of mandible
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Student Presenter: Shirish Ingawale

Faculty Mentor: Dr. Tarun Goswami

Department: Biomedical, Industrial,
Human Factors Engineering

and

Objective: Analysis of mandibular biomechanics
under functional and parafunctional loading to
understand the interaction of form and
function. Problem statement: The
degenerative changes in mandible are believed
to result from functional and parafunctional
overloading. With millions of people suffering
from temporomandibular disorders (TMD), it is
a problem that needs to be investigated more
fully. Comprehensive biomechanical analysis of
mandible is necessary for better diagnosis,
treatment, and cure of joint disorders. To the
best of our knowledge, no study has so far
reported comparative mechanical stress
development in the mandible under different
functional and parafunctional loading
conditions. Methodology: We developed a
patient-specific 3D model of mandible (with
cortical bone, cancellous bone, teeth, and
cartilage) from CT scan using Mimics® software.
Finite element analysis (FEA) was performed to
investigate comparative mechanical stress
development under four loading conditions:
balanced occlusion, unbalanced loading, teeth
grinding, and clenching. Simulations were
performed using bite forces and muscle forces
independently. Currently, we are in the process
of testing cadaveric mandibles — the results of
which will enable us validate the findings of
FEA. Data to be included: Mandibular 3D
model; visuals of loading and stress maps;
tables of material properties, forces, and
corresponding stress generation in the condylar
cartilage; plot of von Mises stress. Results: The
simulations, for bite forces as well as muscle
forces, resulted in the least maximum von
Mises stresses in the condylar cartilage during
balanced loading of the mandible. The
maximum von Mises stresses of increasing
order were observed for unbalanced loading,
teeth grinding, and clenching. Conclusions:



Higher stress development during
parafunctional loading of the mandible may
explain why malocclusion, teeth grinding, and
clenching might be the contributing factors for
mandibular dysfunction. The results of cadaver
testing will provide further insight into this
analysis.

Statistical Analysis of Hip registries in
Australia, Canada, Norway, and Sweden:
Projection on the United States

Student Presenter: Susan Schweitzer

Faculty Mentor: Dr. Tarun Goswami

Department: Biomedical, Industrial,
Human Factors Engineering

and

According to the American Academy of
Orthopaedic Surgeons there are approximately
500,000 hip replacements done in a year in the
United States. In this study an analysis of hip
registries available in Australia, Canada,
Norway, and Sweden was done in order to
answer the questions of who is and when are
people getting hip replacements.  Further
research was done using census information
from each country to find how the number of
hip replacements was reflected in the general
population. The information gleaned from the
census was used to create projections onto the
United States population as no official hip
registry is currently in existence. In order to do
a projection analysis onto the United States
population it is important to be sure that the
registries are significantly correlated to each
other.  Statistical analysis of the four hip
registries found that age group, and gender
were statistically correlated.  Furthermore,
there was a statistical correlation between the
census information between all four countries.
A statistical correlation was found between the
four other countries and the United States
when comparing the census information, which
allowed for a projection from the former to the
latter. The projection on the United States
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allowed a proper estimation of hip
replacements for the various demographics
through the year 2030.

Magnetic resonance imaging of tumor
response and cognitive impairment in
breast cancer patients undergoing
anthracycline-based systemic
chemotherapy

Student Presenter: Abdullah Al Adalah

Faculty Mentor: Dr. Jason G. Parker

Department: Biomedical, Industrial,
Human Factors Engineering

and

Breast cancer is the most common cancer of
women worldwide. The American Cancer
Society estimated there were approximately
1.4 million new cases of invasive breast cancer
worldwide in  2008. Anthracycline-based
systemic chemotherapy is an important tool in
the treatment of breast cancer, which is used
to downstage the tumor before surgery and/or
for palliative treatment in non-operable
conditions. One common complaint of
chemotherapy is a feeling of cognitive
impairment, characterized by difficulty
multitasking, difficulty keeping up with busy
work environments, and an overall foggy
mental feeling. Collectively, these effects are
referred to as chemobrain. An active area of
research is in the development of methods to
predict response to chemotherapy, which could
be used to tailor treatment and estimate
prognosis with a greater degree of accuracy.
Also, early subclinical detections of chemobrain
could help to minimize side effects by
modifying or changing the chemotherapy
regimens. The purpose of the study is to
evaluate the use of advanced MRI techniques
to predict and monitor tumor response and to
evaluate the changes in cognition in response
to chemotherapy. Our experimental design will
study 15 female adult breast cancer patients
recruited from the Medical Oncology



Hematology Associates group in Dayton, Ohio.
Eligible subjects will receive thorough verbal
and  written informed consent-oriented
explanations of the study. Each subject will
undergo 4 non-invasive advanced magnetic
resonance imaging sessions of the breast and
brain using MR spectroscopy (MRS) and
functional MRI (fMRI), respectively. Imaging
sessions 1 and 4 will be accompanied by
neuropsychological testing to assess the
cognitive functions of the brain. We will recruit
up to 15 normal control subjects to perform 2
imaging  sessions accompanied by 2
neuropsychological tests 6 months apart. MRS
will be evaluated as a predictor of treatment
response by correlating baseline metabolite
concentrations of the tumor with therapy
outcome. Furthermore, the mechanisms of
chemobrain will be investigated by correlating
changes in fMRI activation over the treatment
cycle with the results of the neuropsychological
evaluations.

Chemistry

Reinvestigation of the UV-VIS absorption
spectra of the interhalogens, IBr and ICI

Student Presenter: Rachael Stuck

Faculty Mentor: Dr. David A. Dolson

Department: Chemistry

Absorption coefficients of ICI and IBr are of
interest, in part because they are photolyzed to
produce spin-orbit excited (2P’%) ClI* and Br*
atoms in energy transfer studies. Notable
differences currently exist for the vapor phase
ICI absorption coefficients previously reported
in scientific literature, and possibly correspond
to sample purity. Additionally, only a single gas
phase investigation of IBr absorption
coefficients has been published. In the present
work, great care was used in the preparation of
IClI and IBr from stoichiometric amounts of the
elemental halogens. Extinction coefficients for
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halogen (CI2 and Br2) and interhalogen (ICl and
IBr) vapors were determined in the 200 nm —
600 nm spectral range using a diode array
spectrophotometer. Results for the elemental
halogens are in excellent agreement with
current recommendations. Results for the
interhalogens will be compared to currently
recommended values.

Synthesis of Haplomyrtin Analogs
Student Presenter: Arnoud van Duijn
Faculty Mentor: Dr. William A. Feld
Department: Chemistry

Previous research has shown that the 1-
arylnaphthalene  lignan  lactones  occur
widespread in nature and have a diverse range
of biological activity. A route to the synthesis of
Haplomyrtin has been investigated in which 12
separate steps were employed with an overall
yield of 13%. In order to improve the total
synthesis route and the yield, a novel approach

is being investigated. This approach uses
phthalide as a starting material. As a
preliminary study for the wuse of an

appropriately substituted phthalide in the
synthesis of Haplomyrtin, an investigation of
the electrophilic  aromatic  substitution
reactions of phthalide as well as the generation
of several hydroxy and halo phthalide
precursors has been undertaken.

Restricted Rotation in  Ortho-Fluorine
Substituted Cyclopentadienone and
Terephthalate Systems

Student Presenter: Jeff Fogle

Faculty Mentor: Dr. William Feld

Department: Chemistry

Biphenyls and terphenyls systems exhibit
rotational barriers with a bulky substituent in
the ortho-position. In most cases this



substituent has been methyl groups which give
two distinct peaks in the 1H NMR spectrum due
to the mixture of cis and trans diastereomers.
The compounds 2,5-dicarboethoxy-3,4-bis(2-
fluorophenyl)cyclopentadienone and diethyl
2,3-bis(2-fluorophenyl)terephthalate were
synthesized to observe the rotational barrier
due to fluorine. The 1H and 13C NMR spectra
show the occurrence of “cis” and “trans”
isomers due to the restricted rotation caused
by ortho-substituted fluorine.

The Total Synthesis of Haplomyrtin
Student Presenter: Nora Hunter
Faculty Mentor: Dr. William Feld
Department: Chemistry

Haplomyrtin, a 1-aryl-2-3-naphthalide lignan
obtained from Turkish Haplophyllum
myrtifolium offers a number of synthetic
challenges with the incorporation of two
aromatic hydroxyl groups at positions 4 and 7
on the naphthalene ring system and
regiospecific condensation of the y-lactone
ring. The total synthesis of haplomyrtin is
currently being pursued with commercially
available vanillin and piperonal in a total of 10
separate steps. All steps have excellent
reproducibility with good vyields. This strategy
includes halogenations of protected vanillin and
incorporation of the fully functionalized
pendant aryl ring through a lithium-halogen
exchange followed by coupling with piperonal.
The C-4 hydroxyl group is placed by the in-situ
formation of a benzofuran subsequent Diels-
Alder reaction with dimethyl
acetylenedicarboxylate (DMAD), deprotection
and regiospecific reduction of the o-
hydroxyester followed by transesterification to
close the g-lactam ring. Investigating the use of
4-methoxy benzyl bromide instead of benzyl
chloride as a protecting group, addressing the
instability of the secondary alcohol from the
coupling reaction with piperonal as well as the
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poor yields and difficult isolation of the Diels-
Alder reaction product, and completions of
haplomyrtin with improvements to the overall
yields are the goals of this project.

Synthesis of 1-butoxy-2,5-dicarboethoxy-3,4-
diphenylbenzene

Student Presenter: Rachel Sayers

Faculty Mentor: Dr. William Feld

Department: Chemistry

The terephthalate, 1-butoxy-2,5-dicarboethoxy-
3,4-diphenylbenzene is an important synthetic

precursor to monomers which can be
polymerized to form substituted
poly(phenylene vinylene)s. Poly(phenylene

vinylene)s are capable of electroluminescence
and have been used as the emissive layer in
organic light emitting diodes. The terephthalate
molecule was synthesized with phenyl
substituents and a long side chain to allow for
increased polymer solubility, and color
tunability1,2. Ethynylboronic acid  N-
methyliminodiacetic acid ester has been a
useful tool in the synthesis of 1-butoxy-2,5-
dicarboethoxy-3,4-diphenylbenzene in that it
both reacts readily to form the boronate
protected terephthalate which is easily oxidized
to form the phenolic compound, both in good
yields. The phenol can then be butylated to
form the desired product. This research focuses
on the synthesis and identification of multi-
substituted terephthalates using 1H NMR and
13C NMR.

Nanostructured Block Copolymer Systems for
Use as Proton Exchange Membranes

Student Presenter: Fadwa Constandinidis

Faculty Mentor: Dr. Eric Fossum

Department: Chemistry



Exploring alternative forms of energy that is
both inexpensive and renewable is becoming a
vital process required for maintaining a
progressive society. Proton exchange
membrane fuel cells (PEMFC) are one of the
many promising sources currently being
explored for this movement. One of the key
components in the fuel cell itself is the proton
exchange membrane, PEM, that allows the
conduction of ions (in this case protons) from
the anode to the cathode while preventing the
cross-flow of the fuel source (i.e. hydrogen,
methanol, ethanol, etc.). This project has
focused on comparing the structure-property
relationships for two classes of multiblock
copolymers. New PEMs, based on a series of
sulfonated poly(arylene ether)s, sPAEs, that
bear a pendant sulfonic acid group are
compared to the much more common sPAEs
that bear the sulfonic acid group attached
directly to the backbone. The initial phase, and
focus of this presentation, involved the
preparation of low molecular weight model
compounds and their characterization in terms
of  thermal stability and solubility
characteristics. The long term goal of the
project is to prepare the corresponding
multiblock copolymers and evaluate their
proton conductivity and hydrolytic stability.

The effect of super saturation on the Ca and Sr
composition in synthetic barite
precipitated from seawater

Student Presenter: Dennis Lennaerts

Faculty Mentor: Dr. Steven Higgins

Department: Chemistry

An area of intense chemical oceanographic
research effort in the past few decades has
been the study of marine minerals as there is
ample evidence that buried ocean sediments

contain important information on past
seawater environmental conditions such as
temperature, productivity, alkalinity,
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phosphate, and pH, among others. A key
oceanic mineral that could hold robust records
of seawater Sr and Ca composition is barite.
Marine barites typically contain 1-3% Sr and
0.01-0.1% Ca; concentrations that are evidently
controlled by conditions under which barite
formation occurs thereby potentially linking
sediment composition to oceanic chemistry at
the time of formation. The key objective of this
work is to develop a better understanding of
the connection between solution and solid
chemistry that will be applicable to natural
marine barites over a broad range of
environmental conditions. Recent data from
our precipitation experiments from natural
seawater spiked with BaCl2 suggest that the
Sr/Ca ratio in the barite precipitates is not only
a function of the corresponding ratio in
seawater via the distribution coefficient, but
that super saturation with respect to barite also
plays an important role in governing the
precipitate composition. We will report the
results of barite precipitation experiments
carried out in seawater solutions at room
temperature as a function of super saturation
and as a function of the solution barium ion to
sulfate ion ratio. Empirical modeling results
from this data will be presented along with the
interpretations in terms of the kinetics of ion
incorporation during crystallization.

Near equilibrium dissolution of calcite using a
flow-through reactor (FTR): Implications
for long-term modeling of mineral
dissolution in geologic formations

Student Presenter: Michael Mante

Faculty Mentor: Dr. Steven Higgins

Department: Chemistry

In mineral dissolution reactions, surface
morphologies play important roles particularly
in near equilibrium fluids where generation of
new sites of reactivity (e.g., pit nuclei) is
thermodynamically disfavored. Following CO2



injection in geologic formations, dissolution of
primary carbonate minerals and crack- sealing
cements will occur. The impact of these
reactions on fluid chemistry requires better
understanding of the reaction kinetics of major
minerals at close-to-equilibrium conditions.
Initial  investigations have focused on
guantifying calcite dissolution wusing short
residence time (~ 10 min) flow through reactors
to obtain dissolution rates at 600C, pH = 8.33
and P CO2 = 3.8 x 10-4 atm. Dissolution rates
decreased exponentially with time, however,
the time to achieve a steady dissolution rate
was approximately 120 h, suggesting that
surface  morphology undergoes significant
changes during reaction rate decay. These
observations are important in the context of
the interplay between surface microtopography
and reaction rates and will be discussed in light
of atomic force microscopy investigations.

Co-Author(s)/Collaborator(s):Michael  Smith,

Brittany Campbell

Microwave-Assisted N-Alkylations of Isatins
Student Presenter: Charles Clay

Faculty Mentor: Dr. Daniel Ketcha
Department: Chemistry

In light of the fact that oxindoles undergo
alkylation at both the nitrogen and the C-3
position, one route to regioisomerically
produced N-alkyl oxindoles involves a two step
process involving  N-alkylation of the
corresponding isatin followed by reductive
deoxygenation of the isatin. We report that
isatins can be efficiently N-alkylated using a
variety of bases under microwave conditions.
These isatins then seve as precursors to
oxindoles using Wolff-Kishner conditions.
R-X, Base
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Small Molecule Caspase Inhibitors using Isatin
and Oxindole Scaffolds

Student Presenter: Hagar Abdallah

Faculty Mentor: Dr. Daniel Ketcha

Department: Chemistry

Quinolyl-valyl-O-methylaspartyl-[2,6-
difluorophenoxy]-methyl ketone (Q-VD-OPh) is
a next generation broad spectrum caspase
inhibitor, the effectiveness and reduced toxicity
of which can be partially attributable to the
carboxyterminal O-phenoxy group as well as
the aminoterminal quinolyl groups. We seek to
incorporate some of these unique recognition
elements onto small molecule, heterocyclic
scaffolds such as isatins and oxindoles. Thus,
isatins bearing electron withdrawing groups on
C-5 and a 2,6-difluorobenzyl substituent have
been prepared by analogy to the well studied
N-substituted 5-pyrrololidinylsulfonyl isatins.
Moreover, 3-benzylidine oxindole derivatives
bearing these structural motifs have also been
prepared and their effectiveness as apoptosis
inhibitors was examined employing human
Jurkat T cells.
Co-Author(s)/Collaborator(s):Rebecca Bricker,
Chanel Keoni, Thomas L. Brown

Microwave-Assisted Clauson-Kaas Synthesis: A
Green Approach to Substituted Pyrroles

Student Presenter: Kelsey Miles

Faculty Mentor: Dr. Daniel Ketcha

Department: Chemistry

The Clauson-Kaas pyrrole synthesis involving
the reaction of primary amines with 2,5-
dialkoxytetrahydrofurans is traditionally carried
out in refluxing acetic acid for periods of hours
to days. The extension to less activated
nitrogen nucleophiles such as amides and
sulfonamides often necessitates the use of an
acidic promoter such as phosphorus pentoxide,
thionyl chloride or triflic acid. We find that
under microwave conditions, the preparation



of N-substituted pyrroles can be effected (5-10
min) in green conditions using water or acetic
acid. Furthermore, we compare our method
with a previously published solventless
microwave approach using montmorillonite K-
10 clay. The ease and efficiency of this process
indicates this heterocyclic ring synthesis is well
suited for adaptation in an undergraduate
laboratory setting demonstrating the use of
microwaves in a green heterocyclic ring forming
reaction.

HOAC or H,0 |
+ NH, ——————=——=
CH30” ~0” “OCH; \ MW, 170 °C, 10 min N

R R

Microwave-Assisted Wolff-Kishner Reductions
Student Presenter: Paul Repasky

Faculty Mentor: Dr. Daniel Ketcha
Department: Chemistry

The Wolff-Kishner reduction normally proceeds
in a two step fashion involving initial hydrazone
formation followed by a base catalyzed
reductive elimination of nitrogen. We now
report that the microwave assisted Wolff-
Kishner reduction can be used for the
preparation of multiple oxindole derivatives
reduced from isatin with 80% wt. hydrazine
hydrate at 120 °C. The reduced products can
then undergo aldolization at the 3-position with
a variety or aromatic aldehydes to afford
benzylidene oxindoles which have a variety of

biological  activities including  protease
inhibitors.
N 0o HoNNH; N
X _— XU
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Microwave Assisted Michael Additions of N-
(Arylsulfonyl)pyrroles

Student Presenter:
Karrepu

Venkateswarareddy
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Faculty Mentor: Dr. Daniel Ketcha
Department: Chemistry

The Michael type addition of methyl vinyl
ketone (MVK) to pyrroles bearing strongly
electron withdrawing N-protecting groups (e.g.,
arylsulfonyl) have yet to be reported. We find
that such alkylative processes can be effected
in moderate yields using metal triflate catalysts
in conjunction with microwave irradiation.
Optimization of reaction conditions indicates
that of the catalysts examined (rare earth

triflate  and chlorides) and  solvents
(nitromethane, acetonitile, dichloroethane,
methanol, etc.) highest yields of mono-

alkylated derivatives are obtained using
bismuth triflate (10 mol%) in tetrahydrofuran
as solvent. Similar attempts employing
acrylonitrile or ethyl acrylate failed to produce
appreciable alkylation.
Co-Author(s)/Collaborator(s):Kelsey Miles

| MVK, Bi(OTf)3 |

R™ N MW (120 °C,5min) RN
SOzAI’ THE SOzAI’ (@]

Comparison of Atmospheric PAH Profiles in
Pine Trees and High-Volume Samplers and
the Determination of Source
Apportionment

Student Presenter: Timothy Tomashuk

Faculty Mentor: Dr. Audrey McGowin

Department: Chemistry

This study examined the bias between plant
(passive) and high-volume samplers (active) by
comparing the PAH profiles of each over a
period of three months. A comparison of PAH
profiles collected on filters in high-volume
samplers (active sampler) with Austrian pine
needles and white pine (passive samplers) was
done in Moraine and Yellow Springs, OH. The
sampling of Moraine has taken place over
period of 7 months with samples collected
every other month. Yellow Springs samples



have been collected over a 6 month period
every other month. Diagnostic ratios of PAH
concentrations were calculated for comparison
of source apportionment between the two sites
and sampling methods. The profiles of filters
and pine needles varied. Filters collected more
of the high molecular weight compounds while
the pine needles collected the lighter molecular
weight compounds. The profiles were similar in
that fluoranthene was the highest in
concentration of the lighter compounds for
each month. In all cases the amount of PAHs
collected on filters was greater than in the pine
needles on a dry weight basis. The mass of
PAHs the needles collected ranged from 1.16
ug/g—4.38 pg/g while the filters ranged from
161.53 ug/g—436.33 pg/g. The filters collected
on average 120 times more PAH mass than the
pine needles. Source apportionment for filters
and pine needles did not always agree. The
filters  indicated a  stationary  source
(incinerators) with a mass ratio (202) of 0.52 or
higher for the three months sampled. The pine
needles indicated a mobile combustion sources
such as cars and truck traffic for August and
October with a mass ratio (178) of 0.08.

Identification of Sea Turtle Leeches Using DNA
Barcoding

Student Presenter: Triet Truong

Faculty Mentor: Dr. Audrey E. McGowin

Department: Chemistry

Fibropapillomatosis (FP) is a panzootic plaguing
all species of sea turtles with green turtles
(Chelonia mydas) having the highest
percentage of infection. Although
fibropapilloma-associated turtle herpesvirus
(FPTHV) has been identified as the causative
agent of FP, the primary vector triggering this
chronic tumor-forming disease is still unknown.
Parasitic marine leeches (Ozobranchus spp.)
could be a potential mechanical vector behind
the emergence of this panzootic, although it is
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uncertain if it is species specific. Ozobranchus
spp. are very small and difficult to distinguish
anatomically, and until now, there have been
few attempts to document them. DNA
barcoding using mitochondrial cytochrome
oxidase | (COI) gene as a molecular marker is a
tool for identifying organisms and is especially
useful for sea turtle leeches. Two species of
leeches present along the Florida coast are
Ozobranchus branchiatus and Ozobranchus
margoi. The typical hosts reported for O.
branchiatus and O. margoi are green and
loggerhead (Caretta caretta) sea turtles
respectively. DNA barcoding was applied to
samples of both species of leeches obtained
from Melbourne Beach and the St. Lucie
Nuclear Power Plant in Florida. O. margoi is
already present in the NCBI GenBank
(AF003268), but leeches morphologically
identified as O. branchiatus did not have a
match in the genetic database. As a result, we
used our DNA sequencing to add the O.
branchiatus leech as a new species to GenBank
(GU985465 and GU985466). There was a small
but significant variance between the DNA
sequences of the O. branchiatus leeches found
on green and loggerhead sea turtles,
respectively from Melbourne Beach and St.
Lucie. The fact the O. branchiatus leech has
changed specificity serves as an indication as to
why the panzootic affecting mainly C. mydas
initially has now appeared to a lesser degree in
other turtle species.

Synthesis and characterization of silver
nanoparticles for SERS-based biosensing

Student Presenter: Allie Meyerhoefer

Faculty Mentor: Dr. loana Pavel

Department: Chemistry

Colloidal silver nanoparticles (AgNPs) were
synthesized via reduction of silver nitrate with
sodium borohydride using a slightly modified
Creighton method. AgNPs were then



characterized and using UV-VIS absorption
spectrophotometry, transmission  electron
microscopy (TEM), flame atomic absorption
spectroscopy (FAAS), fluorescence
spectroscopy, Raman and surface-enhanced
Raman spectroscopy. The UV-VIS absorption
spectra presented a sharp maximum at 400 nm
indicating a minimal aggregation. The TEM
images and size histograms prepared by
analyzing 400 AgNPs indicated that the AgNPs
were spherical with an average diameter of
about 11 nm and a narrow size distribution.
FAAS data demonstrated a high reaction vyield
and allowed for the quantification of the
amount of AgNPs produced (i.e., 15.31 ppm).
Raman spectra helped confirmed the purity of
the AgNPs. Surface-enhanced Raman
spectroscopy measurements were performed
using the rhodamine 6G (R6G) dye at various
concentrations to evaluate the sensing
efficiency of these colloidal AgNPs. The
analytical - (7.3 x 104) and surface-enhanced
Raman enhancement factors (5.1 x 101) were
calculated based on the Raman, SERS, and
fluorescence spectra at a R6G concentration of
10-6 M. In conclusion, the proposed synthesis
method led to the formation of colloidal AgNPs
of highly uniform size and shape, minimal
aggregation and SERS-based biosensing
potential similar to other colloidal nanoparticle
systems described in the literature.

Co-Author(s)/Collaborator(s):Jennifer

Monahan, Kent Weaver,
Arnold,Marjorie Markopoulos

Zachary

Toxicity of platinum group metals in chick
embryo tibiotarsi by micro-Raman
spectroscopy

Student Presenter: Jennifer Monahan

Faculty Mentor: Dr. loana Pavel

Department: Chemistry

Platinum group metals (PGMs) have been
shown to accumulate in various tissues of

25

organisms but their toxicity is not well-known.
Raman spectroscopy is a powerful analytical
technique that enables direct and non-
destructive chemical characterization of bone
tissues and can also address tissue
heterogeneity issues. PGMs were injected into
chick embryos in the following concentrations:
0.1, 1.0, 5.0, or 10.0 ppm solutions of Pt (1V), Rh
(1, Pd (1) or PGMs mixtures. The micro-Raman
maps recorded on the paraffin embedded
tibiotarsus cross-sections showed significant
changes in the chemical composition and
structure of the bone tissue as a result of PGMs
exposure of 1 ppm or higher (i.e., anomalous
calcium inclusions impeding circulation in
cartilage matrix). The following bone properties
were analyzed and quantified: a) age of mineral
crystals and carbonate content, b) degree of
mineralization of the collagen matrix and
possible losses in the organic/inorganic bone
components and c¢) mineral crystallinity. The X-
ray fluorescence images indicated a qualitative
decrease in the calcium and phosphorus
content across the tibiotarsi surface with the
increase in the PGM amount.
Co-Author(s)/Collaborator(s):Kent M. Weaver,
Britney Nelame, Jacob Cowley, Robert
Slaughter, Larry Burggraf, Zofia Gagnon

Size Selection and Concentration of Silver
Nanoparticles by Tangential Flow Filtration
for SERS-Based Biosensors

Student Presenter: John Trefry

Faculty Mentor: Dr. loana Pavel

Department: Chemistry

Silver nanoparticles (AgNPs) have received
tremendous attention for their unique
properties as ultrasensitive surface-enhanced
Raman spectroscopy (SERS)-based biosensors.
One of the main challenges in SERS-based
biosensing is to fabricate colloidal AgNPs that
are non-hazardous, non-toxic, reproducible,
stable, and at low energy costs. AgNP size and



aggregation state are typically controlled during
synthesis through the use of chemically
aggressive surfactants, stabilizers, and capping
agents, which are not suitable for biological
applications. To determine a method for
overcoming these disadvantages, a slightly
modified Creighton colloid was subjected to
two methods of isolation: ultracentrifugation
and tangential flow filtration. The resulting
colloids were examined by transmission
electron  microscopy, UV-Vis absorption
spectrophotometry, SERS, fluorescence and
flame atomic absorption spectroscopy (FAAS).
Ultracentrifugation yielded a suspension
containing both AgNPs and AgNP-aggregates,
which were 2.5 fold larger in size and had a 2.0
fold greater size distribution than the
monomers in the filtration method. The UV-Vis
absorption spectra confirmed these
differences. FAAS showed that the
concentration of AgNPs obtained by filtration
and ultracentrifugation were 198.7 ug mL-1 and
77.4 pg mL-1, respectively. The analytical
(8.1x107) and surface enhancement factors
(7.9x104) corresponding to the final AgNP
filtration were similar to those determined for
AgNP ultracentrifugation. These factors were
calculated based on the SERS and fluorescence
spectra for an analyte (rhodamine 6G)
concentration of 10-6 M. Both methods had a
1,000 fold improvement in SERS-sensitivity as
compared to the original colloid. However, the
filtration method provides size-specificity and
minimal aggregation in a highly concentrated
colloidal suspension of AgNPs.
Co-Author(s)/Collaborator(s):Jennifer L.
Monahan, Kent M. Weaver, Allie J.
Meyerhoefer, Marjorie M. Markopolous,
Zachary S. Arnold, Dawn P. Wooley

Acylation of Sydnones Using Montmorillonite
K-10 Clay and a Variety of Anhydrides:
Thermal vs. Microwave Irradiation

Student Presenter: Amber Rumple

Faculty Mentor: Dr. Kenneth Turnbull
Department: Chemistry

A variety of 3-phenyl-4-acylsydnones were
synthesized using Montmorillonite K-10 clay as
catalyst and a variety of anhydrides (Scheme 1).
The efficiency of thermal heating versus
microwave irradiation was explored. Thermally,
the acylated sydnones were synthesized in
good yields after a time period of 24 hours, for
the simplest anhydrides, and up to many days
for the more complicated anhydrides. With the
use of microwave irradiation the rate of the
reaction was significantly increased bringing
reaction times down to mere hours. The scope
and limitations of the process will be discussed.
Scheme 1: General scheme showing acylation
of 3-phenylsydnone.

College of Nursing and Health

Collaborating through Telecommunication to
Improve Health Outcomes for the Diabetic
School Child

Student Presenter: Debra Stoner

Faculty Mentor: Dr. Tawna Cooksey-James

College of Nursing and Health

Diabetes is a common chronic disease of
children managed in school settings. Providing
care for the diabetic school child can be
challenging, which increases when coupled
with little communication between the nurse,
primary care provider and the parent regarding
the child’s diabetic care for seven hours daily.
The purpose of this study is to improve the
health care of school children with type 1
diabetes through the collaboration of primary
care providers, parents of a diabetic school
child and the school nurse. The researcher
hypothesizes that using telecommunication will
increase collaboration between the parent,
primary care provider and school nurse, and
that increased communication will correlate



with fewer glycemic events during the school
year. The target population will be first through
fifth graders with type 1 diabetes. This
nonprobability sampling plan requires each
participant to be a school child with type 1
diabetes requiring insulin during the school day
and a parent who agrees to use
telecommunication and who signs an informed
consent and provides permission to contact the
primary care provider. In this quantitative
research, two correlational analyses will be
done: 1) between the concepts
telecommunication and collaboration, and 2)
between the frequency of communication and
number of glycemic events. This longitudinal
study will use the first three months of school
to collect baseline data and the last 6 months
for intervention with data collection at
midpoint and the end. The results of this
research will be useful to the school nurse,
parent and primary care provider in planning
for the care of the diabetic school child and will
provide a model  for  collaboration.
Furthermore, research of communication
programs to improve health outcomes meets
an objective for Healthy People 2010: Health
Communication.

Treatment and phrophylaxis of CVC infection
in pediatric patients with short bowel
syndrome: Ethanol lock versus antibiotic
lock

Student Presenter: Jennifer Lewis

Faculty Mentor: Dr. Tawna Cooksey-James

College of Nursing and Health

Children with pediatric short bowel syndrome
(SBS) face many complications with CvC
(central venous catheter) infections among the
most common. Current treatment options for
CVC infections include systemic antibiotic
therapy, ethanol lock therapy (ELT), and
antibiotic lock therapy (ALT). The goal of this
study is to determine which treatment option,
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ALT or ELT, is most effective in the treatment of
CVC infections as indicated by decreased
number of infection days, decreased infection
recurrence, decreased removal of the CVC line,
and the fewest side effects. The hypothesis is
that ELT will be more effective than ALT in the
treatment of CVC infections in all of these
indicators. This quantitative study uses an
experimental research design with a control
group receiving a normal saline lock, and two
randomized treatment groups receiving either
ALT or ELT. All study participants will receive
systemic antibiotics, which is the standard of
care for CVC infections. The sample criteria
includes the following: children under 18 years
of age with a documented diagnosis of SBS, an
indwelling CVC for at least 48 hours,
hospitalization with positive blood cultures
indicating a CVC infection, and no allergies to
vancomycin or ethanol. The convenience
sampling will continue until 45 children have
been assigned evenly to the three study groups
and after parental signatures for informed
consent are obtained. Collected data will focus
on the four indicators that determine effective
treatment and will be analyzed using mean,
standard deviation, and ANOVA. Effective
treatment of CVC infection could lead to
significant improvement in the care of children
with SBS. Evidence that one therapy is more
effective in the treatment of CVC infection
could lead to nursing practice changes and a
decrease in childhood morbidity and mortality
due to CVC infection.

Burnout in Nursing Units Throughout the
Hospital: No Longer Limited to Critical Care

Student Presenter: Katherine Hoying

Faculty Mentor: Dr. Tawna Cooksey-James

College of Nursing and Health

Nursing burnout, which negatively affects the
nurse’s quality of life and the quality of care
delivered to the patient, is a problem that has



been associated with stresses inherent in the
critical care environment. However, with
continued changes in the health care system
and as additional roles and stresses are added
to nurses it appears that nursing burnout is
expanding as well. The purpose of this study is
to determine the extent of burnout within one
hospital. The proposed quantitative study will
obtain demographic data identifying the
characteristics of the nursing unit and will use
the 16-item Maslach Burnout Inventory to
assess burnout. Data will be collected over one
month from all Registered Nurses (RNs) who
sign an informed consent and who work as staff
nurses directly involved in patient care
throughout all units located in a 190-bed
Midwest hospital. Data will be analyzed to
determine if burnout is being experienced and
whether the experience is mild, moderate, or
severe. Additionally, the inventory will analyze
the burnout in terms of the breakdown of three
components  associated  with  burnout:
emotional exhaustion, depersonalization, and
cynicism. Comparisons will be made of the
results throughout all of the units in the
hospital, focusing on the percentage of nurses
experiencing burnout, the degree of burnout
being experienced, and the burnout
components involved. In this research two
hypotheses have been proposed. The first
hypothesis is that burnout occurs in nurses in
all units of a hospital. The second hypothesis is
that units in a hospital providing critical care
will have higher degrees of burnout in nurses
than units not providing critical care. This
research has implications for the care of nurses
in the workplace. Future studies will focus on
identifying interventions for the alleviation of
nursing burnout specific to the hospital unit.

Donor Milk, Mother’s Breast Milk, and Infant
Formula: A Comparison of Preterm Infant
Nutritional Outcomes

Student Presenter: Kimberly Joo
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Faculty Mentor: Dr. Tawna Cooksey-James
College of Nursing and Health

Although mother’s breast milk is considered
the best nutritional source for both term and
preterm infants, as many as 25% of all preterms
do not receive their mother’s breast milk. In
the absence of the best nutritional source,
vulnerable preterms need the best alternative
nutritional source. The purpose of this study is
to determine the differences in the nutritional
outcomes of weight gain, length gain, head
circumference, infection rate, and length of
hospital stay for preterm infants fed with either
mother’s own milk, donor human milk, or cow’s
milk-based infant formula. Three study
hypotheses incorporate findings from the
literature regarding the nutritional outcomes
associated with the three types of preterm
feedings indicating differences not only
between donor milk and infant formula, but
also mother’s breast milk and donor milk. The
sample for this quasi-experimental study will be
preterm infants born in three local hospitals at
24 to 37 weeks gestation. After obtaining a
signed informed consent from the mothers,
each preterm will be placed in one of three
groups based on the mother’s preference.
Mother’s who choose to breast feed will
comprise group 1; while preterms placed in
Groups 2 or 3 will receive donor human milk or
infant formula, respectively, with Group 3
functioning as the control group. The
dependent variables of weight and presence of
infection will be documented at the bedside
daily. The dependent variables of head
circumference and height will be measured and
documented at the bedside each week. Upon
discharge, the total number of hospital days
will be calculated for each infant. Outcomes for
each group will be compared using ANOVA
statistical analysis.  The results of this study
will assist in the determination of the best
alternative source of nutrition for preterm
infants when mother’s own milk is unavailable.



Literature Review: Depression in Palliative
Care Patients

Student Presenter: Elizabeth Yeager

Faculty Mentor: Jane Doorley

College of Nursing and Health

Problem: There is a high level of depression in
the Palliative Care Patient population that goes
undiagnosed and untreated. Purpose: This
literature review evaluates articles and
research studies available discussing the
presence, risk factors, assessment, diagnosis,
and treatment of depression in the palliative
care patient population. Objectives: Identify
areas where the research and knowledge is
lacking and make recommendations for further
research. ldentify areas of clinical practice
affected by the findings discussed in the articles
and what nurses should know. Approach:
Select and evaluate recent articles for content
as well as quality of research processes.
Results: Research shows that there is an
increase in the prevalence of depression in the
palliative care population, a large percent
undiagnosed. There are a variety of risk factors
contributing to the development of depression
and several tools are currently be adapted to
screen for depression in the palliative care
populations addressing population specific
concerns. Treatment includes psychotherapies
and antidepressant pharmaceuticals; however
research is limited due to the physical condition
of the patients. Conclusion: There are several
recommendations for further research in this
area. The first is developing a screening tool
that is quick, efficient, and is easy for even
severely debilitated patients to complete. The
second, to examine the benefits and side
effects of pharmaceuticals in the population
addressed within ethical parameters. Third is
education of nurses in current literature and
available tools and the application among
nurses to decrease the number of patients
whose depression goes unrecognized and
therefore untreated.

29

Implementation of Evidence Based Practice
Change Using Computer Based Education
To Improve Asthma Compliance In 7-12
Year Olds

Student Presenter: Gwen Kaegy, Tami Laco

Faculty Mentor: Dr. Barbara Fowler

College of Nursing and Health

Significant numbers of children in the U.S. are
affected by asthma resulting in poor airway
exchange, increased risk of respiratory
infections, and equated with increased school
absenteeism and emergency room (ER) visits.
Effective asthma management requires prompt
treatment regimen and timely recognition of
triggers that exacerbate symptoms. Evidence
from literature indicates that tailored,
interactive computer based asthma education
in the privacy of the home improves health
outcomes, increases self-management skills,
and decreases healthcare utilization. The
burning question is: does a 6-month in-home,
interactive computer asthma educational
program increase self-regulatory actions,
asthma-specific behaviors, and confidence in
pediatric asthma management decision-
making? Project  planned, measurable
objectives stated, and conceptual framework
applied: The Practice Change includes a 6-
month in-home, interactive computer asthma
education program offered in conjunction with
a military treatment facility in the Midwest to
encourage self-management of asthma in
children 7-12 years. Purposive, convenience
sampling of 30 children will be done by the
nurse researcher during a routine clinic visit.
Permission will be sought from
parents/guardian to access their child's medical
records and keep a diary recording school days
missed. Bartholomew, et al's 23-item
guestionnaire measuring self-regulatory actions
(taking medications), asthma-specific behaviors
(environmental triggers monitoring), and
confidence in asthma management decision-



making will be used at the intervention onset
and again in 6 months. A nurse researcher will
provide individual instructions on using the
asthma education program. Pediatric clinic
phone numbers will be provided for questions
regarding the educational intervention. Social
cognitive theory is appropriate for this
intervention because it posits that learning is
enhanced in a nonthreatening environment
that provides interactive teaching/learning.
Evaluation of project: EBP intervention success
will be determined by pre-and-post-test
evaluations measuring change in confidence in
performing self-regulatory, asthma-specific
behaviors and diary/medical records review for
asthma-related school absences and ER visits.

Text Messaging and Note Card Reminders to
Decrease the Rates of Missed
Appointments in a Women’s Public Health
Clinic

Student Presenter: Suzanne Brooks

Faculty Mentor: Dr. Barbara Fowler

College of Nursing and Health

High missed appointments (HMAs), resulting in
missed opportunities to identify potential
health threats affecting pregnancy outcomes,
are a major concern for a local women’s health
clinic serving prenatal clients in the Dayton
area. HMAs has been linked to forgetfulness
and apathy resulting in no show rates between
14.7% - 55% per/month. The literature review
indicated that numerous reminders, combined
with text messaging and personal note cards
are more effective than single reminders in
reducing HMA rates. This innovative approach
encourages prenatal patients to assume greater
responsibility for their health and their child’s
well-being. For example, an initiative by The
National Healthy Mother, Healthy Babies
Coalition, Text4baby, encourages timely
prenatal care using text messaging. In
collaboration with the women’s health clinic,
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this author incorporated the Centers for
Disease Control, Planned Approach to
Community Health (PATCH, 1992) to engage
community members in the planning. The
framework posits that effective and sustainable
interventions should be derived from the
“voices” of community stakeholders.
Therefore, a focus group of women from the
community will be established to determine
the likelihood of success of implementing a
new text messaging and note card reminder
protocol. Based on their feedback, staff at the
clinic will be oriented to the new client
reminder system. Evaluation of the new
protocol will include monitoring the percentage
of missed appointments, examining staff’s
involvement and the user-friendliness of
written materials used during the new protocol.
All data will be monitored by the master’s
prepared advanced practice nurse in
community/public health at 3, 6, and 9 months.
Revisions or modifications of the new protocol
will be made as needed at the end of each
evaluation period. This analysis will determine
the success of the text messaging and personal
card reminder system derived from the
author’s program planning assignment. A
redesign or termination of the program will be
based on outcome data.

Physical Activity Preference and Body Mass
Index among Adolescent Females

Student Presenter: Don Potter

Faculty Mentor: Dr. Perla R.llagan

College of Nursing and Health

Researchers have observed that a dramatic
decline in physical activity (PA) occurs during
adolescence and that up to one third of high
school students fail to meet established
physical fitness guidelines (Robbins, Pis,
Pender, & Kazanis, 2004). This sedentary trend
predisposes teens to obesity. A review of the
literature yields many commonalities, notably



researchers’ concern for future morbidities
fostered by youth obesity, including insulin
resistance, metabolic syndrome, diabetes
mellitus, hyperlipidemia, and hypertension
(Lee, Chou, & Lai, 2007). Programs such as
Robbins, Gretebeck, Kazanis, and Pender’s
(2006) Girls on the Move sought to address
these concerns. The purpose of this study is to
examine whether level of preference for active
versus sedentary PA among adolescent females
is correlated with their body mass index (BMI).
This guantitative, non-experimental,
correlational ~ study  proposes that a
convenience sample of teenage girls (n = 36)
who meet inclusion criteria and self-report an
active physical activity preference will have a
lower BMI. The target population is a Midwest
metropolitan area with 31,165 adolescent
females. The accessible population is the 1,255
13 to 17 year-old adolescent females enrolled
in the pediatric clinic of a Midwestern medical
center. The theoretical framework supporting
this proposal is Nola Pender’s Health Promotion
Model, specifically the relationship between
the biologic trait of obesity and the behavior-
specific cognition of competing preferences as
a barrier. Data collection includes BMI
measurement, a demographic questionnaire,
and Pender’s Immediate Competing
Preferences Profile questionnaire (Cronbach’s
alpha .83). This tool is the least documented of
Pender’s research instruments, and a tacit goal
of this study is to contribute to this body of
knowledge. Today there are many sedentary
activities that compete with active PA for
teenagers’ time and attention. Nurses who are
aware of adolescent girls’ activity preferences
can more effectively motivate them toward
healthy behaviors.

Depression and its Relationship to Suicidal
Ideation in the Elderly

Student Presenter: Joe Bertke

Faculty Mentor: Dr. Perla llagan
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Depression is one of the most prevalent
disorders affecting the elderly that is often
unidentified and/or insufficiently treated in our
aging population. Depressive symptoms often
go unnoticed and manifest themselves as
somatic complaints from the elderly and are
often misdiagnosed as normal physiological
changes of aging. As diagnoses of depression
are overlooked or missed, the elderly are
subject to a higher risk for feeling hopeless or
helpless and hence may develop thoughts of
self harm or suicidal ideation (Suter, Suter &
Johnston, 2008). The proposed study will
examine the presence of depression and
suicidal ideation in the elderly. This has
important  implications  for  nursing in
developing the knowledge base to recognize
depression and suicidal ideation in the elderly
and in implementing interventions that may
help this particular population. The setting for
this study will take place at the Sunset Senior
Living Center in the Midwestern United States.
The sample will comprise 75 male and female
residents ages 65 to 75. Data will be collected
utilizing the Geriatric Depression Scale (GDS)
with a reported reliability of Cronbach’s Alpha =
.89 (Lopez, Quan, & Carvajal, 2010), and the
Suicidal Ideation Scale (SIS) which yields a
Cronbach's Alpha of .90. The SIS is moderately
related to depression and hopelessness (Rudd,
1989). The study will use a cross-sectional
correlational design to support the hypothesis
that depression will be positively correlated to
suicidal ideation. It is vital for health
professionals to recognize the signs and
symptoms of depression and suicidal ideation
in the elderly so that interventions can be put
in place.



A Comparison between the Full Outline of
UnResponsiveness Scale (FOUR Score) and
the Glasgow Coma Scale (GCS) in
Determining Triggers for Organ Donation

Student Presenter: Karen Scott

Faculty Mentor: Dr. Perla llagan

College of Nursing and Health

Many lives are saved through organ donation.
Nurses are often the first to recognize potential
donors, which makes it important to improve
the referral process. This proposed study will
help determine if the new neurological
assessment tool, the Full Outline of
UnResponsiveness Scale (FOUR Score) initiates
more referrals to the organ procurement
organization than the other neurological
assessment tool, Glasgow Coma Scale (GCS).

High-Fidelity Simulation in Nusing Education:
Perspectives of Undergraduate Nusing
Students: A Research Proposal

Student Presenter: Patrick Moser

Faculty Mentor: Dr. Perla llagan

College of Nursing and Health

Undergraduate nursing education programs are
facing increased enrollment, faculty shortages,
and a decrease in the availability of clinical
sites. Faculty members in these programs must
find new and innovative strategies to ensure
students are prepared for the challenges of
providing care for more complex patients,
many of whom have chronic multisystem
disorders. This proposed study will examine
student perceptions of how simulation can be
used in undergraduate nursing education.
Information from this study may guide future
implementation of simulation in order to
improve undergraduate nursing education
curricula. This study will take place at a College
of Nursing in the Midwestern United States
which has embraced the use of simulation as a
core component of the curriculum for
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undergraduate nursing education. A grounded
theory approach will be used for the study.
Data will be collected from interviews of junior
and senior students who have recently
completed or are in the process of completing a
course which uses simulation to teach clinical
and critical thinking skills. Data will be analyzed
to determine central concepts based on
student perceptions. These central concepts
will be used to develop strategies for future use
of simulation technology. This study might
benefit administration and faculty members of
undergraduate nursing programs as they strive
to create new strategies to improve nursing
education with a focus on using clinical
simulation in the classroom. Potential teaching
and learning strategies implemented with
information from this study might benefit
current and future nursing students by
providing them with a safe environment to
practice clinical skills, critical thinking, and
communication within the multidisciplinary
health care team. Patients will potentially
benefit from the care given by nurses with
improved skills and experience with providing
care using modern technology and techniques
of nursing.

The Effect of Satisfactory Patient Education on

Patient Compliance: Evaluation of
Readmission Rates on Post-Op CABG
Patients

Student Presenter: Ruby Mariam
Faculty Mentor: Dr. Perla llagan
College of Nursing and Health

Post operative Coronary Artery Bypass Graft
(CABG) patient readmission rates are increasing
in an alarming rates and one of the reasons is
that healthcare workers are not meeting the
individual patient education needs at the time
of hospitalization. The process of educating
effectively is somewhat a vague concept for
health care workers. According to Dunckley et



al. (2008), the more relevant the education
content provided to the patient, the more likely
that it will produce the changes that will lead to
better outcomes such as post-operative self
care behaviors. The objective of the proposed
study will be to evaluate the effectiveness of
patient education provided by health care
workers on the level of patient compliance as it
relates to the readmission rates of post
operative CABG patients. A quantitative
descriptive correlation design will be used for
the study. The subject recruitment will take
place in discharge units from two Midwestern
hospitals. Subjects for the study will be male
and female CABG patients who are being
discharged home. The approximate number of
subjects will be 200 with consideration for mail-
in survey (increased by 60%) and also increased
by 20% after assigning 30 subjects for each
variable. The proposed study will be supported
by Orem’s theory of self-care. Data collection
will include a mail-in-survey questionnaire that
consists of Patient Learning Needs Scale (PLNS)
and also a demographic questionnaire. All the
PLNS items were internally consistent with a
Cronbach’s alpha coefficient of 0.87 (Fredericks
et al.,, 2009). In addition, readmission rate will
be monitored by having a registry that will be
active in all the Midwestern area hospitals
within 200 mile radius. In conclusion, health
care workers who individualize patient
education will contribute to better patient self
care behaviors in post-CABG patients.

Pathway To Student Scholarship

Student Presenter: Connie Barnes, Eva Berry,
Katie Conrad, Mary DeCourcey, Nick Emrick,
Scott Gebele, Stephanie Gossman, Audrey
Lozier

Faculty Mentor: Dr. Anne Russell and Dr. Kathy
Keister

College of Nursing and Health
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The pathway to student scholarship for second-
degree accelerated nursing students involved a
writing-across-the-curriculum assignment that
spanned two quarters. Students integrated
content from nursing informatics, principles of
nursing research and complex clinical nursing
problems. During the first quarter, students
were enrolled concurrently in a graduate level
nursing informatics course and an
undergraduate nursing research course.
Students learned to access, search, and
critically appraise the professional nursing and
allied health literature through multiple
assignments. The focus of the second quarter
was to continue building on previous
assignments and to develop a scholarly
manuscript suitable for publication in a peer-
reviewed professional nursing journal. Two
faculty members worked collaboratively with

student authors, providing feedback and
guidance on multiple drafts of their
manuscripts. Faculty participated in the

identification of and submission to an
appropriate journal based on topic and target
audience.  Eight students developed high
guality manuscripts. To date, one manuscript

has been accepted for publication in a
professional nursing journal, and seven
manuscripts are under review.
Topic Journal Status
Animal-Assisted Dimensions of
Therapy in Critical Critical Care Accepted
Care Nursing
Telehealth and
M.anagmg Patients Journ'al of Under
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. . Review
Cardiovascular Nursing
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iegzaifg::csee:mg Nursing for Under
Women’s Health Review
Assessment
Enhancing
Communication Advances in Under
with Parents of Neonatal Care Review
Premature Infants
Need's.of Parents Journal of Under
of Critically Il Pediatric Nursing Review
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Topic Journal Status
Reminiscence Journal of
. . Under
Therapy in Older Gerontological .
. Review
Adults Nursing
Bariatr
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. & ¥ Women’s Health Review
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Sleep Promotion Journal O].c Under
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Comparison of Injury in College Student-
Athletes and College Student Non-
Athletes: Analysis of a National Sample

Student Presenter: Nicole Kamann

Faculty Mentor: Dr. Elizabeth Sorensen

College of Nursing and Health

The presence of pain during exercise signals
potential injury and elicit an avoidance
response to decrease pain and minimize extent
of injury. For the college student-athlete, pain
and injury are often expected. Current sports
medicine literature focuses on treatment for
acute physical injuries, with the goal of
returning the college student-athlete to
participation quickly as possible. The literature
on pain and injuries in college student non-
athletes focuses on social risks associated with
pain and injury. This suggests that compared to
college student non-athlete, student-athletes
may have more injuries; however, research
comparing the two groups was minimal. The
purpose of this study was to determine the
difference in injury between student-athletes
and college student non-athletes. The Fall 2008
American College Health Association National
College Health Assessment Il survey database
(N = 20773) was analyzed to compare student-
athletes (n = 2241) to college student non-
athletes (n = 18532). Inclusion criteria were full-
time students ages 18-24 to reflect national
athletics participation requirements. Chi-
squared tests determined between-groups
differences to five NCHA Il items describing
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back pain, broken bone or sprain, repetitive
stress injury, chronic pain, and fracture, sprain,
strain, or cut. T-tests determined between-
groups differences to an Injury variate made up
of the five items. Compared to college student
non-athletes, significantly more student-
athletes reported back pain, broken bone or
sprain, repetitive stress injury and fracture,
sprain, strain, or cut. Compared to college
student non-athletes, significantly more
student-athletes reported injury. Despite
national policies and considerable university
fiscal resources committed to improving safety
and reducing injury in college athletes,
significantly more athletes than non-athletes
reported injuries. Further research is needed
to determine short term effects beyond “return
to play”, e.g. academic impediments related to
injury, and long term effects on health, quality
of life and career productivity.

Teddy Bear Wellness

Student Presenter: Jennifer Grogg, Ashley
Giesige, Rebecca Shubach, Tiffany Stump

Faculty Mentor: Dr. Ann M. Stalter

College of Nursing and Health

Teddy Bear Wellness is a nursing student
designed and implemented program for
children ages 5-7years. The program is offered
as a summer camp in collaboration with the
Office of Pre-College. Children are socialized
into the career of nursing in an action packed,
fun-filled week of structured activity. Teaching
and learning theories guide learning. Concepts
of altruism, infection control, safety, and
excellence are reinforced with Care Coins, Glo-
germs, Emergency Day, Graduation and of

course, Teddy Bears! Wright  State
Interdisciplinary  teams include  Campus
Security, Campus Recreation, Wheel Chair

Basketball Team, and Anatomy lab. Community
Partners include Children’s Medical Center and
Fairborn Fire Department. Area school systems
support scholarships for disadvantaged youth.



The poster presents a photogallery of the
children having fun with Teddy Bears while
learning the art and science of nursing.

Parent Perceptions of the Rural School’s Role
in Addressing Childhood Obesity

Student Presenter: Jessica Steinke, Rosanta
Barker

Faculty Mentor: Dr. Ann M. Stalter

College of Nursing and Health

Background: Child obesity in United States is
epidemic (Institute of Medicine, 2009). Among
children ages 6-11 years obesity prevalence has
increased 17.5% in 30 years. Underprivileged,
minority children are at most risk (2:5) (Lugwig,
2007). Rural children have comparable trends
(Schetzina, et al., 2009). Consequences of child
obesity are expressed in chronic adult diseases
(Nihizer, 2007). Economic burden of chronic
disease exceeds $120,000 billion (Sharma,
2006). Parents shoulder responsibility their
child’s health by providing access to routine
screenings, availability of nutritious foods,
limiting video/screen viewing time, and
encouraging active lifestyles (Ludwig, 2007).
Schools and teachers also have a stake in child
health. There is ambiguity in whether parents
favor school assistance in routine screening for
child obesity (Murphy & Polivka, 2007). That is,
some parents view Body Mass Index (BMI)
screening as protective and some view it as a
barrier. Rural school nurses experience barriers
to BMI screening and need to understand
parental perceptions for using BMI as a
prevention measure (Stalter, 2010). Exploring
parents’ perceptions from rural schools may
increase understanding how geography is a
barrier to BMI screening. Purpose: To gain
understanding of parental perceptions of rural
school’s role in obesity prevention. Specific
Aims: 1). Identify parental perceptions
regarding causes of obesity and use of BMI
screening in a rural school; 2). Identify parental
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preferences receipt of BMI information in a

rural school; and, 3). Identify parental
perceptions of the rural school’s role in
prevention of childhood obesity. Methods:

Descriptive and will use survey research design.
Instrument:  “Parental Perceptions of Body
Mass Index and Obesity in School-Age Children”
guestionnaire will be used (Murphy & Polivka,
2007) Internal reliability and content validity
have been established (Cronbach’s alpha,
r=.80). Sample. Convenience sample,
comprised of parents with children in a
northwestern rural Ohio elementary school.
Procedures: pending WSU-RSP/IRB approval.

Computer Science and Engineering

A qualitative Examination of Topical Tweet
and Retweet Practices

Student Presenter: Hemant Purohit

Faculty Mentor: Dr. Amit P. Sheth

Department: Computer Science & Engineering

Twitter’s popularity in harnessing real-time
traffic,c,  enabling large-scale information
diffusion and creating tangible effects on
participating economies and societies is well
known today. Just minutes after President
Obama’s address to Congress on healthcare,
Twitter showed an avalanche of tweets about
the outburst from Joe Wilson — and not
inconsequentially, financial support began
pouring into the campaign funds of both Joe
Wilson and his opponent. Twitter’s influence
was also apparent following the terrorists
attack in Mumbai, Haiti earthquake and in the
civil reaction to the Iranian elections. Although
it has been argued that, as with link-based
blogging, re-tweeting (forwarding of a tweet)
holds immense potential for viral marketing
and content sharing, the mechanics of this
practice is not well understood. We
hypothesize that in addition to the social
significance or timeliness of a tweet, there this



is also a strong three-dimensional dynamic at
play — the people involved (passionate
advocate or an objective observer), the content
being tweeted (fact-sharing or emotionally
charged) and the connections between the
people, all play a role in how a tweet spreads.
Understanding these micro-level variables and
their interactions will shed light on macro-level
consequences e.g., political decisions or
consumer behaviors. Our work contributes to
the study of such retweet behavior on Twitter
surrounding real-world events. We analyze
over a million tweets pertaining to three
events, present general tweet properties in
such topical datasets and qualitatively analyze
the properties of the retweet behavior
surrounding the most tweeted/viral content
pieces. Findings include a clear relationship
between sparse/dense retweet patterns and
the content and type of a tweet itself;
suggesting the need to study content
properties in link-based diffusion models.

Co-Author(s)/Collaborator(s):Meenakshi

Nagarajan

TRUST in social and sensor networks

Student Presenter: Pranod Anantharam, Cory
Henson

Faculty Mentor: Dr. Amit P. Sheth

Department: Computer Science & Engineering

Trust is becoming increasingly important in
diverse areas such as search, e-commerce,
social media, semantic sensor networks, etc. In
social networks, it is important to determine
whom to trust and on what topic, before
making a decision. In sensor networks, the
trend is towards using large numbers of cheap
low quality sensors rather than a few expensive
high-fidelity sensors, and relying on the
middleware for aggregating, mediating, and
determining trusted sensors and trustworthy
sensor data. Thus, both humans and machines
use some form of trust to make informed and
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reliable decisions, or resolve conflicts, before
acting. As agents providing critical content and
services continue to become distributed and
remote from the agents that consume them,
and as miscreants attempt to corrupt, subvert
or attack existing infrastructure, the issue of
trust aggregation, propagation, inference, and
update will continue to remain significant.
Unfortunately, there is neither a universal
notion of trust that is applicable to all domains,
nor an explicit description of how one arrives at
trust information in many situations, much less
its automation. In this presentation, we review
past work and explore future research issues
relevant to trust in social/sensor netw