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Reducing Complications of Peripheral Venous Catheters
Through Improved Insertion Angle Training
Gautam Adavi, Joyce Chen, Michaela Cooley, Sydney Kaplan, Marion Schuman; Department of Biomedical
Engineering
The use of peripheral venous catheters is very common in hospital patients where about one in three patients
have the catheter inserted at any time [1]. Inflammation and infection are a cause for concern in these catheters and
because so many people use them, there is a high demand for their optimization. It has been estimated that over
250,000 catheter related bloodstream infections occur every year. [2] In order to decrease complications, our group
focused on reducing hemorrhage, infiltration, and infection by improving the procedure of IV insertion through the
optimization of penetrative angle and guidance of the IV into the insertion site. Infiltration could be prevented by
improving insertion of the IV so that the needle does not puncture through the vein. An IV insertion guide can be
created to ensure that new nurses and those in training are able to measure the angle of the needle while starting a
peripheral IV. The guide will be able to be strapped to the patient’s arm or hand and have a guide window which will
be aligned with the vein. A free moving arm will rest upon the casing of the IV allowing the user to see the angle on
an attached protractor. This permits the user to ensure that the angle of insertion is appropriate according to standard
guidelines as well as identify the angle as the IV is lowered towards the skin.
[1] L. McCallum, “Case of Peripheral Venous Cannula Sites,” Nursing Times, vol.108, no. 34, pp. 12-15, Aug. 2012.
[2] H. Shah, W. Bosch, K. M. Thompson, and W.C. Hellinger, “Intravascular Catheter-Related Bloodstream
Infection,” Neurohospitalist, vol. 3, no. 3, pp. 144-151, July 2013.
Project Mentor: Dr. Colin Drummond, Department of Biomedical Engineering
Graduate Student Mentor: Dhruv Seshadri, Department of Biomedical Engineering
♦♦♦

Optimization of expression and purification of Neutrophil inhibitory factor for X-ray
Crystallographic Structure Determination
Danielle App, Department of Nutrition; Dr. David Lodowski, Center for Proteomics and Bioinformatics,
Department of Nutrition
Neutrophil inhibitory factor (NIF) is a protein secreted by the canine hookworm to assist it in evading the
host’s immune system. It does so by blocking binding sites on leukocytes, preventing them from binding to adhesion
molecules on endothelial cells and inhibiting subsequent inflammation. We hypothesize that the therapeutic use of NIF
to hinder this inflammatory response can prevent or inhibit the development of diabetic retinopathy, which progresses
through this mechanism in the retinal endothelium. In order to use NIF therapeutically, its structure must be
determined, which would allow for an understanding of the interaction between NIF and its binding site. Subsequently
this will assist in designing, a short peptide analog of NIF, which may be more advantageous for administration than
full-length NIF. This project focuses on optimizing the expression and purification process of NIF, using Pichia
pastoris yeast for its expression. Constructs were processed with site-specific proteases and glycosylases to ensure
homogenous protein production. After purification, crystallization screens were used to screen for crystallizations for
each construct to attempt to grow crystals for x-ray crystallographic structure determination. The optimized protocol
consistently produces and experiments continue to optimize initial crystallization conditions using these modified NIF
constructs.
Project Mentor: Dr. David Lodowski, Center for Proteomics and Bioinformatics
♦♦♦

1
Intersections: Undergraduate Poster Session

Device for Rapidly Cooling IV Fluids Abstract
Heidi Schmidt (BME), Susan Mostofizadeh (BME), Diana Suciu (BME), Philip Aquila (BME), Stephen Wang
(BME)
First responders to trauma incidents must be able to quickly stabilize a patient’s temperature. In recent
studies, induced therapeutic hypothermia has been found to mitigate the neurological degradation that follows tissue
hypoxia. Currently-prescribed therapeutic, hypothermia treatments rely on utilizing a chilled fluid (3-5 ºC)
transferred via intravenous injection to accomplish the task. The target body temperature is 32-35 ºC, even minor
cooling can be beneficial to tissue resilience.
The purpose of this project is to design and implement a new method for rapidly cooling IV fluid bags in an
ambulance. The current method is to run ice-cold saline through an intravenous catheter to cool the patient, which
has seen promising results. EMS and First responders are at a disadvantage when it comes to applying this treatment.
Working with the limited resources of an ambulance they do not have constant access to refrigeration that hospital
trauma units do. In an ambulance this usually means placing the IV bags in buckets of ice until they arrive to the
scene. This is not ideal, as not only could the ice bucket lead to a mess in the ambulance, but the bucket is not
temperature controlled, the EMTS need to stop for ice on their way to a scene, and eventually the IV needs to be
removed from the cold environment to be administered to the patient. Our device is designed to maintain temperature
of IV fluid while maintaining a clean environment for EMS workers in the ambulance.
Faculty Mentor: Matthew Williams BME Department
♦♦♦
A Balance Board for Stability Testing After Lower Body Injury
Kiley Armstrong, Department of Biomedical Engineering; Sean Cadden, Department of Biomedical Engineering;
Liam Hoye, Department of Biomedical Engineering; Emily Ludwig, Department of Biomedical Engineering;
Justin Lonis, Weatherhead School of Management; and Colin Drummond, Department of Biomedical Engineering
The “Advanced Balance Board” is a device that integrates a wooden balance board with accelerometers to
help trained medical professionals to quantitatively assess the balance and stability of a patient recently injured or
undergoing physical rehabilitation. The apparatus collects data from the accelerometers through a processor on which
statistical analyses can be run. In order to collect data, the person of interest balances on top of the platform where a
tilt degree sensor measures the movement of the board through the acceleration, speed, and times touching the ground.
The overall goal is to build a device that can define a quantitative value “x” of a person’s balance and stability
throughout physical therapy rehabilitation or athletic training applications for lower body extremities, such as ankle
and knee injuries. Other future applications include diagnosing concussion injuries through baseline testing and
research simulation.
Project Mentors: Justin Lonis, Weatherhead School of Management
Faculty Sponsor: Dr. Colin Drummond, Department of Biomedical Engineering
♦♦♦
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Developing a Magnetorheological Fluid Damper for Improved Prosthetic Finger Dynamics
Anne Backlund, Department of Biomedical Engineering; McKenzie Hartman, Department of Biomedical
Engineering; Emma Hawley, Department of Biomedical Engineering; Nick Smith, Department of Biomedical
Engineering
Prosthetics are used to help restore normal function to its patients. However, prosthetics, specifically
prosthetic fingers, are not able to control grip strength or vary grip styles like human fingers can. The goal of this
project is to develop a magnetorheological (MR) damper that will allow real-time control of prosthetic finger
dynamics, and therefore restore human-like function. MR fluid consists of a base fluid immersed in ferromagnetic
micron-sized particles. With the application of a magnetic field, the particles are drawn together, creating strong
electromagnetic chains. These chains increase the viscosity and therefore decrease the motion allowed through shear
between the chains and inner housing. As the finger rotates into flexion or extension, the result is a varied shear force
within the finger. Unlike other motors or pulsed clutches used in prosthetics, control by use of MR fluid provides more
natural movements and better conformation in holding objects. This method has been developed for use in prosthetic
knees, but no examples have been shown for use in upper extremity applications due to size and weight restrictions.
Project Mentor: Professor Matthew Williams, Department of Biomedical Engineering
♦♦♦

Regulation of bacterial membrane vesicle biogenesis
Marian Barton, Department of Biology; Dr. Pamela Wearsch, Department of Pathology
Bacteria secrete membrane vesicles that are thought to promote adaptation to environmental stress and
survival and may be an essential for bacterial virulence. The goal of the project is to identify the molecular machinery
that regulates membrane vesicle secretion and develop experimental systems that will allow us to examine their
biological functions during infection. Our hypothesis is that bacterial dynamin-like proteins (DLPs) contribute to
membrane budding and vesiculation. We are focusing on Mycobacterium tuberculosis (Mtb), which has two DLPs
in the genome called iniA and iniC (ini = isoniazid inducible). To test our hypothesis we obtained a deletion mutant
of the Mycobacterium bovis BCG vaccine strain which does not express the DLP iniA and will compare the
production of membrane vesicles for WT BCG vs.
∆iniA BCG. If predicted phenotype is observed, we will determine the effect of iniA expression on protein secretion,
membrane dynamics, and Mtb survival during macrophage infection. We have found the growth rate of WT BCG
and ΔiniA BCG are about the same and so vesicle production can be compared.
Preliminary experiments done to determine if the loss of iniA expression affects MV biogenesis by comparing the
secretion of WT vs. ΔiniA BCG showed that the membrane vesicle production by the ΔiniA BCG was reduced by
40-60%. Our findings have been consistent with our hypothesis showing DLPs contribute to the membrane budding
and vesiculation. Future experiments aim to determine the effect of iniA expression on protein secretion, membrane
dynamics, and Mtb survival during macrophage infection.
Project Mentor: Dr. Pamela Wearsch, Department of Pathology
♦♦♦
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Design of an EMG-Controlled Wheelchair for Paraplegic Patients
Arjun Gopinath1,2, David Mirando1,2, Anisha Basu1, Caitlin Petersen1, Ethan Tu1, Colin Drummond1,

PhD, MBA
Departments of Biomedical Engineering1 and Electrical Engineering2
Case Western Reserve University, Cleveland OH
The objective of this project is to develop a powered wheelchair controller based on EMG for users with highlevel spinal cord injury. EMG is measured using sensors when the user is indicating a certain direction and the force
information will be used to determine the speed of wheelchair, based on the magnitude of the EMG signal. By
classifying pre-defined motions such as rest, forward motion, backward motion, left movement, and right movement
to drive the wheelchair, the device will be able to translate surface EMG potentials into mechanical motion of the
wheelchair. These EMG signals would be obtained from certain facial muscle contractions.
The device would need to filter noise from the EMG signals within the signal processing algorithms to prevent
uncontrolled movement of the wheelchair. The algorithm used to translate EMG signals to commands involved a
combination of best practices gathered from previous research, which include using a double threshold method to
analyze the signals and adding redundancies in the input combinations to ensure that the patient remains in control of
the wheelchair despite any malfunctions that may arise. The developed algorithm will be optimized to ensure
robustness and efficiency. In conjunction with the designed hardware, the algorithm will ensure that the wheelchair
will be in complete control of the patient.
Project and Faculty Mentor: Professor Colin Drummond, Department of Biomedical Engineering
♦♦♦

Color-changing IV patch for IV infection prevention
Prasham Shah, Lauren Beck, Shruthi Raghuraman, Tricia Oyster, Albert Chen, Biomedical
Engineering Majors
The objective of this project is to create a color-changing antiseptic patch that prevents infection at catheter
IV sites. One source of infection in intravenous injection sites is disease causing bacteria present on the skin near the
injection site. In this design chlorhexidine and a pH sensitive molecule, phenolphthalein is incorporated into the
patch's polysiloxane backing, covering the area around the injection site. This design allows continuous antiseptic
release over a period of 72 hours, therefore preventing microbial activity. Phenolphthalein changes from colorless to
bright pink when the pH increases to 8.3, indicating the presence of infection causing bacteria. This will alert healthcare workers or patient that the injection site is infected. Further analysis will include measuring the release of
chlorhexidine in periodic intervals over 72 hours in PBS (pH 7.4) to determine if adequate amounts of antiseptic are
released over the entire course of the patch’s use. Future work will also include measuring phenolphthalein’s color
response to increased basicity.
Project mentors: Dr. Colin Drummond, Department of Biomedical Engineering, Dr. Matthew Williams,
Department of Biomedical Engineering, Dr. Horst Von Recum, Department of Biomedical Engineering.
♦♦♦
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Pressure Ulcer Prevention Cushion
Katherine Berry, Biomedical Engineering; Jessica Qian, Biomedical Engineering and Mechanical Engineering;
Meng Cao, Biomedical Engineering; Rutanshu Shah, Biomedical Engineering; Xilai Liu, Biomedical
Engineering; Dr. Kath Bogie
Pressure Ulcers are injuries to the skin and surrounding tissue caused by prolonged pressure on a particular area
of skin for an extended period of time. Around 3 million people in the U.S. are affected by pressure ulcers. They are
common for people in wheelchairs and often form around bony parts of the body like the tailbone. Due to the
extremely high cost of treating pressure ulcers, it is imperative that prevention methods are explored. To solve this
problem, we propose a ball and foam system. There are four major components in this system: cover, foam, balls and
straps. The outermost layer is the waterproof cover which helps to prevent potential wetting of cushion and the straps
is used to stabilize the cushion on the wheelchair. There are 20 cylindrical shaped stress balls that are placed within a
polyurethane cushion and can be rearranged to fit the patient. We currently have balls with three standards based on
the different volumes we excavate from the middle. Then finally the foam is used to support the balls and keep them
in correct orientation. To test our cushion we will be measuring the displacement of the different balls. Using this
knowledge, we will place the balls throughout the cushion in positions that result in maximum pressure relief. We
will use pressure mapping technology to better understand where the balls should be placed.
Project Mentor: Professor Colin Drummond, Department of Biomedical Engineering
♦♦♦

Pupil Expansion Device for Intraocular Surgery
Cory Birenbaum, Department of Biomedical Engineering, Department of Electrical Engineering; Jacob Boitnott,
Department of Biomedical Engineering; Morgan Lorkowski, Department of Biomedical Engineering; and Abigail
Painter, Department of Biomedical Engineering
While many advances have been made to improve intraocular procedures, performing surgery on patients
with small pupils remains a challenge. To overcome this issue, pupil expansion devices are used to manually force
the pupil to expand beyond its natural limit and to hold the iris in this expanded position for the duration of the
surgery. Currently existing models have fixed radius sizes, which limits the application of the device, as well as issues
where they are difficult to install and have poor hospital recovery times. This design is intended to be easier to use
by surgeons and to minimize damage to the iris that occurs during expansion. Our adjustable expansion ring is made
of a flexible, biocompatible polymer that would be able to withstand substantial force without tearing. The size of the
device can be easily adjusted using tabs within a hollow portion of the ring.
Project Mentor: Dr. Colin Drummond, Department of Biomedical Engineering
♦♦♦
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Digital Torque Measurement System for Dental Torque Wrench
Morgan Bolgera, Sahitya Haria, Joseph McNultya, Ryan Millera, Arielle Soffera
aDepartment of Biomedical Engineering, Case Western Reserve University, Cleveland, Ohio;
Dental implant surgery can be an invasive procedure with an arduous healing process. This type of surgery
is used to replace missing teeth in patients with a crown or bridge, or to implant permanent dentures. Dental screws
are used in this type of procedure in order to mimic the root of the tooth within the jaw bone. An abutment and the
dental implant needed will then be placed on top of the screw after the screw-bone interface is considered stable and
osseointegration has taken place. The process of placing these screws is complex and can heavily affect patient healing
time, altering the patient’s use of their mouth for up to six months. A dental torque wrench is used to place dental
screws in the jaw after an initial hole is drilled in order to precisely exert the correct amount of torque on the screw
based on the torque standards provided by the screw manufacturer. Exerting torque above this recommended optimal
torque value can result in screw fracture, while exerting torque below it can result in screw loosening in the jaw. Both
scenarios compromise implant stability and can therefore prolong the healing process. The device we have designed
aims to provide real-time digital readout of the torque over time as the clinician applies torque to the screw using a
dental torque wrench. This information can be used to prevent over and under-torqueing of the dental screw during
surgery, which should theoretically improve implant stability and allow the clinician to better predict the healing time.
Project Mentor: Dr. Matthew Williams, Dr. Colin Drummond, Department of Biomedical Engineering
♦♦♦

Passively Assisted Exoskeleton for Stroke Victims with Upper Extremity Limitations
Abhishektha Boppana, Department of Biomedical Engineering; Slater Jameson, Department of Biomedical
Engineering; Juliana Gregor, Department of Biomedical Engineering; Michael Jacobson, Department of
Biomedical Engineering; Mercedes Onyemenam, Department of Biomedical Engineering; Dr. Matthew Williams,
Department of Biomedical Engineering; Dr. Colin Drummond, Department of Biomedical Engineering
Survivors of stroke are commonly subject to hemiplegic shoulder pain, which results in severely limited upper
extremity functionality. As a result, survivors are unable to complete many of their daily tasks. Physical therapy, a
costly and time-intensive process, was traditionally used to impart partial functional recovery to these patients. While
effective in the long term, a more immediate solution is needed to assist patients in daily activities. The current
marketspace consists of both actively assisted and passively assisted devices. However, actively assisted devices have
been shown to be slow to respond and inconvenient to interface with the user. Promise has been shown in passively
assisted devices, using elastic bands to negate arm weight. Negating the arm weight greatly assists users by allowing
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for less force to be applied for arm locomotion. We have proposed a novel passively assisted device, which uses a
system of gas springs to counterbalance the arm weight. The use of multiple gas springs will allow for two degrees of
freedom for shoulder articulation. The device is built into a daily wear shirt, providing for easy interaction, donning,
and doffing for the user. A system of belts is integrated into the device, allowing for the optimal placement of
components leading to better user comfortability. The device is also easily customizable for individual users,
providing assistance for a wide variety of needs for various patient cases. Currently, we are in the process of finalizing
the design, and performing verification and validation tests.
Faculty Sponsor: Dr. Colin Drummond, Department of Biomedical Engineering
Project Mentor: Dr. Matthew Williams, Department of Biomedical Engineering
♦♦♦
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Drivers of Widespread Vaccine Coverage in Central, East and West Africa
Baleigh Breaux, Department of Anthropology
Achieving widespread vaccine coverage in Central, East and West Africa is an important goal of public
health. Vaccine immunization has been used as a public health intervention since the 1970s, and is still relevant today
as it is in line with the Sustainable Development Goals of 2015. Improving immunization rates reduces child morbidity
and mortality. Because of the global importance of vaccine coverage, it is imperative that public health initiatives
seek to identify drivers of immunization so that coverage rates can be improved in the future. Coverage rates in
Central, East and West Africa are on average around 80-90%. The ultimate goal is to immunize children fully;
however, because of the many competing obstacles to vaccination, most children are only partially immunized, or not
at all. Through a review of the literature, current drivers of vaccine coverage are outlined and discussed, shedding
light on reasons why universal coverage has not been achieved in some areas. Overall, reasons for under-vaccination
have to do with immunization systems, communication and information, family characteristics, and parental attitudes
and knowledge. Drivers are not distinct entities, and often most health care systems are up against many of them.
After identifying these gaps in coverage, an anthropological perspective is offered and implications for the future are
discussed.
Project Mentor: Dr. Janet McGrath, Department of Anthropology
♦♦♦
Functional Studies of Long Non-Coding RNA During Spermatogenesis
Christine Breindel, Department of Nutrition; Lauren Wichman, Department of Chemistry; John McCarrey,
University of Texas San Antonio; Craig Hodges, Department of Genetics; Sai Somasundaram, Department of
Biomedical Engineering; Dr. Ahmad Khalil, Department of Genetics
Epigenetic regulation is crucial for the development and production of mature sperm through the process of
spermatogenesis. Long non-coding RNAs (lncRNAs) are novel non-coding genes that could potentially regulate
epigenetic mechanisms and gene expression during spermatogenesis. By separating cells of different phases of
spermatogenesis and using RNA-sequencing, we determined that lncRNAs are differentially expressed during different
time points of spermatogenesis, suggesting a regulatory role during sperm development. Additionally, at phase of
meiosis I of spermatogenesis, genes expression is highly dynamic and potentially regulated by lncRNAs. . Therefore,
we generated a mouse knockout of a top candidate lncRNA to assess the phenotype and, specifically, its effect on
fertility. We are currently evaluating the phenotype of these knockout mice and the impact on fertility, sub- fertility,
or birth defects of the offspring.
Project Mentor: Dr. Ahmad Khalil, Department of Genetics
Faculty Sponsor: Dr. Colleen Croniger, Department of Nutrition
♦♦♦
An Algorithmic Approach to Heterogeneity Theory
Joseph Broderick, Department of Mathematics and Physics
The three-dimensional folded structure of a protein plays a huge role in microbiology, determining its ability to
function as an enzyme and catalyze biological reactions. The traditional paradigm of protein biology assumes that a
protein’s functional conformation is essentially unique, with only short-lived structural fluctuations around the native
state. However recent single-molecule experiments using AFM to unfold proteins have revealed the possibility of
structural heterogeneity: long-lived alternative native conformations of a protein that are all biologically active. In
this project we developed an algorithm to analyze AFM unfolding data in order to determine the number and
properties of the heterogeneous protein states. Our theory is validated on numerical simulations of AFM force ramp
experiments, and then applied to real experimental data.
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Project Mentor: Assistant Professor Michael Hinczewski, Department of Physics
♦♦♦
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Medical Home for Children in Foster Care: Comparing Need in Cuyahoga County to Current Research
Caroline A. Canale, Department of Psychological Sciences; Marsheena Murray, MetroHealth Medical Center
MetroHealth Medical Center serves as the medical home for children in the Cuyahoga County foster care system.
The medical home model is integral to the ongoing well-being of children in foster care and provides physical and
mental health care to many who would otherwise receive fragmented care. The two most common types of foster care
placements are traditional foster parent and kinship care homes (Coleman & Wu, 2015). Traditional foster homes
imply that caretakers are not related to the child, complete stringent training, and receive compensation while kinship
care implies a relative caretaker without training requirements or compensation. Current research shows that children
in kinship care receive less mental health care but have fewer placement disruptions than children in foster parent
placements (Leslie et al., 2000; Waid et al., 2016). There are many theoretical benefits and disadvantages in both types
of placements, and each come with unique challenges (Cuddeback, 2004). This study will examine mental health
diagnoses, placement disruptions, and number of psychiatric hospitalizations for children in foster parent and kinship
care homes. We hypothesize that findings in Cuyahoga County will confirm national data and map onto similar
problems that current research has identified. It is important to look at county specific data to guarantee the population
is being served effectively. Care coordinators and medication providers can use this information to identify high-risk
children to ensure all receive the care they need. This data will also suggest predictors of services needed based on
placement type.
Project Mentor: Marsheena Murray, PhD, MetroHealth Medical Center, Department of Psychiatry
Faculty Sponsor: Amy Przeworski, PhD, Case Western Reserve University, Department of Psychological Sciences
♦♦♦

Does In-session Emotional Processing Predict Belief Change In Prolonged Exposure for Posttraumatic Stress
Disorder?
Caroline A. Canale, Department of Psychological Sciences, Andrew A. Cooper, Department of Psychological
Sciences; and Norah C. Feeny, Department of Psychological Sciences
Trauma-related negative beliefs are associated with development and severity of PTSD. Belief change has
been implicated as a key mechanism of recovery from PTSD. Emotional processing, or meaning making, a key
component of prolonged exposure (PE), is thought to promote belief change by correcting erroneous associations
about the self, world, and others. However, the connection between in-session emotional processing of the trauma
and between-session belief change is not well understood. We hypothesized that in-session emotional processing
following patients’ first imaginal exposure (IE, session 3) would predict between-session change in trauma-related
beliefs (S3-S4). Patients with chronic PTSD received PE as part of a randomized clinical trial; we focus on patients
who completed at least 4 sessions (n = 98). Negative beliefs were measured using the Posttraumatic Cognitions
Inventory (PTCI) before each session. We used the observer-rated CHANGE coding system to rate in-session content
during processing after IE in S3, particularly expression of cognitive/emotional processing (CEP; recognizing
overly-critical views). PTCI ratings at S3 and S4 were highly correlated (r = .87). CEP score predicted change in
PTCI score (β = -.11, p = .04), such that higher in-session processing predicted greater between-session reduction of
negative beliefs. Patients who demonstrated more emotional processing after their first IE reported greater reduction
in negative beliefs. Our results suggests a potential connection between in-session processes and overall symptom
improvement. Patients’ emotional processing following initial imaginal exposure may help clinicians identify those
who need more in-session support to promote change in trauma-related beliefs.
Project Mentor: Professor Norah C. Feeny, Department of Psychological Sciences
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Portable Neonatal Hypothermia Therapy Device
Connor Mulcahy, Department of Biomedical Engineering and Department of Mechanical Engineering; Sarah
Carbone, Department of Biomedical Engineering; Dennis Chan, Department of Biomedical Engineering; Megan
Sheehan, Department of Biomedical Engineering; Saigopal Somasundaram, Department of Biomedical
Engineering; Abigail Casalnova, Frances Payne Bolton School of Nursing; Olivia Hamm, Frances Payne Bolton
School of Nursing; Holly Pantalone, Frances Payne Bolton School of Nursing; Elizabeth Doolittle, Department of
Biomedical Engineering
Birth asphyxia, i.e. a lack of oxygen to a newborn infant lasting long enough to cause long-term harm, is a
significant global problem and causes nearly one million newborn deaths worldwide; moreover, it has been directly
related to neonatal hypoxic-ischemic encephalopathy, or brain damage. This condition can result from multiple
problems during child delivery. The incidence of birth asphyxia in newborns requiring hypothermia treatment is
estimated to be 4 in 1000 live births, and is nearly 10 times higher in developing countries due to the prevalence of
at-home births, lack of hospital access, and other factors. Current devices that treat this are expensive and not portable
due to size, weight, and resource requirements. This device development is concerned with creating an affordable and
portable hypothermia therapy device. We are using the peltier effect as a means for controlled cooling and heating of
the neonate over the course of the 6-72+ hours of treatment. We have investigated that the peltier effect can generate
the desired heat flux for this treatment despite the known inefficiencies of peltiers.
Testing is underway to determine the accuracy of the current configuration over the course of the treatment.
Project Mentor: Professor Colin Drummond, Department of Biomedical Engineering
♦♦♦

Cardiac Ablation Safety Device-Developing an Esophageal Monitoring Catheter (ECM)
Aditi Shirke, Department of Biomedical Engineering; Brittany McWilliams, Department of Biomedical
Engineering; Sarah Carbone, Department of Biomedical Engineering, Edward Niedoba, Department of
Biomedical Engineering
Cardiac ablation therapy is performed to correct various forms of atrial fibrillation (AF) which involves
heating or freezing malfunctioning cardiac tissue. Although ablation is generally safe, it can result in esophageal
damage caused by undesired heating/freezing of esophageal tissue during the procedure. Around 4-60% of patients
suffer from esophageal ulcers subsequent to ablation therapy and in rare cases (0.1% - 0.25%) an atrial-esophageal
fistula (AEF) can form. Currently, a single thermistor probe has been identified as a solution to reduce the ablation
related injuries, but there are issues with proper alignment of these probes. Additionally, they can increase the
incidence of injury due to the concentrated energy accumulated by the metal thermistor. It is proposed that cardiac
ablation safety can be improved by developing a device for sensing the pressure and temperature changes at multiple
points within the esophagus during cardiac ablation procedures. This Esophageal Monitoring Catheter (EMC) consists
of a catheter encircled with an array of pressure and temperature sensors which can remain in esophagus for the
duration of an ablation procedure. The pressure sensor array allows for accurate identification of the probe’s position
in the esophagus without the need for fluoroscopy or other radioactive imaging, while the combination of sensors for
pressure and temperature monitoring will provide real-time feedback to the cardiology team about the force exerted
by the ablation catheter from the left side of the heart onto the esophagus and the magnitude and rate of esophageal
tissue temperature change.
Project Mentor: James Reynolds, PhD, University Hospitals
Faculty Representative: Professor Colin Drummond, Department of Biomedical Engineering
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The Wagner Fitness System for Patients with Physical Disabilities
Robert Carrier, Biomedical Engineering; Benjamin Mroz, Biomedical Engineering; Matthew Elmo, Biomedical
Engineering; Oguz Turan, Biomedical Engineering; and Chun Wong, Biomedical Engineering
Living with a physical disability should not limit your ability to gain muscle or prevent atrophy. Lacking the
ability to stabilize themselves while using exercise machines, the physically disabled are unable to effectively make
use of all exercise equipment. Additionally, wheelchairs do not provide the stability to allow the users to feel
comfortable and confident when lifting large amount of weight. Our team has focused on providing a comfortable and
secure method to allow patients with physical disabilities to utilize workout machines to the best of their abilities. By
providing a structural seat that attaches to any and all current workout machines, our device provides flexibility and
independence for the patient. Once the seat is secured to the exercise machine the user straps in their legs and lower
chest. A recliner mechanism with a ball bearing hinge provides a strong and controlled method for adjusting the seat
angle. This device provides not only stability when using any exercise equipment, but also confidence and
independence in the weight room.
Project Contributors: Greg Wagner, Sponsor; Professor Matthew Williams, Biomedical Engineering; and Breanne
Christie, Biomedical Engineering
♦♦♦

A Role for ApoA2 in Cognition “Jessica”
Mei Chan, Department of Biology
INTRODUCTION: Apolipoprotein A2 (ApoA2) is a protein involved in lipid metabolism increasingly demonstrated
to have an important role in cognition. Recent studies have shown a correlation of compromised levels of ApoA2 and
the pathological progression of neurodegeneration such as Alzheimer’s Disease (AD). To understand the value of
ApoA2 in cognition, our research aims to characterize a knockout model. We hypothesize that ApoA2 plays an integral
role in cognition and its absence will result in a phenotype of decreased cognitive performance and neural structural
changes.
METHODS: To test this hypothesis, we aim to characterize both the behavioral and anatomical phenotypes of ApoA2
in control and ApoA2 genetic knockout mice. Using the Morris Water Maze behavioral task, we evaluated
performance differences in spatial reasoning and memory. Following this, we used tissue analysis method,
immunohistochemistry, to visualize ApoA2 protein expression in the brain.
RESULTS: Morris Water Maze testing found differences in performance between control and knockout mice,
measured by escape latency and rate of escape success. Results found higher average performance of knockout mice
over control mice for both escape latency and escape success, but demonstrated a more consistent increase of
performance over time in control mice over knockout mice. Immunohistochemistry results showed ApoA2 expression
patterns in the control mouse brain.
CONCLUSION: Our findings are foundational to further investigation of a role for ApoA2 in cognition. The observed
differences in behavior show promise of a correlation between the protein and neural function and contributes to the
characterization of the protein in the brain.
Project Mentor: Dr. Michael Decker, FPB School of Nursing
♦♦♦
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Increased Risks of Anger in Posttraumatic Stress and Major Depressive Disorder
Angela Chappell, Department of Psychology; Dr. Norah Feeny, Department of Psychology; Dr. Andrew Cooper,
Department of Psychology; Mark Burton, Department of Psychology
Background: Anger and irritability are common among those with posttraumatic stress disorder (PTSD) and are part
of the diagnostic profile according to the DSM-5 (APA, 2013). Irritability and anger are also common among those
with major depressive disorder (MDD), which commonly co-occurs with PTSD. Although there is limited research,
some evidence indicates increased anger levels among combat veterans with comorbid PTSD and MDD compared
to those with only PTSD (Gonzalez, Novaco, Reger, & Gahm, 2016). Thus, we hypothesized that individuals with
comorbid PTSD and MDD would exhibit higher levels of anger than those with PTSD alone.
Methods: This study utilized data from 200 individuals with chronic PTSD. 54% (n =107) of the sample had current
comorbid MDD. Patients completed a State-Trait Anger Expression Inventory (Spielberger, 1988) to access how
anger is experienced, expressed, and controlled. We focused on three subscales related to anger expression: outward
physical or vocal expressions of anger (Anger-Out), the inability/ability to control personal anger (Anger-Control) or
the tendency to suppress angry feelings (Anger-In) as these subscales have distinguish PTSD from other anxiety
disorders (Olatunji, Ciesielski, & Tolin, 2010).
Results: In partial support of our hypothesis, we found some higher anger scores in patients with comorbid PTSD
and MDD as compared to PTSD alone. Specifically, those with comorbid MDD reported higher levels of Anger-In
t(197) = -2.62, p < .01 compared to those with PTSD alone. Anger-Control t(197) 1.44, p = .15 and Anger-Out t(197)
= -1.07, p = .29 were not different between groups.
Conclusions: These findings suggest patients with comorbid PTSD and MDD may suppress their angry feelings more
that those with PTSD alone, but are similarly able to control their anger and its outward expression. Perhaps, those
with comorbid MDD get stuck in cycles of anger rumination (Sukhodolsky, Golub, & Cromwell, 2001) consistent
with the ruminative thinking that is associated with MDD.
Project Mentors: Drs. Norah Feeny and Andrew Cooper, Department of Psychological Sciences
♦♦♦

Investigation of RPTPσ-ISP Interaction and RPTPσ Modulation by ISP on CSPG Migration
Rachel Chen, Department of Biology; Amanda Tran, Department of Neurosciences; and Jerry Silver, Department
of Neurosciences
After spinal cord injury, axonal regeneration and oligodendrocyte process outgrowth and myelination are
inhibited as a consequence of the upregulation of chondroitin sulfate proteoglycans (CSPGs) in the resulting glial
scar. This inhibition is due to the interaction of the proteoglycan receptor with glycosaminoglycan side chains of
CSPG. By using a peptide (ISP) that mimics the intracellular wedge domain of PTPσ, CSPG-mediated inhibition can
be relieved. In this study, we examined if there are critical interaction residues between PTPσ and ISP using wildtype
and mutated protein in order to optimize peptides to more efficiently mimic the effect of ISP on PTPσ. We also
investigated the effects of ISP on CSPG-mediated inhibition using oligodendrocyte precursor cells as the model in
which to test the binding interactions between PTPσ and ISP. The goal is for these cells to cross a lesion and
remyelinate axons.
Project Mentor: Professor Susan Burden-Gulley, Department of Biology
♦♦♦
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Lonis Balance Board to Aid in the Diagnosis of Concussions
Prathyush Chirra, Biomedical Engineer; Christina Franke, Biomedical Engineer; Felicia He,
Biomedical Engineer; Jay Obman, Biomedical Engineer; Robbie Sabatelle, Biomedical Engineer
Concussions are becoming a serious issue in sports, with about one concussion every 2 games in the NFL,
and over 300,000 diagnoses in the U.S. per year. As a result, researchers are looking for a way to accurately diagnose
concussions, especially when the symptoms might be mild. Currently, there are many qualitative tests that have
varying success diagnosing concussions, but these tests can produce inaccurate results due to the subjectivity of the
methods. Qualitative tests are still standard procedure, however, because there is an apparent lack of quantitative data
connected with concussions. We have designed a balance board that improves upon the pre-existing qualitative
balance test, adding quantitative data and decreasing its subjectivity. The size and strength of our board has been
carefully designed to accommodate the build of any athlete that would need to undergo concussion testing. Our initial
prototype is carved from wood for mechanical strength and ease of manufacture. By detecting the angle of the board
relative to the ground and analyzing the rate of change in the angle, the board will determine if the patient has balance
issues in comparison to a baseline. Once enough experimental data has been collected from test subjects, and after
the balance analysis algorithm has been refined, this board has the potential to establish a method of accurately
measuring the existing, distinct connection between balance issues and concussions.
Project Mentor: Dr. Colin Drummond, Department of Biomedical Engineering

♦♦♦
Patient Hand Cleaning Device
Connor Swingle, Department of Biomedical Engineering; Halley Costantino, Department of Biomedical
Engineering; Prithvi Jayachandran, Department of Biomedical Engineering; Brianna Whalen, Department
of Biomedical Engineering
The Patient Hand Cleaning System will be placed at the bedside of each hospital patient to promote patient
hand hygiene while removing the burden of this from the healthcare workers. Before the implementation of this
device, nurses would have to monitor each of their patients to ensure that hand hygiene is being met. Having many
patients, this gives the nurses a tremendous amount of extra work. The automated Patient Hand Cleaning System will
relieve nurses of this extra load by alerting patients to clean their hands before meals.
Upon hearing the alert, patients simply have to move their hands to their bedside and place them in the device.
This movement requires limited physical activity, so most patients will be able to perform this action on their own.
When the device senses the hand(s) in place, it will dispense approximately 5 mL of an alcohol-based sanitizer and
encourage the user to spread the sanitizer over their whole hand(s). The system will be able to hold 40 mL of sanitizer,
so it will need to be replenished every three days. The device will be lightweight and small so as not to be in the way
of patients and healthcare workers. Furthermore, the device will collect data on the user and frequency of use through
the barcodes on hospital bands. Hospitals will have the opportunity to study the collected data and even use the data
to protect themselves from lawsuits.
Project Mentor: Colin Drummond, Department of Biomedical Engineering
♦♦♦
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Terrestrial Habitat Selection of American Toads in Response to Changes in Forest Composition
Erin Conway, Department of Biology; Dr. Mike Benard, Department of Biology
Human activity is introducing more new species to ecosystems worldwide than during any point in
recorded history. These organisms pose a serious threat to biodiversity though diverse mechanisms including
outcompeting native taxon for space, changing the abundances of predators and prey, and altering abiotic
conditions such as soil chemistry. One such invader is the Bush Honeysuckle, a shrub which produces allopathic
chemicals, negatively impacting the growth of plants around them. Allelopathic compounds exist throughout the
plant, including in the leaves. When these leaves fall they decompose, impacting the community on the forest
floor. One taxa occupying the leaf litter on the forest floor that could be affected by these chemicals is
amphibians. However, there are few studies focusing on the effect of these chemicals on amphibians; one study
that does look at this affect found Blue Spotted Salamanders avoid living in areas where Black Cherry tree leaf
litter is present. Black Cherry is a native species that produces allelochemicals much like the invasive
Honeysuckle making it pertinent to this experiment. In this experiment we studied American Toads because they
commonly inhabit the same habitat types as the invasive honeysuckle. We asked if American Toads prefer native
leaf litter over invasive Honeysuckle. This was done using a choice test. By understanding the impact
Honeysuckle has on toad habitat selection we gain some understanding of how the invasive species is effecting
the ecosystem as a whole with regard to native species population distributions. If American toads begin avoiding
areas they normally populate due to the presence of honeysuckle then both the toads’ predators and prey are
going to affected by the absence.
Mentor: Dr. Mike Benard, Department of Biology
♦♦♦

Modifying physical therapy Language for the dancer population
Christina Coppel, Department of Dance and Department of Psychology
Now, more than ever before, researchers in dance medicine and science are not only acknowledging the need
for understanding the psychological component involved in physical therapy, but they are also implementing qualitative
surveys and rehabilitation plans to target the improvement of a dancer’s psychological well-being while improving
their musculoskeletal system following injury. A major contributor to this is the language that physical therapists use
to help a dancer understand and make use of the dance specific modifications made to his or her rehabilitation plan. As
physical therapists, our job is to get our patients to adhere to our recommended rehabilitation plan. Changing the words
that we use to talk about undesirable changes in a dancer’s training can make them seem more attainable and more
enjoyable as well as being beneficial long-term. Such shifts in language will only improve a dancer’s psychological
connections to taboo words such as rest, sleep, nutrition, etc. Surveys have been conducted in the past to confirm that
dancers are hesitant to follow rehabilitation programs if they involve taking time off. However, if a physical therapist
provided an alternative to discontinuing dance training and instead offered activities to keep a dancer technically sound,
he or she may develop more positive attitude towards restful healing. In the same way, a dancer may develop an
increased level of trust for a physical therapist that uses language they can feel good about. This is not to say that
physical therapists should withhold viable treatment to keep a dancer performing, but they must use their words to
communicate the best course of treatment for the individual. I aim to discuss the modifications in language that can be
made to increase trust between dancers and physical therapists and allow for more successful rehabilitation plans among
the dance population.
Faculty Mentor: Karen Potter, Department of Dance
♦♦♦
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Nutrition Education for Older Adults: Eating Well as You Age
Leah Cummings, Department of Nutrition, Dana Goldberg, Department of Nutrition, Abigail Ortenberg,
Department of Nutrition, Elliott Pereira, Department of Nutrition, Alysa Zamora, Department of Nutrition
It is very common for older adults to face many health and nutrition problems. Through the research and analysis of
these common problems, lesson plans were created to educate older adults on how their food choices can influence their
health. A group of Case Western Reserve University students led lectures and interactive activities for older adults at the
Warrensville YMCA in their Active Older Adults program. The lectures were on a variety of topics regarding nutrition and
health, including MyPlate, portion sizes, heart health and diabetes. Because many of the attendees live in a lower-income
neighborhood, their socioeconomic status was taken into consideration when creating the lesson plans, so the information was
tailored and more applicable to their specific situation. The interests of the older adults were gauged during the first few
meetings so the students could make lesson plans that surrounded not only the problems that older adults face but also the
topics the specific group of adults were interested in and desired to learn about. Using pre- and post-tests, the students
identified if the lessons were helpful and if the adults were able to easily recall the information that had just been presented
to them as well as if their overall knowledge of the nutrition topics improved after listening to the student lectures and
participating in the activities. The adults also expressed that they believed these lessons were transferable to their everyday
lives.

Project Mentor: Professor Tamara Randall, Department of Nutrition
♦♦♦

Reconsidering seismological constraints on the available parameter space of macroscopic dark matter
David Cyncynates: mathematics and physics BS, Joshua Chiel, Jagjit Sidhu and Glenn D. Starkman Physics
Department/CERCA/ISO; Case Western Reserve University Cleveland, Ohio 44106-7079, USA
Using lunar seismological data, constraints have been proposed on the available parameter space of
macroscopic dark matter (macros). We show that actual limits are considerably weaker by considering in greater
detail the mechanism through which macro impacts generate detectable seismic waves, which have wavelengths
considerably longer than the diameter of the macro. We show that the portion of the macro parameter space that can
be ruled out by current seismological evidence is considerably smaller than previously reported, and specifically that
candidates with greater than or equal to nuclear density are not excluded by lunar seismology.
Mentor: Glenn D. Starkman Physics
Department/CERCA/ISO Case Western
Reserve University Cleveland, Ohio 441067079, USA
♦♦♦
Hyperphagia in Individuals with Prader-Willi Syndrome: A Comprehensive Review of Treatment Natalie
Dean, Department of Psychological Sciences
Prader-Willi Syndrome [PWS] is a genetic neurodevelopmental disorder resulting from a lack of the paternally
expressed imprinted genes at 15q11-q13. This disease is defined by characteristic cognitive, behavioral, endocrine, and
physical abnormalities. The most striking symptom is hyperphagia, which is defined by excessive eating as a result of the
hypothalamus’ inability to regulate eating behavior as well as hyperactivation of reward pathways in response to food.
Existing interventions focus on managing the effects of hyperphagia, such as obesity, but do not act on the symptom itself.
The purpose of this review is to survey the current treatment for hyperphagia by specifically analyzing growth hormone,
pharmacological drugs, and surgical methods. A cohesive understanding of the field’s present treatment options will be
presented in addition to a discussion regarding the next steps towards more effectively combating hyperphagia in those
suffering from PWS. Directions of future research will also be highlighted.

Project Mentor: Dr. Anastasia Dimitropoulos, Department of Psychological Sciences
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Pulmonary Audio Feature Extraction Helps Diagnosis of Pulmonary Diseases.
James Dempsey, Department of Biomedical Engineering; Shushen Lin, Department of Biomedical Engineering;
Alex Roman, Department of Biomedical Engineering; Donghoon Shin, Department of Biomedical Engineering.
Respiratory Syncytial Virus Infection (RSV) is a disease that causes additional upper and lower respiratory
tract infections, and mostly affects children under the age of 2. Around 20 of 1000 children diagnosed with RSV
require hospitalization, which is around 2 percent of the population. When RSV occurs for an infant it can create the
most trouble for breathing and cause additional issues due to a lack of oxygen for the infant. A digital stethoscope
was selected for the platform over other stethoscopes or diagnostic methods due to the factors surrounding the usage
of the device. Utilization of a digital stethoscope allows the clinical user to record and revisit results from listening
to lung sounds from a patient, and in combination with analysis software, can allow for identification of diseases and
disease states that may be otherwise missed in a clinical setting. This project will showcase a software package that
detects features from the stethoscope recordings. And these extra information can greatly benefit physicians making
clinical decisions.
Project Mentor: Professor Colin Drummond, Department of Biomedical Engineering

♦♦♦

The role of EZH2 in the cranial mesenchyme
Mahima Devarajan, Department of Biology; James Ferguson, Department of Biology; Gregg DiNuoscio,
Department of Biology
Proper craniofacial development involves complex genetic and environmental interactions in cranial neural
crest (CNC) cells to allow for differentiation into multiple tissues of the head and face. In order for these tissues to
properly form, strict regulation of when and where specific developmental genes are expressed is required. One
important form of gene regulation is histone modification by the Polycomb Repressive Complex 2 (PRC2). The
developmental importance of PRC2 is highlighted by the fact that a knockout of one of its components, EZH2,
results in embryonic lethality during gastrulation. However, PRC2’s tissue-specific roles in during development
have not been entirely elucidated. We hypothesized that the repressive function of EZH2 is required for the proper
formation of the skull bone and dermis during early craniofacial development. Using a CreER system, we
conditionally deleted EZH2 in the cranial mesenchyme at multiple time points during craniofacial development.
Upon deletion of EZH2 in pre-migratory cranial mesenchyme, there is reduced ossification, thinned dermis and loss
of facial structures. Surprisingly, deletion of EZH2 just one day later results in no phenotype indicating a strong
temporal sensitivity to EZH2 during craniofacial development. Fully understanding the function of EZH2 at specific
developmental windows will provide insight into the temporal specificity of epigenetic regulation during
craniofacial development.
Project Mentor: Dr. Radhika Atit, Department of Biology
♦♦♦
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The Role of IL-17A on Innate Immune Responses in Oropharyngeal Candidiasis
Natalie Doe, Department of Chemistry; Elaheh Azodi, LSCVAMC; Jinbo Liu, LSCVAMC; Amy G. Hise,
Department of Pathology and LSCVAMC
Oropharyngeal candidiasis (OPC; thrush) is a fungal infection caused by the overgrowth of a type of yeast
called Candida albicans. This is more commonly found in subjects with risk of immunodeficiency such as those with
HIV/AIDS, those under chemotherapy, etc. Host defense against C. albicans involves many arms of the innate
immune system, including Interleukin-17A (IL-17A), a proinflammatory cytokine produced primarily by T helper
cell 17 (Th17) cell, innate lymphoid cells (ILC), γδ-Tcells, and NK cells. IL-17 acts on the IL-17R expressed on
epithelial cells and innate immune cells to induce chemokine and other host responses to mucosal pathogens such as
Candida albicans, promoting the recruitment of neutrophils and monocytes to the site of infection and inhibiting the
dissemination of the infection. The purpose of this study is to characterize the IL-17A dependence of the expression
of innate genes, including the inflammasome, known to be involved in the defense against C. albicans. We
hypothesized that inflammasome gene expression will be dependent on IL-17A. The methodology used for this
experiment was a previously published murine model of OPC, comparing Wild-type C57/BL6 to IL-17A knockout
mice. RNA was extracted from mucosal tissues of mock and OPC infected mice and gene expression quantified by
real-time qPCR. As expected, there was a strong induction in the inflammatory genes of the WT mice, particularly
in mIL-1β, which was reduced in the IL-17A deficient mice. Induction of NLRC4 was also dependent on IL-17A;
however we did not see induction of NLRP3 in either strain, which we expected to see induced from our previous
work. Overall, we conclude that IL-17A plays a major role in regulating the innate immune response, especially IL1β and that it is an important host defense against mucosal Candidiasis.
Project Mentor: Dr. Amy G Hise, Department of Pathology and Louis Stokes Cleveland VA Medical Center
♦♦♦

Adeno-Associated Virus 9 Gene Therapy Rescue in Neonatal Hypertrophic Cardiomyopathy Mice
Chang Yoon Doh, Department of Biochemistry; Jiayang Li, Department of Physiology and Biophysics; Ranganath
Mamidi, Department of Physiology and Biophysics; Kenneth S. Gresham, Department of Physiology and
Biophysics; and Julian E. Stelzer, Department of Physiology and Biophysics
Hypertrophic cardiomyopathy (HCM) is an inherited disease that causes ventricular hypertrophy, myocardial
disarray, and diastolic dysfunction. The most common causes of HCM are mutations in the MYBPC3 gene, which
has a role in regulating proper sarcomere structure, organization and maintenance. Its gene product, cardiac myosin
binding protein C (cMyBPC), is critical for normal cardiac function. To study the possibility of rescuing cMyBPC-/(KO) mice, gene therapy at various time points was carried out. The gene therapy involved the use of adeno-associated
virus serotype 9 (AAV9) vector for the rescue of neonatal mice. Protein content assays, immunohistochemistry, and
fiber mechanical experiments were done on tissue samples and homogenates. The results show that there are varying
levels of reconstitution of cMyBPC and some improvement of morphology in different time points of the gene therapy.
Successful gene therapy using the relatively safe AAV9 early in life may prevent disease state altogether, but further
improvements in safety, effectiveness, and prolonged expression level of the gene therapy need to be considered.
Faculty Mentor: Dr. Julian E. Stelzer, Department of Physiology and Biophysics
♦♦♦
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Effect On Rat Motor Behavior Of Chronic Intracortical Microelectrodes Implanted In The
Motor Cortex.
Keith R. Donaa,b, Monika A. Gossa,b, Justin A. McMahona,b, Andrew J. Shoffstalla,b, Evon S. Ereifeja,b, Jeffrey R.
Capadonaa,b.
aDepartment of Biomedical Engineering, Case Western Reserve University, Cleveland, OH;
bRehabilitation Research and Development, Louis Stokes Cleveland VA Medical Center, Cleveland, OH
Intracortical microelectrodes have shown great success in enabling locked-in patients to interact with
computer, robotic limbs, and their own electrically driven limbs. It is well documented that moderate brain injury, such
as concussions or the like, can cause memory loss, mood and anxiety changes, and decreased motor capability. Therefore,
we further hypothesize that the intracortical stab wound and chronic foreign body reaction resulting from intracortical
microelectrode insertion in the motor cortex can result in a decrease in motor function. To test our hypothesis, Sprague
Dawley rats were trained and tested on two custom built motor function tasks: a ladder test and an open-field grid test.
The ladder was 1 m long with rungs spaced at 2 cm and clear Plexiglas sides, and the grid was 1 m2 divided equally
into nine squares using tape. Rats with chronic intracortical microelectrodes demonstrated an increased ladder crossing
time of 360.2% ± 89.9 compared to their pre-surgery ladder baseline. Additionally, implanted rats were significantly
slower to cross the ladder than the control animals (average of 15.5% ± 27.7 as compared to their baseline). Our
observations of decreased performance in motor tasks aligns well with an observation made by Rajan et al. who noticed
decreased front paw function in monkeys following intracortical microstimulation surgery[4]. However, results from
the grid test were less significant. We hypothesize that the lack of differences is because the grid is less physically
strenuous, and tests gross motor function not fine motor function. Studies are currently ongoing to add to the number
of animals per group, due to the high variance in implanted animals.
Project Mentor: Professor Jeffrey Capadona, Department of Biomedical Engineering
♦♦♦

Automated screening of refractive error using infrared photoretinoscopy
Gaurav Ellango, Department of Biomedical Engineering; Robert Herd, Department of Biomedical
Engineering; Jianwei Li, Department of Biomedical Engineering; Hieu Tran Department of Biomedical
Engineering
Refractive error is present in a patient when the shape of the eyes of a patient prevents light from focusing
directly on the retina, causing blurry vision. The main types of refractive error are myopia (nearsightedness), hyperopia
(farsightedness), presbyopia, and astigmatism. To diagnose patients with specific types of refractive error,
ophthalmologists must conduct eye examinations. One such test is asking the patient to read a vision chart while
testing an assortment of lenses to maximize a patient’s vision. Another way ophthalmologists can detect refractive
error is through a comprehensive dilated eye examination. We are creating a device that utilizes an infrared (IR) laser
diode, an IR sensitive camera, and a fixation target in order to screen for refractive error. In our setup, the patient will
be at a fixed distance from the device. The patient will focus on the fixation target, while an IR light illuminates the
patient’s eyes. The device’s camera will be recording images of the patient’s face. From there, the images will be
automatically processed, and the size of Purkinje reflections will be measured. The ratio between the size of Purkinje
reflections and pupils’ diameter can be used to correlate to an approximate refractive error diopter.
Project Sponsor: Nicholas Vandillen, LYGENT
Faculty Mentor: Professor Colin Drummond, Department of Biomedical Engineering
♦♦♦
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Synthesis of Thiazole-Substituted Benzoxazine, and its Polymer’s Unique Properties
Adam Erlichman, Chemical Engineering; Dr. Seishi Ohashi, Department of Macromolecular Science and
Engineering
The first benzoxazine-based polymer incorporating thiazole into its structure has been synthesized. The
differential scanning calorimetric (DSC) study of PH-at and PH-abt indicates crosslinking caused by the carboncarbon double bond of the thiazole ring. This crosslinking triggers the usual benzoxazine polymerization that takes
place via the mannich reaction. PH-at was characterized with proton and carbon nuclear magnetic resonance
spectroscopy (1H- NMR, 13C-NMR), and its thermal properties were tested with thermo-gravimetric analysis
(TGA). In comparison with PH-abt, PH-at was found to have excellent thermal properties in its polymer form and a
low polymerization temperature. The char yield and glass transition temperature (Tg) of poly (PH-at) are
significantly higher than other polymerized monofunctional-benzoxazines. Due to its heteroaromatic rings and crosslinkage, poly (PH-at) is expected to have great flame retardant properties based on its derived limiting oxygen index
(LOI) value.
Project Mentor: Dr. Hatsuo Ishida, Department of Macromolecular Science and Engineering
♦♦♦

Employing 2-D Signal Processing and Computer Vision Techniques for Quantitative Analysis of Spatially
Resolvable Electroluminescent Images of Photovoltaics
Justin S. Fada, Department of Mechanical and Aerospace Engineering; Nicholas R. Wheeler, Materials Science
and Engineering; Timothy J. Peshek, Materials Science and Engineering; Roger H. French, Materials Science and
Engineering.
Electroluminescent (EL) imaging is a technique that has long been used to survey the condition of photovoltaic
(PV) cells. We have begun development of an open-source code set using the language python to quantitatively extract
information regarding cell degradation from these images for analysis on arbitrarily large datasets. Typically, EL
images are captured at the module level and contain a variety of features including dark spots related to poor energy
conversion and cracking of solar cells leading to power loss. To study these modules at the cell level we have
implemented algorithms to first filter and threshold, next identify the cells and finally extract them to their own files.
Specifically, we used a mixture of filtering techniques including bilateral, median, and non-local denoising filters to
enhance the signal to noise ratio. Image thresholding is applied to turn the original image into a binary black and white
image that is well suited for edge detection and therefore identification of cells. The thresholding procedure combines
both global and adaptive thresholding methods so that the benefits of each individual technique can be exploited. For
the final cell extraction, a 2-D convolution is used to increase fidelity with a convex Hull algorithm utilized to identify
the cells desired for analysis. After processing the images in this manner, analysis of features can be performed, which
includes calculating overall dark area percentage, localized dark area relative to the full cell, and crack length.
Project Mentor: Roger H. French, Director of the Solar Durability and Lifetime Extension (SDLE) Research Center
♦♦♦
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Overproduction of ovules relative to average pollen receipt in Trillium grandiflorum
Alexandra Faidiga, Academic Major: Biology, and Jean H. Burns, Department of Biology
Bateman’s principle suggests that, because male gametes are energetically cheap to produce and eggs and
parental care are costly, female reproductive variance should not be dependent on access to mates, but rather by access
to resources. This suggests that females might experience strong selection pressure to produce only as many gametes
as they have the resources to mature. However, a surprisingly large amount of flowering plants make far fewer seeds
than ovules, such that they make fewer seeds under ambient conditions than when pollen is supplemented
experimentally, a phenomenon called pollen limitation (PL). Environmental stochasticity, which often results in large
variation in the reproductive success of both males and females, could be one explanation for such unexpectedly high
rates of PL. I hypothesized that, in a stochastic pollination environment, non-autogamous Trillium grandiflorum plants
overproduce ovules relative to average pollen receipt as a “jackpot” strategy that is advantageous in the case of
randomly high pollen loads. The results of a pollen supplementation experiment on natural T. grandiflorum
populations at the CWRU Farm revealed that plants supplemented with pollen set 11% more seeds on average than
plants left open to the ambient pollination environment (95% CI [0.178, 0.847], mean PL effect size=0.45), indicating
that T. grandiflorum was pollen-limited and overproduced ovules relative to average pollen receipt. As anthropogenic
changes continue to drive declines in pollinator service, studies evaluating the evolutionary causes and consequences
of PL will be valuable to our understanding of how plants might perish or persist in changing environments.
Faculty Sponsor: Jean H. Burns, Department of Biology
♦♦♦

Improving Spike Sorting Efficiency for Data Recorded with High-Density Multielectrode Arrays
Tianyi Feng, Department of Biology and Department of Cognitive Science; Nathan Kodama, Department of
Physics
The connection between brain areas, groups of neurons, as well as individual neurons, is a central topic in
neuroscience. In addition to anatomic connections, the functional connections giving rise to complex activity patterns
are also of particular importance, as they bear the hidden link between brain circuit structure and their executive
functions in behaving animals. Research on functional connectivity in brain micro-circuits has been facilitated by the
recent development of high-density multieletrode arrays (MEAs), as they enable simultaneous extracellular
recordings from hundreds of neurons with sub-millisecond temporal precision. Yet this technology brings about a
new challenge for signal processing. A single electrode may detect action potentials from multiple neurons, leading
to complex recordings with mix signals from several sources. In the past two decades, spike-sorting techniques have
been developed to identify those sources. However, despite their efficiency and reliability with small data sets, they
become increasingly inefficient as the number of electrode rises even above four, let alone the 120-electrode MEAs
in our lab. In this study, I aim to perfect readily available spike sorting algorithms and test their performance with data
that I have acquired in a previous project. I will use the preferred experimental preparation in my lab - the barrel
cortex of juvenile mice in vitro. I also plan to collect new data combining MEAs and whole-cell patch clamp. With
the introduction of intracellular, single-cell recordings, I hope to better understand how the firing of a single neuron
affects the complex firing patterns of neurons in the circuit.
Project Mentor: Dr. Roberto Fernández Galán, Department of Electrical Engineering and Computer Science
Faculty Sponsor: Dr. Hillel Chiel, Department of Biology
♦♦♦

25
Intersections: Undergraduate Poster Session

Green light for Rent-Seeking? An Investigation of Chicago's Red Light Camera Program
Paul Fisher, Department of Economics and Justin Gallagher, Department of Economics
This study develops the theory for and test for the existence of rent-seeking in Chicago's Red Light Camera
Program from 2007-2014. I evaluate hypothesis based on rent-seeking by shorting the time of yellow lights to increase
the number of red light camera tickets and for the presence of quotas for individual red light cameras. I fail to find any
convincing evidence of rent-seeking by shorting of yellow light times but do have evidence of a quota system.
Ordinary-least-squares regression provides statistically significant evidence that both the number of tickets and the
relative number of appeals rise disproportionately near the end of months where a camera site is producing less ticket
revenue them necessary to pay for the camera’s operating cost. This evidence is consistent with a model of monthly,
camera specific quotas and is robust to several variations in modeling. I discuss how this suggests that red light
cameras are managed with revenue goals in mind. I also provide new evidence regarding the factors that impact red
light camera violations including weather and age of the camera site.
Project Mentor: Justin Gallagher, Department of Economics

♦♦♦

Sensorized Cane for Fall Detection and Alert
Nicholas Hazen, Biomedical Engineering; James McGinnity, Biomedical Engineering; Hanna Huss, Biomedical
Engineering; Grace Foxworthy, Biomedical Engineering, Electrical Engineering; Nathaniel Landis, Biomedical
Engineering
Year after year, the percentage of elderly citizens has been increasing substantially in the population of the
United States. Indeed, many countries, not just the United States, have gradually become aging societies. Therefore,
the health and safety issues of the elderly attract more and more attention. Falling is one of the major reasons for the
accidental injuries of the elderly, and many times such accidents have irreparable consequences because of the delayed
arrival of ambulances. In this project, we propose to attach to a cane an intelligent embedded system with acceleration
detection ability. This system will be able to collect the 3D acceleration data of the cane when it is used by the elderly
in real time. We will analyze the data in order to detect the fall accidents of the elderly. The system will be able to
alert the patient’s family or caregivers so that help can be reached immediately after the accident occurs.
Project Mentors: Professor Colin Drummond, Department of Biomedical Engineering; Professor Matthew
Williams, Department of Biomedical Engineering, Dhruv Seshadri, Department of Biomedical Engineering
♦♦♦
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Quantifying Physiological Stress of Patients in the ICU Post-Surgery
Theodore Frohlich, Department of Biomedical Engineering; Sang Hyun-Kim, Department of Biomedical
Engineering; Mary Kate Macedonia, Department of Biomedical Engineering; Abigail Walker, Department of
Biomedical Engineering
For patients in the ICU who have undergone intense surgical procedures, a key contributor to the process of
recovery is patient stress. Reducing stress levels in ICU patients can not only alleviate the process of recovery on an
emotional level, but can also speed restoration and healing by maintaining a general state of homeostasis. Thus, the
importance of determining (and reducing) patient stress in the ICU is paramount to the rehabilitation process. The
purpose of this project is to develop a device to quantify patient stress levels in the ICU on a physiological level,
focusing on the autonomic nervous system in particular. The device works to translate EKG and EEG physiological
signals into key autonomically-controlled variables: heart rate variability (from EKG), and relative high beta
frequency power (from EEG). These variables were identified and ultimately selected through a careful literature
review, and were determined to be the most well-researched and most closely related representatives of physiological
stress. Our device extracts the variables from the raw signals, and passes them on to a combinatory algorithm that
produces a quantification of patient stress in the form of a “stress index.” This output index can in turn be viewed by
ICU clinicians in order to monitor patient stress and homeostasis. In this way, our device presents a novel method for
determining patient stress levels in the ICU, thereby offering clinicians the first step in reducing patient stress and
improving patient conditions for recovery.
Project Mentor: Professor Colin Drummond, Department of Biomedical Engineering
♦♦♦

Morphological differences of the talus:
A comparative study of Homo, Gorilla, and Pan tali
Caitlin Gaffney, Department of Anthropology; Scott Simpson, School of Medicine, Department of Anatomy
The talus is the bone in the foot which articulates with the tibia and fibula, and is the source of motion of the
ankle joint. The research is a comparative morphology study of the talus between three primate species: humans,
gorillas, and chimpanzees. These species all have diverse forms of locomotion which leads to different functional
needs for the talus, such as the need for chimpanzees to be able to turn their foot so that the plantar surface faces
medially when climbing. To show this variation, the angle and arc of the articular surface on both the medial and
lateral sides of the bone is being calculated, as well as the angle of the articular surface in the posterior view. The
angle and arc of the articular surface can be used to calculate the range of motion of dorsiflexion and plantar flexion
of the foot. The research is looking to see if the range of motion varies significantly between the species. The angle
of the articular surface from posterior view will be compared with other research to see if the degree is able to be
replicated. The results of this study could have implications regarding the differences in ankle motion between bipeds
and quadrupeds, and may be useful in recognizing the tali of bipeds from those of quadrupeds.
Faculty Mentor: Dr. Scott Simpson, School of Medicine, Department of Anatomy
♦♦♦
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Physical Limits on Diffusion-Mediated Biochemical Signaling
Patrick Green, Department of Physics; Dr. Peter Thomas, Department of Mathematic
Cells often communicate through diffusion-mediated signaling systems. Information theory, as developed
by Claude Shannon, describes quantitative limits of signaling and communication. We intend to use information
theory to understand the constraints of signal transduction systems and how these constraints have affected the
evolution of those systems. We will focus on diffusion-mediated systems. Using both computational models and
mathematical analysis, we will determine how signaling capacity is affected by physical parameters, such as secretion
and absorption rates, diffusion constant, and signaling distance.
Faculty Advisor: Dr. Peter Thomas, Department of Mathematics

♦♦♦

Your neighbor is sometimes your friend: when potential competitors also enhance mutualist services
Kathleen Grigsby, Department of Biology and Jean H. Burns, Department of Biology
Understanding the factors that contribute to plant community assembly is increasingly crucial as climates change
and existing dynamics shift. Traditional studies of diversity in plant communities have largely focused on negative
interactions, such as competition or enemies, as a mechanism structuring diversity. For example, the Janzen-Connell
hypothesis proposes that seedlings will perform better at greater distances from conspecifics, because they are more
likely to escape enemies or competition. However, positive interactions such as plant-fungal mutualisms have received
less attention. Mycorrhizae are fungi that exist in mutualistic relationships with many land plants, improving their
survival and growth in stressful conditions. Mycorrhizal interactions are especially important in the seedling stage,
due to the vulnerability and lack of resources of the growing plants. This theory was tested in the field using seedlings
of Viola sororia, and adults of V. sororia and V. pubescens. It was found that distance from an adult Viola, regardless
of species, had a significant impact on the survival time of V. sororia seedlings. Seedlings survived best, out of
distances of 3, 6, 9, 12, and 15 cm from adult Viola, at intermediate distances of 12 cm.
Increased survival at an intermediate distance suggests that neighboring adult plants have a positive effect,
potentially because of mutualists like mycorrhizae assisting seedling survival. Taking positive species interactions
into account alongside negative ones will allow us to better understand the nuances of distance-dependence, and in
turn, how these factors are involved in plant-community diversity.
Faculty Mentor: Jean H. Burns, Department of Biology
♦♦♦
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Designing an Upper Extremity Exoskeleton to Provide Resistance Against Flaccid Muscle Movement for
Reach and Grasp Tasks in Stroke Survivors
Kimaya Gupte, Department of Biomedical Engineering; Jack Hovater, Department of Biomedical Engineering;
Daniel Simmons, Department of Biomedical Engineering; Jordyn Ting, Department of Biomedical Engineering;
Anna Verhanovitz, Department of Biomedical Engineering
Strokes are a leading cause of disability in the United States, affecting approximately 800,000 Americans
every year and leaving most survivors with some form of disability. Hemiparesis, a disability that affects 80% of
stroke survivors, is muscle weakness in one side of the body. As a result of hemiparesis, survivors may experience
difficulty grasping objects or performing precise reaching movements with their upper limbs. This project investigates
upper arm exoskeleton designs that can provide resistance to movement, thus helping the user redirect reach and grasp
movements in a more controllable manner. The current prototype for this device is a lightweight, passive exoskeleton
that utilizes a gas spring damper for slight movement resistance. With either extension or flexion motion, the
exoskeleton frame exerts a mechanical force upon the gas spring damper, which in turn passively resists the motion
by slowing down the frame’s movement. A future prototype design for this project may include a locking mechanism
to hold the user’s arm in a certain position as well as an actively controlled and variable resistance mechanism. In
addition, future designs will consider the addition of power to the exoskeleton, either with electrically powered motors
or functional electrical stimulation (FES), to help users with flaccid muscles initiate their daily reach-grasp
movements.
Project Mentors: Dr. Matthew Williams, Department of Biomedical Engineering; Emily Graczyk, Department of
Biomedical Engineering
♦♦♦

VGF Peptide Delivery for the suppression of memory impairment
in an Alzheimer’s disease mouse model
Siddharth Hariharan, Department of Biochemistry; Dr. Weijye Lin, Department of Neuroscience, Icahn School of
Medicine at Mt. Sinai; Dr. Stephen Salton, Department of Neuroscience, Icahn School of Medicine at Mt. Sinai
VGF (non-acronymic), a secreted neuronal and endocrine protein whose expression is induced by NGF and
BDNF, is processed into several bioactive peptides that function in memory formation, neuroprotection, and energy
homeostasis. Previous work from our lab and others has demonstrated a significant decline in VGF expression in the
brains of patients with neurodegenerative disease, including Alzheimer’s disease (AD) and amyotrophic lateral sclerosis
(ALS). Moreover, a number of biomarker studies have identified VGF-derived peptides in the CSF that are decreased in
AD patients but not in control patients. These data indicate that decreased VGF expression in brain and CSF is associated
with neurodegenerative disease; we propose to investigate whether this decline is mechanistically involved in disease
pathogenesis or progression. In the project, we investigated whether administration of a VGF peptide that improves
memory will delay or reverse memory dysfunction and neuropathology in a mouse model of AD (5xFAD), utilizing
behavioral testing and immunohistochemical analysis. These experiments help to test whether VGF-derived peptides
could be therapeutically harnessed to suppress memory impairment and neuropathology in patients with Alzheimer’s
disease. We find that there is a significant decrease in Aβ plaque formation in the brains of male VGF-treated 5xFAD
mice.
Project Mentor: Dr. Stephen Salton, Department of Neuroscience, Icahn School of Medicine at Mt. Sinai
Faculty Sponsor: Dr. Sheila Pedigo, SOURCE
♦♦♦
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EMG wheelchair interface for individuals with spinal cord injuries
Michael Hasson, Patrick Leo, Mantas Naris, Cara Smith, David Jasen WuWong, Department of Biomedical
Engineering
Individuals with spinal cord injury are unable to use traditional motorized wheelchair interfaces which consist
of a joystick, buttons, and dials. Restoring the mobility of individuals with spinal cord injuries would vastly improve
their independence and thus quality of life. We have designed a portable device which can be attached to a motorized
wheelchair and which can manipulate the control joystick based on user electromyography (EMG) signals. We used
commercially available EMG sensors, control board, and motors to construct a device which can receive user inputs
from muscles in the neck and upper shoulders and move the wheelchair in response. We have investigated the viability
of various EMG sensor attachment points and control schemes in regards to accuracy of user intent transduction and
ease of use.
Project Mentor: Dr. Matthew Williams, Department of Biomedical Engineering

♦♦♦

Modeling the Network Dynamics of Pulse-Coupled Neurons
David Hathcock,1,2 Kimberly Crain,1,3 Sarthak Chandra,1 Thomas M. Antonsen,1 Edward Ott,1 and
Michelle Girvan1
1 Institute for Research in Electronics and Applied Physics, University of Maryland - College Park, MD
20742, USA
2 Department of Physics, Case Western Reserve University, Cleveland, Ohio 44106, USA
3 Department of Mathematics, Iowa State University, Ames, Iowa 50011, USA
We apply a mean-field approximation to investigate the macroscopic dynamics of large networks of pulsecoupled theta neurons with scale-free degree distributions and degree correlations (assortativity). Using the ansatz of
Ott and Antonsen (Chaos, 19 (2008) 037113), we derive a reduced system of ordinary differential equations describing
the mean-field dynamics. We find that for sufficiently large networks and degrees the solutions of the reduced system
agree with those of the full network. This dimensional reduction allows for more efficient characterization of system
phase transitions and attractors. We find that for networks with tightly peaked degree distributions the macroscopic
behavior closely resembles that of a fully connected network. In contrast, networks with scale-free degree distributions
exhibit different macroscopic dynamics due to the emergence of a degree dependent behavior. For nonassortative
networks we observe transitions to a synchronously spiking state through Hopf and homoclinic bifurcations. Interestingly,
the presence of either assortativity or disassortativity in the network can suppress the emergence of this synchronous
state. Our results show the utility of these techniques in analyzing the effects of network topology on macroscopic
behavior in neuronal networks.
Project Mentors: Dr. Thomas M. Antonsen, Dr. Edward Ott, and Dr. Michelle Girvan, Institute for Research
in Electronics and Applied Physics, University of Maryland - College Park
Faculty Sponsor: Dr. Michael Hinczewski, Department of Physics, Case Western Reserve University
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Extended X-Ray Absorption Fine Structure (EXAFS) Analysis
Jincheng Hu, Department of Chemistry
The EXAFS region of the x-ray absorption spectrum corresponds to the oscillating part of the spectrum to the
right of the absorption edge (appearing as a sudden, sharp peak), starting at roughly 50 eV and extending to about 1000
eV above the edge. The ability of EXAFS to provide information about an atom's local environment has widespread
application, particularly to the geometric analysis of amorphous crystalline solids. The purpose of this research is to
investigate the effect of a small thiol- containing organic molecule on the adsorption of Mo to pyrite through the use of
equilibration experiments with molybdate (MoO42−), tetrathiomolybdate (MoS42−), and 2-mercaptopropionic acid
(2MPA). Two major software, Athena and Artemis, are used to analyze the EXAFS data. In select combination
experiments, 2MPA effectively out-competes MoO42− for pyrite surface sites, which is indicative of the relatively
weaker MoO42−-pyrite interactions. Results suggest that the presence of 2MPA on the pyrite surface would inhibit
MoO42− access to catalytic mineral surface sites for the transformation of MoO42−to MoS42−. In contrast, thiols are not
expected to be an obstacle to Mo uptake once the “switch point”, or the critical H 2 S concentration required for the
formation of MoS42−, has been surpassed.
Project Mentor: Dr. Drew. Meyer, Department of Chemistry
♦♦♦

Solid Waste Management Practices in China and Tokyo to View Contribution to
Marine Debris
Paige Hughes, Department of International Studies
In a recent study, China was the largest contributor by far to global plastic marine debris, causing it to be the
greatest provider to the North Pacific Garbage Patch. On the other hand, Japan is of similar distance to the patch, but
does not come close to the top twenty contributors of plastic marine debris. This paper compares the two countries,
focusing on two similarly populated cities, Beijing and Tokyo, in order to see the differences in solid waste
management, the transfer, handling and recycling of plastic practices used to view each city’s prevention and
contribution to plastic marine debris. Other factors, including socioeconomic status, public awareness, consumption
and perception of waste is also assessed in order to determine ways in which China can learn and adapt new practices
in order to help minimize its contribution to the Pacific Ocean’s plastic marine debris.
Project Mentor: Professor Aaron Jennings, Department of Civil Engineering
♦♦♦
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Nanoparticle-mediated Delivery of miRNA-200 for Metastatic Breast Cancer Therapy
Prerana Jaikumar, Department of Biomedical Engineering; Nadia Ayat, Department of Biomedical Engineering,
Dr. Zheng-Rong Lu, Department of Biomedical Engineering
miRNAs are small, noncoding RNAs that regulate gene expression by inhibiting or promoting gene translation.
Our work focuses on delivering miR-200c to triple negative breast cancer (TNBC). miR-200c has been shown to play a role
in suppressing cancer metastasis by inhibiting the epithelial to mesenchymal transition (EMT) of cancer cells, as well as
regulating cancer stemness. However, the ability to deliver miRNAs is limited due to the lack of a suitable delivery system
that allows for successful endosomal escape, and miRNA release into the cytoplasm.
Our lab has developed a multifunctional, pH-sensitive amphiphilic carrier named ECO to counter these barriers to
RNA therapy. ECO contains a cationic head group that allows for the electrostatic binding with the negatively charged
miRNAs; two cysteine residues which can be used for nanoparticle stabilization by being oxidized into reducible disulfide
bonds, as well as nanoparticle functionalization through the addition of targeting ligands and PEG; and two oleic acid lipid
tails that further stabilize the nanoparticle through hydrophobic aggregation. In addition, the nanoparticle is pH sensitive, and
therefore allows for endosomal and lysosomal escape. We show through real time PCR that miR-200c levels are depleted in
TNBC cell lines, with a concomitant elevation in target proteins ZEB1 and ZEB2 expression, when compared to non-TNBC
MCF-7 cells. ECO-mediated delivery of miR-200c results in an overexpression in miR-200c, which induces a reversal of
EMT as shown through decreased mRNA and protein expression of ZEB1 and ZEB2. Additionally, ectopic delivery of miR200c in a patient derived xenograft model shows a decrease in cancer stem marker BMI1. Functional assays show a decrease
in cell survival, and reduced migration ability.

Project Mentor: Dr. Zheng-Rong Lu, Department of Biomedical Engineering
♦♦♦
Synthesis, Characterization, and Structural Determination of [SiPcO]2(Si(CH3)3)(OSi(CH3)3),
[SiPcOGePc](OSi(CH2CH3)3)2, and [SiPcOGePc](OSi(CH2CH2CH3)3)2
Tyler Jenkins, CWRU Department of Chemistry; Benjamin Sturtz, CWRU Department of Chemistry; Arnold
Rheingold, UCSD Department of Chemistry; and Malcolm Kenney, Department of Chemistry
Phthalocyanines have applications in photovoltaic cells, the dye industry, and combating malignant tumors.
This research serves to explore phthalocyanines on a more fundamental level, investigating the impact of bond systems
on extended pi-pi interactions in the aromatic macrocycles. Work presented here outlines the synthesis, characterization
(including MALDI mass spectrometry, NMR analysis, and IR spectroscopy), and the crystal structures of three novel
phthalocyanine μ-oxo dimers with siloxy axial ligands. These structures fit into a larger subset of data points which
hopes to find a correlation between the ring-ring distance and torsion angle of various Group III and IV phthalocyanine
complexes.
Project Mentor: Dr. Malcolm Kenney, CWRU Department of Chemistry
♦♦♦

Informational Masking: Rhythmic and Semantic Attributes of the Speech Stimuli
Brandi Jett, Department of Psychological Sciences
Environments with multiple talkers can be difficult for speech understanding. This difficulty is due to the
effect of auditory masking. Auditory masking is typically separated into two different types, informational and
energetic. Studies have shown that, in environments with only a few talkers, informational masking accounts for the
majority of auditory masking. Brouwer et al. (2012) looked at the lexical features of the speech that contributed to
informational masking. They concluded that semantically meaningful speech caused more informational masking than
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semantically anomalous speech. To follow-up on this result, our study looks at the effect of syntax on informational
masking as well as semantic meaning.
Project Mentor: Dr. Lauren Calandruccio, Department of Psychological Sciences

Identification of Individual Smallmouth Salamanders (Ambystoma texanum) and Associated Hybrids Using
Pattern Recognition Software
India Johnson, Department of Biology; Dr. Mike Benard, Department of Biology
It can be conducive to biological research to be able to identify individual animals. For example, when doing
longitudinal studies, we can learn about how an animal responds to climate change, how this affects their diet,
breeding cycles, and other aspects of their lives. This type of data can aid in conservation efforts. In many research
studies using CMR (capture-mark-recapture) methods, these animals will have part of their toes clipped off to aid in
identification of individuals. This can lead to distress and may alter the animals’ behavior. It would be conducive to
research efforts to be able to identify individual salamanders without physically altering them. Pattern recognition is
a branch of machining learning focusing on finding regularities in data. It has been used in several CMR studies to
identify individuals of various species. We studied pattern recognition software to repeatedly and accurately identify
smallmouth salamanders (Ambystoma texanum) and unisexual Ambystoma salamanders. Our study focuses on
identifying which freely available software is most effective at identifying individual salamanders and whether or not
this sort of identification is possible with this species of salamander. Our research also attempts to determine if A.
texanum and the unisexual Ambystoma salamanders have patterns that change over time, which would complicate the
use of this method. If the use of pattern recognition software proves to be at least as accurate as a human’s ability to
identify individual salamanders then it will allow for larger datasets to be acquired and parsed through, and will reduce
the need for researchers to participate in hours of tedious sorting.
Faculty Mentor, Professor Mike Benard, Department of Biology
♦♦♦

Role of inflammasomes in innate responses of human epithelial cells to Candida albicans
Kendra Johnson, Biochemistry; Dr. Amy G. Hise, Department of Pathology, Louis Stokes Cleveland VA Medical
Center.
Candida albicans is an opportunistic fungal pathogen that, while having low pathogenicity in healthy
individuals, can cause life-threatening infections in immunocompromised individuals. The innate immune system
plays a very important role in response to Candida infection. The body recognizes Candida albicans through
engagement of surface receptors on innate immune cells. This signaling stimulates the production of IL-1β and other
inflammatory cytokines through the activation of inflammasomes. Two of the main inflammasomes implicated in the
immune response to Candida albicans are NLRP3 and NLRC4. However, while much is known about the innate
immune cell response to Candida albicans infection, little is known about the effect of infection on non-immune cells.
Thus, the objective of this research was to define the role of specific inflammasome molecules, including NLRP3 and
NLRC4 in innate immune responses of the human buccal epithelial cell line TR146 in response to Candida challenge
in vitro. To do this, knock-down cell lines of TR146 for each inflammasome were created using CRISPR-Cas9
constructs. These knock-downs are currently in the validation stage. After validation is complete, the cells can be
challenged with Candida and the response profile of inflammatory cytokines IL-6, IL-8, and IL-1β will be analyzed.
Project Mentor: Professor Amy Hise, Department of Pathology, Louis Stokes Cleveland VA Medical Center
♦♦♦
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Clinical Spectrum Of Neonatal Sepsis And Its Correlation With Maternal Risk Factors
Leila Katabi, Department of Biology
Neonatal sepsis remains among the most common diagnoses of admitted newborns in neonatal ICU and is
responsible for increasing morbidity, mortality and cost of treatment. The bacteriological profile of neonatal sepsis is
constantly under change with advances in early diagnosis and treatment of sepsis and the increased survival of
extremely preterm babies. Thus, a rational protocol for sepsis management must be based on adequate knowledge of
the causative organisms and their antimicrobial sensitivity pattern.
Approximately 1% of infants will appear healthy at birth and then develop signs of infection after a variable time
period. The greatest difficulty faced by clinicians, is distinguishing neonates with early signs of sepsis from neonates
with noninfectious conditions with relatively mild findings. The risk of infection in the newborn infant varies
considerably with the risk factor present. With this study, we propose to identify the role of broad-spectrum antibiotics
in well appearing and symptomatic infants, with or without maternal risk factors, including chorioamnionitis (both
clinical and histopathological), prolonged rupture of membranes, and use of intra-partum antibiotics. Another major
part of the study is analyzing the relationships between these various risk factors and the development of sepsis.
Project Mentor: Ankita Shukla, M.D. and Marc Collin, M.D., Case Western Reserve University –
MetroHealth Medical Center
Faculty Sponsor: Dr. Michael Benard, Department of Biology
♦♦♦

The Effect of Action-Based Instruction on Learning A Chemistry Concept
Marisha Kazi, Department of Cognitive Science; Kristel Dupaya, Department of Psychology at University of
Chicago; Hamid Rustum, Josephine Brylak, R.B. Church, Department of Psychology at Northeastern University;
Fey Parrill, Department of Cognitive Science; and Raedy Ping, Department of Psychology at Loyola University
Previous research has shown a strong correlation between gesture and learning. Evidence suggests that the
reason gesture is such an influential factor in learning is because it embodies abstract conceptual information.
Gestures simulate action and thus have no direct impact on objects which has strong implications for how individuals
convert real experiences to abstract ones. This study expands on previous research in two ways. First, we examine the
role of gesture in adults’ learning about an abstract spatial concept. Second, we examine the effects on learning of
instruction that make use of gesture compared to actual action and imagined action. Males have shown a slight
advantage in performance on spatial tasks which may underlie gender differences in learning math and science
concepts. Using a pretest-instruction-posttest design, we tested whether gender of college students mediated our
instruction factor with respect to the learning of stereoisomers, a chemistry principle that incorporates spatial concepts.
Instruction focused on having participants manipulate the substituents of the molecule and compare the manipulated
molecule to the original. Participants were given one of three types of instruction: (1) Imagine, which required the
participant to manipulate the molecule in their minds (2) Gesture, which required the participant to use hand
movements to simulate manipulating the molecule and (3) Action, which required the participant to physically
manipulate a 3-D model of the molecule. Learning was indexed by a change from the pre- to posttest in accurate
depictions and descriptions of stereoisomers. Results reveal that both genders equally benefitted from the imagination
and action instruction; however, the gesture condition predicated a significant advantage in learning for women,
comparatively. Implications for the role that gesture plays in the link between real world experiences and abstract
ideas are addressed.
Project Mentor: Dr. Parrill, Department of Cognitive Science
♦♦♦

34
Intersections: Undergraduate Poster Session

Mechanistic variation in ethanol metabolism amongst populations:
A literature review
Timothy Kolosionek, Department of Chemistry
This work examined existing research regarding the varied rates of ethanol metabolism between
racial populations. Research in the area consists mainly of investigation into alcohol dehydrogenase and
aldehyde dehydrogenase enzymes, with fewer studies investigating minor components and accessory
pathways of the metabolic process. The general findings show that individuals with efficient alcohol
dehydrogenase enzymes and inefficient aldehyde dehydrogenase enzymes are most likely to present with
signs and symptoms of intoxication relatively quickly, and with such effects lasting longer than other
populations. Such research bears practical implications in that rates of ethanol metabolism have been linked
with the likelihood of developing alcoholism. Therefore, a greater understanding of population’s ethanol
metabolism characteristics gives insight into that population’s risk of developing alcoholism. Further, a
greater understanding of the impact of alcohol consumption within a racially homogenous area can lead to
more effective educational programming. Understandably, such programming could have a positive impact
on community safety. Finally, findings herein could potentially be used in long-term genetic engineering
endeavors in attempts to limit alcoholism.
Project Mentor: Raul E. Juarez, Department of Chemistry
♦♦♦

Neonatal Portable Oxygen Blender
Nathan Kostick, Department of Biomedical Engineering; Jielei Li, Department of Biomedical
Engineering; Dhariyat Menendez, Department of Biomedical Engineering; and Selvaanish Selvam,
Department of Biomedical Engineering
The neonatal portable oxygen blender is a device used to deliver specific concentrations of oxygen to
neonatal patents via nasal cannula. This reduces free radicals in the air in order to making it safer for
neonatal patients. The device must satisfy three main goals:
(1) Well blended air/oxygen output
(2) Flow rate control
(3) Variable output oxygen concentration
This device has several components. The capacitative blender uses principles of transport phenomena in
order to create turbulent flow to evenly mix the oxygen and air so that the output is safe. A fan introduces
air into the system diluting the pure oxygen input. A commercially available valve regulates the rate of
flow out of the blender. Additionally, a 3 way junction with 2 way valve controls the output oxygen
concentration by varying the ratio of oxygen to air. The mixing ability of this blender can be evaluated
through both transport simulation and a liquid dye test. The fan will be regulated utilizing two methods.
First system output through use of the flow meter gives the maximum output of the fan after being
processed through the system. Secondly the power supply stability is monitored via an LED circuit. The
flow rate valve has extensive third-party testing and has been approved for medical use. The 3 way junction
with 2 way valve is responsible for controlling the ratio of oxygen and air inputs within the system. This
can be predicted via mathematical model and can be validated via the electronic oxygen meter.
Project Mentors: Colin Drummond & Matthew Williams, Department of Biomedical Engineering
Clinical Sponsor: Kathleen Deakins, UH, Clinical Manager Women's & Children's Respiratory Care
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♦♦♦
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Strategies for Female Athletes on a Vegetarian, Gluten-Free, and Energy Restricted Diets
Danielle Kulpins, Nutrition Biochemistry and Metabolism, Spanish; Dr. Lynn Cialdella-Kam, Department of
Nutrition
A common concern among female athletes is adequate dietary intake of energy and nutrients to support rigorous
training schedule for their sport. Low energy availability (EA) (i.e., energy intake from food remaining for metabolic
processes after accounting for energy expended during exercise) and/or the failure to meet guidelines for
carbohydrates, protein, essential fatty acids (EFAs), B-vitamins, calcium, iron, and vitamin D) puts an athlete at risk
for musculoskeletal injuries, poor sports performance, and immunosuppression. Female athlete particular at risk
include those who participate in weight-sensitive sports (i.e., aesthetic, gravitational, and weight category sports)
and/or follow special diet (i.e., a vegetarian or gluten-free diet (GFD)). Athletes can meet energy and nutrient needs
when adhering to these diets with carefully planning. The concerns and strategies associated with low EA and special
diets (i.e., vegetarian and GFD) are described in this review.
Project Mentor: Dr. Lynn Cialdella-Kam, Department of Nutrition
♦♦♦

Frequency Dependence of Kin Competition in S. Multiplicata
Jared Larson, Department of Biology
Competition is an important factor in determining an organism’s overall fitness and use of available resources.
Competition that occurs within families or between siblings can greatly reduce the fitness of individual organisms as
well as their own inclusive fitness. Moreover, family members are often similar in their use of and preference for
resources. Therefore, organisms that live in close proximity to a large number of closely related individuals should
experience greater competition for available resources than those that live in unrelated groups. However, it is unclear
whether competition should be weaker between non-related individuals, as natural selection should favor adaptations
that reduce these negative effects of competition between family members. To address this question, this study
examined the effects of sibling frequency in a small population of Spea multiplicata tadpoles.
In order to determine the effects of competition between relatives, we manipulated the frequency of encountering
siblings in six small mesocosms supplies with two resources, fairy shrimp, and fish food. Mesocosms were populated
with 20 tadpoles from two of six families. Each mesocosm contained two group of tadpoles, one “high- frequency”
group with 15 individuals from a single family and one “low-frequency” group comprised of 5 tadpoles from another
family. After 10 days, success was measured by the difference in mass of individual tadpoles once removed from the
tanks. After the experiment, individuals were identified by amplifying a microsatellite region (Sm23t) using PCR and
matching them to their corresponding parental pair.
Project Mentor: Assistant Professor Ryan Martin, Department of Biology
♦♦♦
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Automated Tissue Expander w/ Pressure Feedback
Joonhyuk Lee (4th year), Department of Biomedical Engineering; Bryce Stamp (4th year),
Department of Biomedical Engineering; Luis Moreno Polanco (4th year), Department of Biomedical
Engineering; and Brandon White (4th year), Department of Biomedical Engineering
Approximately 1 in 7 women in the United States will be diagnosed with breast cancer and approximately
1 in 3 of those diagnosed will undergo breast reconstruction surgery. Before a permanent breast implant
can be positioned, the tissue must be expanded in order to allow room for the implant to be placed. A tissue
expander is a silicone shell that fills with saline to expand the overlying soft tissues. Currently, patients
must visit their plastic surgeon weekly to undergo saline injections for their expanders. These injections
are often based upon sight and feel - which can significantly vary from surgeon to surgeon. The purpose
of this project is to design a new tissue expander device that measures the pressure inside of the expander
and utilizes an automated pump/reservoir system to adjust the fill volume based on an expansion protocol.
The expander has the ability to significantly reduce the expansion time from 3 months - the normal
expansion time for current methods, and reduces the number of hospital visits for patients post-surgery.
Project Mentors: Dr. Colin Drummond, Department of Biomedical Engineering; and Dr.
Matthew Williams, Department of Biomedical Engineering
♦♦♦
Toxicity of Novel Therapeutics for Osteosarcoma
Sang Yun Lee, Department of Biology
Although a rare form of cancer, osteosarcoma accounts for majority of deaths that arises from bone
tumors. The cause of this prevalent malignant bone tumor is still being studied, but is believed that it arises
from primitive mesenchymal cells, which then produces malignant osteoid. Its most common targets are
children and young adults, affecting more than 400 of them annually in the United States. Osteosarcoma
causes patients to die most commonly from pulmonary metastatic disease, and the overall survival rate is
much lower for patients with detectable lung metastases than those without. This research is concerned
with determining the toxicities of three novel therapeutics, Vorinostat, Vandetanib, and Afatinib, on
normal human cells. Previous experiments tested dosage-response on FDA-approved drugs on
osteosarcoma cell lines, and the results showed that these several drugs have high therapeutic effects.
Given data on the effectiveness on osteosarcoma cells, we want to determine if the drugs are toxic to
normal human cells. If we find that the novel therapeutics is relatively safe, they will potentially be
translated into clinical trials.
Project Mentor: Dr. Edward Greenfield, Department of Orthopedics
Faculty Sponsor: Dr. Dianne Kube, Department of Biology
♦♦♦
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Novel Gas Chromatography/Mass Spectroscopy Assay to Measure 2-Deoxyglucose Uptake Using Stable
Isotopomer Analysis
Crystal Li, Nutritional Biochemistry and Metabolism; Sharon Zhang, Department of Nutrition; Cindy Wang,
Department of Nutrition
There has been a push in recent decades to replace radioactive tracers with stable isotope tracers in animal
and clinical investigations of metabolism. Currently, the radioactive technique is in routine use in many labs. This
experiment will begin adapting stable isotope techniques to the constraints of mouse investigations, such as the use of
very small plasma and tissue samples. We will set up the protocol and analytical parameter of stable isotope clamps
to determine the minimal 2- deoxyglucose bolus that allows precise assay of 2-deoxyglucose concentration vs. time
in mouse plasma. Samples were run using mass spectrometry and gas chromatography. The creation and
implementation of the stable isotope method will reduce the risks imposed on subjects and investigators, as well as
de-burden the monitoring constraints of regulatory agencies and institutions.
Project Mentor: Dr. Michelle Puchowicz, Department of Nutrition
♦♦♦

Measurement of transmural perfusion gradient for assessment of coronary
artery stenosis using CT perfusion
Yuemeng Li, Department of Biomedical Engineering; Brendan Eck, Department of Biomedical Engineering;
David Wilson, Department of Biomedical Engineering
Coronary artery disease (CAD) remains the leading cause of death in United States and worldwide. The
current clinical standard method for detecting CAD is to use invasive coronary angiography. However, over 60% of
patients referred to ICA procedures are false positives. Thus, CT has emerged as a technology for non-invasive
assessment of coronary artery disease due to its high spatial and temporal resolution. In this project, myocardial
perfusion imaging Computed Tomography (MPI-CT) is used to visualize and quantify myocardial transmural
perfusion gradient (TPG), making CT a more informative tool for functional assessment of coronary artery disease
(CAD). The aim for this project is to 1) measure the myocardial transmural perfusion gradient under coronary artery
stenosis using MPI-CT with cryo-imaging validation; 2) identify trends in TPG obtained from MPI-CT with
decreasing pressure-wire FFR. All the experience are performed on a closed-chest porcine model of coronary ischemia
in which an angioplastic balloon is inflated to various degrees, simulating a stenosis at prescribed severity as
determined by pressure wire fractional flow reserve (FFR). The results obtained from CT data in this research has
shown that a significant blood flow decreases based on an increase stenosis level, and TPG gradient decreases as the
stenosis level increases. Hence MPI-CT could be used to detect the blood flow trends to further assess the severity of
stenosis in CAD.
Project Mentor: Dr. David Wilson, Robert Herbold Professor of Biomedical Engineering & Radiology;
Brendan Eck, Department of Biomedical Engineering

♦♦♦
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Targeting CD14 Pathway on Blood-Derived or Resident Brain Immune Cells Improves Neural
Recording
Shushen Lin, Department of Biomedical Engineering; Hillary W. Bedell, MS, Department of
Biomedical Engineering; Madhumitha Ravikumar PhD, Department of Biomedical Engineering;
Ashley Rein, Department of Biomedical Engineering; Jessica Li, Department of Biomedical
Engineering
Brain computer interfaces have a variety of applications in brain research and rehabilitation.
Intracortical microelectrodes are often used to measure neuronal activity and bridge communication
between hardware and biological systems. However, the performance of implanted microelectrodes
diminishes over time. One of the major sources of electrode failure is neuroinflammation. The Cluster of
Differentiation 14 (CD14) pathway is shown to be involved in neuroinflammation, as it recognizes serum
proteins and damaged brain cells. The CD14 pathway is mainly present on resident brain microglia and
infiltrating blood-derived cells, most notably macrophages. This study explores the CD14 pathway as a
target to reduce neuroinflammation and improve chronic intracortical electrode performance by
selectively inhibiting the CD14 pathway on either resident brain microglia or infiltrating macrophages.
Project Mentor: Professor Jeffery R. Capadona, Department of Biomedical Engineering
♦♦♦

Future Prospects of RF Hadron Beam Profile Monitors for Intense Neutrino Beam
Qiaoyi Liu, Department of Physics; Dr. Katsuya Yonehara, Fermi National Accelerator Laboratory
A novel beam monitor based on a gas-filled RF resonator is proposed to measure the precise
profile of secondary particles downstream of a target in the LBNF beamline at high intensity. The RF
monitor is so simple that it promises to be radiation robust in extremely high-radiation environment.
When a charged beam passes through a gas-filled microwave RF cavity, it produces electron-ion pairs in
the RF cavity. The induced plasma changes the gas permittivity in proportion to the beam intensity. The
permittivity shift can be measured by the modulated RF frequency and quality factor. The beam profile
can thus be reconstructed from the signals from individual RF cavity pixels built into the beam profile
monitor. A demonstration test is underway, and the current results has shown technical feasibility. The
next phase consists of two stages, (1) to build and test a new multi-cell 2.45 GHz RF cavity that can be
used for the NuMI beamline, and (2) to build and test a new multi-cell 9.3 GHz RF cavity that can be put
in service in a future beamline at the LBNF for spatial resolution. These two resonant frequencies are
chosen since they are the standard frequencies for magnetron RF source.
Project Mentor: Professor Michael Martens, Department of Physics

♦♦♦
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Dopaminergic Innervation of the Ventral Striatum's Olfactory Tubercle and its Role in
Motivation
Samantha Liu, Department of Biochemistry; Daniel Wesson, Department of Neurosciences, CWRU
School of Medicine; Keiko Arakawa, Department of Neurosciences, CWRU School of Medicine
Dopamine (DA) is a neurotransmitter with known roles in complex behaviors associated with emotion,
addiction, and reward. A better understanding of what motivates animals will come from investigating the
brain systems responsible for decision-making and emotional responses, such as the mesolimbic dopaminergic
(DAergic) “reward” pathway. It consists of the axons of DAergic neurons whose cell bodies reside in the
ventral tegmental area (VTA) and innervate the olfactory tubercle (OT). Administration of psychoactive
substances which stimulate synaptic dopamine levels into the OT of animals is rewarding. Interestingly, the
medial OT is more responsive than the lateral portion, suggesting the OT is functionally heterogeneous. Where
in the OT VTA DAergic fibers innervate, and if it is heterogeneous, are unknown. In order to understand the
circuitry of this specific brain pathway we used a viral genetic strategy wherein fluorescent proteins are solely
expressed in VTA DAergic cells. Mice expressing Cre- recombinase under control of the dopamine transporter
(dat-Cre) gene were injected in their VTA with a viral vector encoding a reporter fluorophore and the lightsensitive optogenetic tool, Channelrhodopsin. Post-mortem histology from 12 mice revealed that dat neuron
innervation into the OT is heterogeneous with greater innervation in the anterior region than posterior. To
explore the function of this pathway, and DA release in the OT in reward behavior, we designed two behavioral
tasks utilizing optogenetics to determine if DA release in the OT is rewarding and alters stimulus hedonics.
Preliminary data suggests that mice find DA release in their OT rewarding and that this may impact stimulus
hedonics.
Project Mentor: Dr. Daniel Wesson, Department of Neurosciences, CWRU School of
Medicine Sponsor: SOURCE Award
♦♦♦

How does color affect the mood evoked by art? A validation of the Manchester Color Wheel
Isabina Lloyd, Psychology
Previous research has identified the relationship between color and mood in healthy, depressed and
anxious individuals (Carruthers, Morris, Tarrier Whorwell, 2010). In addition, Hemphill (1996) found that
bright colors were associated with positive emotions and dark colors are associated with negative emotions.
Furthermore, Carruthers et al. (2010) created the Manchester Color Wheel, which allows an objective
measurement of colors on a scale of positive and negative emotions. Further validation of the Manchester Color
Wheel is needed. The current study applied the Manchester Color Wheel to five well known paintings: A
Sunday on La Grande Jatte, 1884 by Seurat, Girl with a Pearl Earring, 1665 by Vermeer, The Scream, 1893
by Munch, The Kiss, 1908 by Klimt, Starry Night, 1889 by Van Gogh. These paintings were selected to test
the Manchester Color Wheel because of widely held interpretations of the emotions elicited from the viewer.
A 10x10 grid overlay subdivided the painting into 100 units; each unit was rated for the top two most dominant
colors. The Manchester Color Wheel was applied to the colors of each unit to determine whether a color in the
unit was positive, negative, or neutral. The positive and negative are tallied up separately, and then divided by
200 to determine the percentages of each. Interrater reliability was also assessed.
Project Mentor: Lee Thompson, Department of Psychological Sciences
♦♦♦
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Examining Polymer Viability in Medical Sensors using Thermogravimetric Analysis
Rachel Loeff, Department of Biomedical Engineering; Hayden Nelson, Department of Macromolecular Science
and Engineering; Adon Wong, Department of Biomedical Engineering; Jessica Zhou; Department of Materials
Science and Engineering
Sensor reliability is crucial to the success of a wide variety of medical procedures such as surgery and drug
delivery. Accordingly, the material that comprises the sensor must be able to withstand a multitude of stresses, i.e.
mechanical, oxidative, chemical, and thermal. Since the process of measuring these stresses is rather labor-intensive,
testing materials’ structural properties is especially appealing. Because their structural properties have direct
correlations to these stresses, we have utilized thermogravimetric analysis (TGA) to gain a greater understanding of
these structural properties. We have selected a few polymers from a variety of polymer samples to test and analyze
in TGA. The peak temperature and onset temperature of these polymers, based on first derivative analysis of the
TGA data, provided us information about polymers’ ability to withstand critical environments. With this data and
analysis of the mechanical properties, namely tensile strength (ASTM D638) and heat deflection point (ASTM
D648), we found that the most viable polymers are polyimide, high density polyethylene (HDPE), and ultra-high
molecular weight polyethylene (UHMWPE). Other polymers such as polycarbonate (PC), polysulfone (PSU), and
polyphenylene sulfide (PPS) are also polymers that possess these desirable traits. To a lesser extent, polyphenylene
oxide (PPO) and polypropylene copolymer (PPC) can also be considered for use in sensors.
Project Mentor: Professor Alan Riga, Department of Macromolecular Science and Engineering
♦♦♦
Synergistic Approach to Targeted Nanoparticle Treatment of Aggressive Brain Cancer
Morgan Lorkowski, Department of Biomedical Engineering; Gil Covarrubias, Department of Biomedical
Engineering; Vindya Perera, Department of Biomedical Engineering; and Pubudu Peiris, Department of Biomedical
Engineering
Glioblastoma multiforme (GBM), an invasive form of brain tumor, is among the deadliest of cancers with a
poor prognosis and near terminal diagnosis. Systemic chemotherapy treatments are largely ineffective due to nonspecific drug distribution and poor drug penetration of the blood-brain barrier (BBB). While the use of
chemotherapeutic-loaded nanoparticles has been shown to increase drug accumulation in intracranial tumors like
GBM, nanoparticles exhibit patchy, near perivascular distribution, reducing their ability to penetrate the entire tumor.
To overcome these limitations, our lab developed a flexible, multi-component “nanochain” comprised of three iron
oxide nanospheres and one doxorubicin-loaded liposome linked in a linear chain-like assembly. The nanochains were
targeted with the RGD peptide, which locates and binds to the αvβ3 integrin, a receptor protein overexpressed in the
rapidly growing vasculature of cancerous tissue but minimally expressed in healthy blood vessels. Drug release is
remotely triggered by applying a highly tuned external radiofrequency field. The field causes the magnetic iron oxide
portion of the nanochain to oscillate, breaking open the drug-loaded liposome and allowing free cytotoxic drug to
spread throughout the entire tumor. The presence of free doxorubicin is directly correlated to apoptotic cell death.
This targeted nanochain can safely deliver toxic chemotherapeutics directly to the site of the tumor while decreasing
non-specific distribution, providing a controlled drug delivery system capable of creating a widespread anticancer
effect.
Project Mentor: Pubudu Peiris, Department of Biomedical Engineering
♦♦♦
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Ethical Diamond Extraction in Southern Africa
Cameron Macaskill, International Studies; Professor Shannon French, Department of Philosophy
Diamond extraction in Southern Africa has been reduced to a dichotomy between “blood” diamonds and
conflict-free diamonds, with conflict ultimately understood in terms of state-wide violence. This project seeks to reimagine diamond extraction and consumption as an ongoing form of violent extraction that cannot be clearly labeled
or marked. It does so by first examining the fictionalization of value and conducting a brief overview of the history
of diamond production in South Africa, Angola, and Botswana. This history is used to trace the violence of diamond
mines as precursors to pass laws up to the mines as current sites of unsatisfactory and dangerous mining conditions
today, arguing that these forms of violence are important to understanding the nature of diamond-driven conflict
while highlighting the potential complications of identifying conflict diamonds strictly in terms of potentiality for
funding civil war.
Project Mentor: Professor Shannon French, Department of Philosophy
♦♦♦

State Department Internship in Botswana
Cameron Macaskill, Department of Political Science; Professor Pete Moore, Department of Political Science
I completed an internship with the Department of State in the Political and Economic Section of the U.S.
Embassy in Gaborone, Botswana. While interning, I drafted the 2016 Annual Eligibility Review for the African
Growth and Opportunity Act to renew U.S. congressional funding for economic diversification and trade promotion
with Botswana. Additionally, I conducted a validation study on the success of income-generating projects in
Botswana funded by the U.S. government from 2000 to 2016, as well as completing an extensive report on BotswanaChinese bilateral relations. While working on my independent projects, I also provided support for high- level visits
to the Embassy such as a congressional delegation and the Assistant Secretary of State for African Affairs and
completed various site visits and diplomatic meeting between Foreign Service officers and local government officials.
Faculty Sponsor: Professor Pete Moore, Department of Political Science

♦♦♦
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Analysis of the Conditioned Lesion Response in Axon Regeneration
with Application of the NSAID Ibuprofen and Glucocorticoid Dexamethasone
Deepti Mahajan, Department of Biology, Jon Niemi, Department of Neurosciences, Richard Zigmond, Department
of Neurosciences
The peripheral nervous system (PNS) features a unique recovery cycle of regeneration and degeneration
with a variable restoration of neuronal functionality. The complexities underlying this machinery arise from the
neural communication, neurotrophic factors, and recently, the inflammatory response required for optimal recovery.
Postoperative drugs, particularly non steroidal anti-inflammatory drugs (NSAIDs) and steroids, administered as
analgesics in PNS injury treatment, interestingly serve an antagonistic role in the inflammatory response.
Furthermore, in recent studies, the macrophage response to injury, induced by inflammation is thought to be directly
involved in the conditioned lesion response vital to axonal regeneration. In clinical treatment of trauma to the PNS, it
is therefore vital for there to be a comprehensive understanding of the repair processes involved in peripheral neuron
regeneration. Experiments are underway to examine the influence of NSAID and steroid treatment with regards to a
conditioned lesion response in an in vitro model for peripheral nerve injury. The drugs of interest are the steroid
Dexamethasone and the NSAID Ibuprofen, which are both known to impair pro inflammatory cytokine production.
Histological analysis of the macrophage response to injury will be performed with criteria of neurite outgrowth 24
and 48 h following axotomy, macrophage population in axotomized cell bodies, and extent of injury.
Project Mentor: Richard Zigmond PhD, Department of Neurosciences
♦♦♦

Examining Controversy Levels of Bills as a Potential Agent of the
Effects of Increased Political Polarization on Decreased Congressional Productivity
Sarah Mattson, Departments of Economics and Computer Science, Dr. Ruben Hernandez-Murillo, Federal Reserve
Bank of Cleveland, Professor David Clingingsmith, Department of Economics
It has been well-documented that, in recent years, the United States Congress has become more polarized
and, simultaneously, less productive. However, it is unclear how the two phenomena relate to each other. Does the
trend of congressional polarization cause bills written in recent years to be more controversial than bills written in
previous eras? Alternatively, does the increasing polarization decrease the odds of a bill passing, holding constant the
level of controversy of the proposed bill? To test these hypotheses, numerical measures of controversy for each bill
are constructed using textual analyses of news articles relating to the bills. These controversy scores are used to create
a model to predict the likelihood that a bill will pass, given a level of controversy, in a given year. By comparing
levels of controversy of recent bills to levels of controversy of older bills, and by looking at the predicted probabilities
of equally controversial bills passing in recent Congresses and in past Congresses, different hypotheses about how
partisan polarization is affecting congressional productivity can be evaluated.
Project Mentor: Dr. Ruben Hernandez-Murillo, Federal Reserve Bank of Cleveland
Faculty Sponsor: Professor David Clingingsmith, Department of Economics
♦♦♦
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Portable Neonatal Hypothermia Therapy Device
Prashanth Veeragandham, Biomedical Engineering; Ishan Singhal, Biomedical Engineering; Natasha Mohanty,
Biomedical Engineering; Nishant Uppal, Biomedical Engineering; Shruti Raghunathan, Biomedical Engineering;
Elizabeth Doolittle, Biomedical Engineering
Birth Asphyxia is a serious global problem and causes nearly one million deaths in newborns worldwide. Fortunately,
therapeutic hypothermia (TH) has been promising in slowing down the onset of brain damage that is caused by birth
asphyxia. In this therapy, the affected newborns are subjected to a controlled reduction in core body temperature to
33.5 degrees Celsius, which initiated within 6 hours of birth and continued for 72 hours and followed by a slow
rewarming process. Essentially, reducing the internal body temperature slows the brain metabolism, and therefore
hinders further brain damage. Current devices that exist to induce therapeutic hypothermia are large, require a water
source, and are only available in certain hospitals. To eliminate these barriers to treatment, our team is developing a
portable device to induce therapeutic hypothermia without the need for a water source. The cooling system uses fans
for cooling, thermoelectric coolers and heatsinks to further help regulate temperature. Our aim is to make the current
device usable in transport vehicles (such as ambulances) and to be equipped with a battery backup so that cooling can
be initiated in any environment.
Project Mentors: Professor Colin Drummond, Department of Biomedical Engineering; Professor Matthew
Williams, Department of Biomedical Engineering
♦♦♦

Determining the role of PRMT5 in the methylation of promoter-region histone 3 arginine 8
Brendan Mullen, Department of Biology; Dr. Feng Tie, Department of Genetics and Genome Sciences; Dr. Peter
Harte, Department of Genetics and Genome Sciences
The protein arginine methyltransferase (PRMT) family of proteins has recently gained interest for its possible
roles in oncogenic pathways. One of these enzymes, PRMT5, is known to catalyze the symmetric dimethylation of
arginine 8 on histone 3 (H3R8me2s). Polycomb-target genes, known to play a crucial role in embryonic development,
could be possible targets of this enzyme. This work will investigate presence of PRMT5 and the methylation of H3R8
at Polycomb-target gene promoter regions as mediated by PRMT5, which has been shown to bind to and methylate
H3R8 in the promoter region of its targets. I will test the role of PRMT5 by first synthesizing double-strand RNA
(dsRNA) from a PRMT5 DNA template, and using that to knock down the PRMT5 protein in Drosophila S2 DGRC
cells. I will also use anti-PRMT5 antibody in Western blot to measure the efficiency of the knockdown. Chromatin
immunoprecipitation coupled with quantitative PCR will be used to measure the recruitment of PRMT5 to the
promoter region various Polycomb-target genes. It is expected that the loss of PRMT5 will result in reduction of
H3R8me2s in the promoter regions. Because Polycomb group proteins play an active role in many developmental and
oncogenic pathways, these results could then open the door to future work concerning PRMT5 as a therapeutic target
in cancer treatments.
Project Mentor: Dr. Feng Tie, Department of Genetics and Genome Sciences
Faculty Sponsor: Dr. Jean Burns, Department of Biology
♦♦♦
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Expressions of Hope Predict Rapid Response to Prolonged Exposure for Posttraumatic Stress Disorder
Gili Z. Ornan, Department of Psychological Sciences; Andrew A. Cooper, Department of Psychological Sciences;
and Norah C. Feeny, Department of Psychological Sciences
Early treatment response predicts positive outcomes across numerous psychotherapies and disorders. One potential
factor underlying early response is hopeful attitudes about recovery. In exposure-based treatment for depression,
patients’ self-reported outcome expectations have been linked to better outcomes, and patients’ hopeful statements to
early improvement. Prolonged exposure (PE) is an efficacious treatment for posttraumatic stress disorder (PTSD) to
which some patients rapidly respond. We hypothesized that early improvement would be linked to more hopeful
attitudes, in terms of both self-reported outcome expectations and observer rated in-session statements. Patients with
chronic PTSD received PE as part of a randomized clinical trial. Analyses include completers of at least 2 sessions (N
= 137). PTSD symptoms were assessed at intake and each session using the PTSD Symptom Scale - Self Report
Version (PSS-SR). We used an adapted version of the CHANGE coding system to rate positive and negative hope
expressions during Session 1. Patients who experienced reliable change (7+ point reduction) in PSS-SR scores by
Session 2 were classified as rapid responders (22.6%). Compared to other patients, rapid responders did not have
higher expectancy of treatment outcome or make more positive hopeful statements (ps > .05). However, early
responders made significantly fewer negative hopeful comments (p < .01). Patients’ statements of negative
expectations may signal reduced likelihood of rapid response. Observer ratings of in-session behaviors provided a
superior signal compared to self-reported outcome expectations. Clinicians should attend carefully to patients’ early
in-session expressions of hopelessness as potential targets for intervention, reinforcing more realistic views about
treatment response.
Project Mentors: Drs. Norah C. Feeny and Andrew A. Cooper, Department of Psychological Sciences
♦♦♦
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Sodium Homeostasis and Temperature Adaptation in Freshwater Teleosts
Jill Patel, Department of Physiology and Biophysics
Temperate freshwater teleosts must acclimate to seasonal temperature changes from 0-30°C. Na+/K+ ATPase
transports Na+ out of the gill epithelial cells into the blood. Prior research has shown that Na+/K+ ATPase activity is
greater in winter-acclimated than summer-acclimated freshwater teleosts (WFT and SFT respectively) when assayed
at the same temperature, suggesting that the activities of transporters mediating Na+ entry are also increased in WFT.
However, a competing hypothesis called “channel arrest” proposes the opposite. Currently, the mechanism by which
Na+ enters the gill epithelia of freshwater teleosts is not fully understood. Our lab and others have data indicating that
a Na+/H+ exchanger (NHE) mediates most Na+ entry. Thus, we hypothesized that NHE activity in SFT at temperatures
reflecting summer and winter water temperatures will be higher than in WFT due to channel arrest, which may be
activated by reduced water temperatures. This hypothesis was tested by measuring NHE activity in gill vesicles from
fathead minnows acclimated to winter (5 °C) and summer (20°C) temperatures in aquaria. To assess NHE activity we
created gill membrane vesicles containing a Na+-sensitive dye and measured changes in intra-vesicular Na+ caused by
changing pH from 6.5 to 7.5. Assays were performed at 5 and 20°C to mimic winter and summer temperatures. NHE
activity at four different intra-vesicular Na+ concentrations was measured. To calculate K ms and Vmaxs of NHE
activity, Michaelis Menten kinetics was used. Data are reported as the mean +/- standard error of the mean.
Assay Temperature 20°C
SA: Vmax: 0.16±0.03; Km: 8.6±5.9 mM
WA: Vmax: 0.15± 0.03; Km: 9.1 ±7.0 mM
Assay Temperature 5°C
SA: Vmax: 0.10±0.009; Km: 3.4±1.8 mM
WA: Vmax: 0.17±0.04; Km: 21.2±12.3 mM
We conclude that NHE activity in SFT at temperatures reflecting summer and winter water temperatures is not higher
than in WFT.
Project Mentor: Dr. Jeffrey Garvin, Department of Physiology and Biophysics
Faculty Sponsor: Professor Rebecca Benard, Department of Biology
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Anti-cancer effect of diosmetin involves AKT and PKC pathway via Rictor inhibition in prostate cancer cells
Riddhi Patel, Department of Biology; Dr. Sanjeev Shukla, Department of Urology; Ahmad Khalifa, Department of
Urology
Diosmetin (5,7 - Trihydroxy-4’-methoxyflavone) is a naturally occurring flavonoid present in citrus plants,
has chemopreventive effects on prostate cancer. In present study, we observed diosmetin as an effective inducer of
apoptosis and inhibitor of cell growth in human prostate carcinoma LNCaP (androgen-responsive) and PC-3
(androgen-refractory). However, growth of normal prostate epithelial cells; RWPE1 cells, were not inhibited after
diosmetin treatment. The serine/threonine protein kinase, mTOR (mammalian target of rapamycin) is a regulator of
cell growth, proliferation, motility and survival having two distinct complexes: mTOR complex 1 (mTORC1) and
mTOR complex II (mTORC2). Component Rictor (rapamycin-insensitive companion of mTOR) of mTORC2 plays
a vital role in the activation of Akt/PKB by phosphorylating at Ser-473. In prostate cancer cells, the induced
expression of Rictor by IL-6 (cytokine) and IGF-1 (growth factors) inhibited by diosmetin (20µM) treatment.
Diosmetin treatment inhibited Rictor nuclear localization, inhibiting phosopho-Akt (Ser-473) and increased the
nuclear presence of FOXO3a (Forkhead box O3) protein. The treatment also inhibited downstream of mTOR
pathway; p70S6 kinase, which promotes cell growth and survival. Additionally, the diosmetin downregulated Cyclin
D1, cdk2 and cdk4 and increasing KIP1/p27 and INK4a/p16. Moreover, diosmetin treatment altered mechanisms of
cell survival by down regulating the essential molecules of viz., c-Myc, X-Linked Inhibitor of Apoptosis (XIAP),
and Survivin. The present study demonstrates, LNCaP and PC-3 cells after diosmetin treatment inhibited Rictor
levels, which in turn altered Akt inhibited cell cycle progression and induced apoptosis.
Project Mentor: Dr. Sanjeev Shukla, Department of Urology
Faculty Sponsor: Professor Barbara Kuemerle, Department of Biology
♦♦♦
Analysis of Cytokines by Enzyme-linked Immunosorbent Assay
Clarissa Paw U, Department of Biology; Natarajan Bhaskaran, Department of Biological Sciences; and Pushpa
Pandiyan, Department of Biological Sciences
Candida albicans infections pose a health concern in immunocompromised patients. A better understanding
of the immune reactions could potentially lead to development of more effective treatments for patients. To that end,
this project examined the response of CD4+ T cells during fungal infection by Candida albicans, in a mouse model.
The concentration and identity of cytokines is a major factor in determining whether CD4+ T cells act as proinflammatory cells or anti-inflammatory cells. This lab has previously shown that Toll-like receptors (TLR-2) are
involved in the cytokine production and control of inflammation during this infection. We used Enzyme-Linked
Immunosorbent Assay (ELISA) analysis to examine the pro-inflammatory cytokines TNF-α, IL-17A, and IFN-γ and
anti-inflammatory cytokine IL-10 secreted by T-cells, in mice oral tissues, spleen, and lymph nodes. ELISA is a
technique that uses antibody coated plates to measure the concentration of analyte (i.e. cytokine of interest) present
in samples. Preliminary results for cytokine profiles are in line with previously collected flow cytometry data from
this lab. These results confirm the data that TLR-2 signaling is involved in IL-10 production in CD4+ T cells.
Project Mentor: Dr. Pushpa Pandiyan, Department of Biological Sciences
Faculty Sponsor: Professor Ronald Oldfield, Department of Biology
♦♦♦
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Consequences of Different Visual Fonts on Recognition Memory
for Projected Sentences
Elizabeth Perea, Department of Psychology
Recognition memory has been widely studied in terms of auditory signals, such as through the use of
meaningful and obscure speech sounds when listening to a sentence. However, there is little evidence on the effect of
perceptibility on recognition of visual materials, especially complex materials like sentences. Subjects studied
sentences that were either in an easily-perceived font or a font that was harder to read. When tested on recognition of
the sentences, subjects showed an advantage in memory for sentences that had been shown in an easily-perceived font.
Project Mentor: Professor Robert Greene, PhD., Department of Psychology
♦♦♦

Compliance with Fitness Goals; Gamification as a Form of Self-Efficacy
Emily Pestello, Department of Cognitive Science; Vera Tobin, Department of Cognitive Science
This project examines gamification and its potential relationship with self-efficacy. Gamification is a growing
trend across fields that uses what is known about self-efficacy, motivation, and game theory to engage participants
more strongly in whatever activity that is desired. We examine the relationship between gamification and self-efficacy
and hypothesize that effective gamification works at least in part by increasing self-efficacy.
Our project looks specifically at the effects of gamification on habit-building and meeting goals: compliance. We are
looking at compliance in young adults with self-set fitness goals to see whether a game designed to facilitate habitbuilding results in better outcomes, and to investigate whether outcomes are improved when people also use the game
in other areas of their life. If we find that the gamification does increase participants’ success rates in meeting their
goals, we are interested in looking to see if that effect can be explained by increases in self-efficacy. Based on the
current literature, we believe that increasing self-efficacy is what makes gamification successful. If our results do not
support that hypothesis, they will provide interesting data toward an investigation of what other aspects of gamification
are driving the increase in compliance.
Project Mentor: Professor Vera Tobin, Department of Cognitive Science
♦♦♦
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Effect of Retinoic Acid on the Asymmetric Division of Glioblastoma Cancer Stem Cells
Kayla Pfaff, Nutritional Biochemistry and Metabolism; Masahiro Hitomi, Department of Cellular and
Molecular Medicine, Cleveland Clinic; Justin Lathia, Department of Cellular and Molecular Medicine,
Cleveland Clinic
Glioblastoma is the most aggressive brain tumor and is commonly resistant to therapeutic treatments.
Within glioblastoma tumors, there is a population of cancer stem cells (CSCs) which are believed to be the reason
glioblastoma is resistant to treatment. CSCs are a fraction of tumor cells that resist conventional therapies and are
capable of regenerating the tumor with all types of neoplastic cells including CSCs themselves and more
differentiated tumor cells with less tumorigenic capacity. Induction of differentiation is expected to reduce
tumorigenecity and therapeutic resistance of CSCs. Indeed, differentiation induction by retinoic acid (RA) has been
successfully used to induce remission in acute promyelocytic leukemia. As RA can induce differentiation of normal
neural stem cells that utilize common signaling pathways as CSCs to maintain their stem cell state, I hypothesized
that glioblastoma CSCs differentiate upon RA treatment. Within this ongoing project, glioblastoma CSCs were
treated with various differentiation inducing reagents such as fetal bovine serum, bone morphogenesis protein 4, and
RA. The stem cell state and the degree of differentiation of CSCs were monitored by measuring the expression levels
of various markers including Sox2 and GFAP. This analysis of marker expression will potentially determine RAs
ability to induce differentiation of glioblastoma CSCs. Current results indicate a suppression of Sox2 expression, but
GFAP was not induced to detectable levels by RA. These data suggest that retinoic acid may suppress stem cell state
of CSCs, but more research on this topic is needed.
Project Mentor: Dr. Masahiro Hitomi, Department of Cellular and Molecular Medicine, Cleveland Clinic
Faculty Sponsor: Dr. David Cavallo, Department of Nutrition
♦♦♦
Bell’s Palsy is the Result of an Autoimmune Disease Contrary to Hypotheses Indicating Herpes Simplex
Virus
Evan Prichard, Department of Biology
Nerve disorders are a popular subject of research due to their unpredictability and their possible implications
in nerve regeneration. Bell’s palsy is an idiopathic condition characterized by paralysis on one or both sides of the
face due to disruption of the seventh cranial nerve. Numerous studies on its origin and epidemiology have attributed
the cause of Bell’s palsy to infection by the herpes simplex virus. The presence of herpes simplex viral DNA in the
endoneural fluids of the seventh cranial nerve supported this hypothesis. However, research over the past six years
has led me to believe that the previous causation was actually a correlation. This paper argues that Bell’s Palsy is
actually caused by an autoimmune disease activated by the presence of a virus. Research shows that corticosteroids,
often used to treat autoimmune diseases, are more effective at treating Bell’s palsy than antiviral medication, which
would indicate that Bell’s palsy is not a viral infection. Bell’s palsy has several characteristics, such as demyelination
of the seventh cranial nerve and altered T cell and B cell counts, that mimic other autoimmune diseases. Finally, the
discovery that vaccinations, such as for hepatitis B, are causing Bell’s palsy shows that viruses other than herpes
simplex virus can cause this condition.
Faculty Sponsor: Dr. Karen Abbott, Department of Biology
♦♦♦
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The Prospective Relationship Between Baseline Emotion and Response to Imaginal Exposure in
Posttraumatic Stress Disorder Patients
Alexa M. Raudales, Department of Psychology and Department of Biology, Dr. Andrew A. Cooper,
Department of Psychology
Individuals with posttraumatic stress disorder (PTSD) experience strong negative emotions such as fear and
sadness, and often have difficulty regulating these feelings. Prolonged exposure (PE) is an efficacious treatment for
PTSD that encourages patients to “approach” negative emotions. In PE, patients complete imaginal exposures (IE)
by recounting their trauma memory aloud, then reflect on and process trauma-related emotions with their therapist.
Patients’ emotional response to IE can provide important information about treatment outcome, dropout and change
processes during PE; thus, any early warning of potential difficulties with IE is clinically helpful. However, it is
unclear whether patients’ perceptions of their emotion-regulation ability accord with observer ratings of negative
emotional behaviors, or predict future emotional distress. We hypothesized that patients’ self-reported emotion
regulation ability would be correlated with concurrent, in-session negative emotionality, and also predict negative
emotion after their first IE. Patients with chronic PTSD (n=107) received PE as part of a randomized clinical trial. At
session 1, patients completed the Difficulties in Emotion Regulation Scale (DERS). Reliable, trained observers used
a modified version of the Change and Growth Experiences Scale to rate standardized segments of sessions 1 and 3,
coding negative non-verbal emotion (e.g. frowning), negative verbal emotion (e.g., “I feel sad”) and negative somatic
functioning (e.g. crying) on a 0-3 scale. Patients’ self-reports were not robustly correlated with observed emotionality
at session 1 (rs = .08 - .24), with only a modest association between DERS and negative verbal expressions. However,
patients’ negative somatic expressions after their first IE were predicted by session 1 DERS scores (rs = .24) and
session 1 somatic ratings (rs = .23). These findings cast doubt on patients’ perceptions of emotional control as
accurate, emphasizing the importance of in- session ratings. Further research is needed to better understand somatic
functioning as an indicator of distress.
Project Mentor: Dr. Norah Feeny, Department of Psychology
♦♦♦

The Effect of Word Perceptibility on Recognition Memory
Maia Saad, Department of Psychological Sciences; Dr. Robert Greene, Department of Psychological Sciences
Do we have better memory for information that was easy to perceive than for information that was hard to
perceive? Few studies have taken into account the effects of perception of words on memory. The purpose of this
study was to examine the difference in word recognition based on typeface. In this experiment, participants were
exposed to a list of words presented in either easy-to-perceive font (Times New Roman), or hard-to-perceive font (Old
English Text). They were then given a recognition test with the previously shown words, as well as new words, to
assess their ability to remember them, and whether font style had any effect on their results. The hypothesis was that
hard-to-perceive words would have higher recognition rates than easy-to-perceive and new words during recall. The
results showed that there was no significant difference between the ability to recognize easy-to-perceive and hard-toperceive words. They also showed that there were significant differences in recognition when coupling easy- toperceive and new words, and hard-to-perceive and new words. These findings suggest that there is essentially no
effect on word recognition when considering font type, and that individuals are more likely to recognize words that
were previously shown to them than new words.
Project Mentor: Dr. Robert Greene, Department of Psychological Sciences
♦♦♦
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Differences in responses to words and paintings in recognition memory
Mikalah Singer, Department of Cognitive Science, Department of Psychology
Recognition memory deals with a person’s ability to recall and recognize information that have seen previously. In
this study, two different groups of students saw a list of 70 different stimuli, some were of paintings and some we
of words. Each student was then given an answer sheet and shown slide show of stimuli. Each slide of the slide show
contained one word and one painting. The students had to decide which of the two stimuli shown (either the word
or the painting) was previously shown to them through the first set of stimuli that they had seen. The data that we
were able to collect looked at how often the students picked the correct stimuli that was shown to them.
Through the data we collected we were able to follow the pattern that people are more likely going to choose the
word stimuli over the picture stimuli and our data that we collected proved that this hypothesis was significant.
Faculty Mentor: Dr. Robert Greene, Department of Psychology
♦♦♦

Verifying a New Method of Cosmic Ray Detection
Alex Smith, Department of Physics; Ryan Lorek, Department of Physics
Cosmic rays are charged particles that enter the Earth’s atmosphere from outer space. The highest-energy
cosmic rays, sometimes called ultra-high-energy cosmic rays (UHECRs), are extraordinarily energetic, but very rare;
only detector arrays spanning thousands of square kilometers can detect significant numbers of them. We are analyzing
data taken with a prototype cosmic ray detector to place limits on its performance capabilities in such an array. The
detector has two major parts. First, a scintillator panel array detects the presence of a possible air shower, a particle
cascade caused by a cosmic ray’s interaction with atmospheric particles. Upon a shower’s detection, an upwardsfacing photomultiplier tube (PMT) records Cherenkov light emitted by the shower’s propagation through the
atmosphere. If the number of Cherenkov photons collected varies directly with the incident energy of the cosmic ray
that generated them, a histogram of collected Cherenkov light-pulse heights should resemble the known power law
form of the cosmic ray energy spectrum. Our analysis of data recorded with the detector in 2014 shows this is likely
the case; the light-pulse height appears to fall off at the correct exponential rate. Further analysis may allow the
energies of the observed cosmic rays to be calibrated for directly, by comparing the observed event rates for each
histogram bin to simulated event rates.
Project Mentor: Professor Corbin Covault, Department of Physics
♦♦♦
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The Effect of Nanopatterned Surface on Intracortical Microelectrode Biocompatibility
Cara Smith1,2, Seth Meade1,2, Keying Chen1,2, Jeffrey Capadona1,2, Evon S. Ereifej1,2
1 Department of Biomedical Engineering, Case Western Reserve University, Cleveland, OH
2 APT Center, Louis Stokes Cleveland VA Medical Center. Cleveland, OH
Intracortical microelectrodes provide a means to both treat and understand diseases and injuries of the
brain/nervous system. However, these devices ultimately fail at chronic time points due to the inflammatory response.
The initial insertion of these electrodes causes a cascade of inflammation which leads to a chronic foreign body
response and encapsulation of the electrode. One contributing cause of this inflammatory response is the discontinuity
between the brain tissue and the device interface structure/texture. The goal of this study is to examine the effects of
nanoscale surface modifications, similar to the native in vivo environment of the brain, on reducing the inflammatory
response compared to a standard, smooth microelectrode surfaces. Non-functional, Michigan-style silicon shank
microelectrodes were patterned using focused ion beam (FIB) etching to create nanoscale parallel grooves on the
device surface. Non-patterned silicon shanks were used as controls. Patterned or non-patterned shanks were implanted
into the cortex of Sprague Dawley rats for two weeks and four weeks. Cortical slices of the brain tissue were then
analyzed for the presence of astrocytic scarring, microglia/macrophages, blood-brain barrier permeability, and viable
neurons using immunohistochemical (IHC) staining in combination with a Matlab image analysis program to quantify
the fluorescent intensity values surrounding the site of implantation. At 2 weeks, the control (non-patterned) showed
higher levels of activated microglia than the patterned; however, the presence of astrocytes around the site of injury
was greater for the control. After 4 weeks, the surface modified implant showed increased amounts of neuronal
viability and reduced amounts of activated microglia, astrocytes, and blood-brain barrier permeability compared to
the non-patterned control.
Faculty Sponsor: Dr. Jeffrey Capadona, Department of Biomedical Engineering
Project Mentor: Dr. Evon Ereifej, Department of Biomedical Engineering
♦♦♦

Growth Mechanics of MAPbI3 Perovskite
Sam Sprawls, Department of Physics; Katherine Starr, Department of Materials Science; Maria Kim, Department
of Materials Science; Bin Liu, Department of Physics; Christine Andreasen, Department of Materials Science; Noah
Sweet, Department of Materials Science; Dr. Ina Martin, Department of Physics; Dr. Timothy Peshek, Department
of Materials Science; Dr. Ken Singer, Department of Physics
Solar cell technology has shown promise in replacing greenhouse gas producing energy sources. High
efficiency, low cost, long lasting photovoltaic technology is necessary to increase the contribution of photovoltaics
to world electricity production. Perovskite solar cells are an exciting field of research as they have met the first two
requirements. Perovskite solar cells have reached 22.1% efficiency. Because they can be fabricated with solution
processing, less energy and money is required in fabrication. In this project I analyze the various methodologies used
in literature to fabricate perovskites using a two-step solution deposition. I began with a standard two-step
methodology using a solution (1) of PbI2 in dimethylformamide (DMF) and (2) of CH3 NH3 I (MAI) in isopropanol
spin coated subsequently to produce MAPbI3 perovskite. Changes were made to this base procedure by changing the
concentration of the solutions, using additives in solutions, altering spin conditions and altering the material on which
the perovskite was deposited. Various characterization techniques were applied throughout the deposition procedure
to determine what mechanisms drove the changes in the creation of perovskite. Optical characterization methods were
used to determine the band gap, crystal size and density of the material. Electrical tests were used to determine the
perovskite’s viability for use in solar cells.
Project Mentors: Dr. Ina Martin, Department of Physics; Dr. Timothy Peshek, Department of Materials Science
Faculty Sponsor: Dr. Ken Singer, Department of Physics
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Urban Heat Islands Shape the Thermal Tolerances of Terrestrial Isopods
Marlowe Susselman, Department of Biology and Department of Environmental Studies
Conversion of undisturbed habitats to human settlements is accelerating globally, yet we have a limited
understanding of how organisms respond to these changes. One of the most consistent signals of this urbanization
process is the generation of urban heat islands, characterized by warmer environmental temperatures compared with
nearby undeveloped habitats. How organismal physiologies are shaped by these elevated temperatures in cities
remains unclear. Ectothermic species are excellent for studying the impacts of temperature on physiology as their
body temperatures closely track changes in air temperature. Terrestrial isopods are a ubiquitous feature of both urban
and undeveloped habitats, and are therefore ideal for examining changes in organismal physiologies under urban heat
islands. We collected isopods from multiple urban and undeveloped sites in Cleveland Ohio, reared them under a
common garden temperature regime, and tested their upper and lower thermal tolerances using a dynamic temperature
ramping protocol. Tolerances were estimated as the point at which isopods lose muscular coordination, which signifies
an ecological death. We found evidence of phenotypic shifts in tolerance across urban and undeveloped sites. Future
work will examine the mechanisms that contribute to this variation, specifically whether these shifts are produced via
phenotypic plasticity or evolutionary change.
Project Mentor: Dr. Sarah Diamond Department of Biology
♦♦♦

Postnatal Emmetropization and Targeted Interventions to Prevent Myopia
Erlein Tacastacas, Department of Biology
Emmetropization, the process by which the eye attains emmetropia, occurs as early as within the first weeks
of life in some animals and most rapidly in the first half decade of human life. An emmetropic eye correctly refracts
incoming light rays so the image formed on the retina is in focus. Emmetropia is achieved by matching the axial length
of the eye with the focusing powers of the cornea and the lens. While the details of emmetropization are still unclear,
animal and human studies have shown the process to be active, dependent on visual experience, and regulated by
retinal “stop” and “go” signals such as dopamine and glucagon. Defects in emmetropization can lead to refractive
errors such as hyperopia and myopia in which the image is formed anterior or posterior to the retina, respectively, and
thus appears out of focus. Myopia, the most common refractive error arising from increased axial length, can progress
into severe pathological myopia or blindness, as well as pose a considerable economic burden worldwide. Therefore,
preventing myopia and axial elongation would be beneficial. Despite the limited understanding of the biochemical
characteristics of emmetropization, what is currently known may be helpful in developing targeted interventions
against myopia. Promising interventions include increased outdoor activity and atropine drops. Although their
mechanism of action is unclear, they result in decreased axial elongation, which can prevent progression of myopia.
This review summarizes research on the mechanism of emmetropization, the defects that lead to myopia, and targeted
interventions aimed at preventing myopia.
Project Mentor: Professor Leena Chakravarty, Department of Biology
♦♦♦
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Developing and testing new pediatric sentence recognition materials
Nardine Taleb, Communication Sciences and Disorders, Department of Psychological Sciences, Kristina
Bowdrie, Department of Psychological Sciences, Brandi Jett, Department of Psychological Sciences
There is currently a need for audiological sentence-recognition materials developed specifically for children.
Sentence recognition materials entail asking someone to repeat back a sentence presented in quiet or noise. The goal of
this type of testing is to provide the clinician with information about a listener’s hearing ability in their natural environment.
Our lab created a new a corpus of 400 sentences developed specifically for children. The 400 sentences are separated into
20 lists and include 1600 scorable keywords. Currently, all lists are balanced for keyword frequency, syntax structure,
syllabic counts and fricative/affricate counts. The goal of the current project was to confirm list equivalency of the 20 lists.
Data for normal-hearing adults and children will be presented.

Project Mentor: Dr. Lauren Calandruccio, Department of Psychological Sciences
♦♦♦

Determination of median flower size variation in Rhododendron species based on maximum
likelihood phylogeny of the matK gene
Sally Tan and Jean H. Burns, Department of Biology
The evolution of flower traits are key to the diversity of flowering plants, and studies of floral evolution have made
considerable progress since the molecular revolution in systematics (Chanderbali et al. 2016). Rhododendrons are evergreen
plants that thrive in areas with temperate climates such as Southern Asia. Consisting of over 1,000 species in widespread
habitats, the Rhododendron genus is commonly classified based on morphological characteristics of the plant. While
previous molecular phylogenetic analyses are available for subsets of taxa, a global molecular Rhododendron phylogeny is
not currently available. In this study, we estimated the largest molecular phylogeny of Rhododendron to date, with 276 taxa,
using the similarity in sequence of the matK (Megakaryocyte-Associated Tyrosine Kinase) gene using a Genetic algorithm
for rapid likelihood inference (Zwickl 2006) (Garli version 0.951). Subsequently, we performed parsimony ancestral state
reconstruction of the median flower size (corolla opening length and width) (Mesquite 3.10) to determine how flower size
has evolved. We find that small flowers have evolved multiple times in the Rhododendron, suggesting that selection for
small flower size might be common across the genus.

Faculty Sponsor: Jean H. Burns, Department of Biology
♦♦♦

The Relationship Between Parent Behaviors and Emotion Regulation in Pediatric Trichotillomania
Sindhuja Tatagari, Department of Psychological Sciences; Marco-Antonio Brown, M.A., Department of
Psychological Sciences; and Dr. Amy Przeworski., Department of Psychological Sciences
Trichotillomania (TTM) is an obsessive-compulsive spectrum disorder characterized by repetitive pulling of one’s
own hair, often resulting in bald spots. Prior work suggests that hair pulling may serve as a soothing and emotion regulation
strategy for individuals with TTM. Research about related pediatric conditions suggests that parenting behaviors and
parental attitudes are associated with a higher degree of symptomatology and distress. However, little is known about parent
factors in pediatric TTM. Specifically, we hypothesize that parental warmth and emotional over-involvement are
significantly correlated to emotion regulation in children with chronic hair pulling. Data analysis will be conducted in a
sample of n = 27 caregivers of children between 10 to 17 years of age who participated in an Internet-based survey. Results
and potential implications will be discussed.

Project Mentor: Dr. Amy Przeworski, Department of Psychological Sciences
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Comparing ENaC Levels in Placental Tissue of Cystic Fibrosis and Wild Type Mice related to
Fetal Development
Isabel Tenreiro, Department of Nursing; Rebecca Darrah, Department of Nursing; Paul Litman,
Department of Nursing; and Eric Barbato, Department of Nursing
People who have cystic fibrosis have a mutation in a gene that changes the cystic fibrosis conductance
regulator (CFTR) protein. CFTR is important for the movement of ions such as salt in and out of cells.
Because of the absent CFTR, the sodium channel called ENaC is upregulated in epithelial cells, though it is
unknown whether the same upregulation occurs in placental tissue. This project was concerned in
determining whether that were true and if that upregulation contributed to fetal development. This was done
by comparing the gene expression of ENaC in 25 different placental tissues of the same maturity. 12 placentas
came from CF mothers and 13 came from wild type mothers. The project consisted of the extraction of RNA
from the placental tissues, it’s conversion to cDNA and multiple runs of a TaqMan qPCR to read the gene
expression of each placenta. We determined that ENaC was actually down regulated in placental tissue of
WT mice and of CF mice and that there is relatively no difference between the two. Potential future research
could continue testing ENaC and its activity, not its expression, to determine if ENaC is related to fetal
development in CF mice at all.
Project Mentor: Dr. Rebecca Darrah, PhD, Department of Nursing
♦♦♦
Haltere influence on gaze control in tethered Drosophila flight
Ilakkiya Thanigaivelan, Department of Biology undergraduate; Shwetha Mureli, Department of Biology
lab technician; Michael L. Schaffer, Department of Computer Science undergraduate; Dr. Jessica Fox,
Department of Biology
Animal behavior requires the integration of multiple sensory information streams. For flying
animals, stability and control require the rapid integration of visual and mechanosensory information.
Information about body rotations in flying flies is provided with high speed and precision by the halteres,
reduced hindwings that are essential for fly flight. In this study, we examined the head movement behavior
of intact fruit flies and flies with complete haltere ablations in the absence of rotational body movement.
Each group of flies flew on a rigid tether in multiple visual contexts. Although haltere input is necessary for
spiking activity in some neck motoneurons of larger flies, we found that haltere removal did not decrease the
flies' range of head movements. We also found that head response is smaller in haltereless flies at higher
wide-field visual motion speeds. Additionally, we found that head movements in response to visual stimuli
only occur during flight. Currently, we are looking at the influence of octopamine in gaze control.
Octopamine is a neurotransmitter that becomes active in some animals during flight. We are conducting
experiments with octopamine-deficient flies and studying their head movement responses to visual stimuli.
Overall, our results suggest a complex role for the haltere in gaze control that is modulated by visual context.
Project Mentor: Dr. Jessica Fox, Department of Biology
♦♦♦
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Healthcare Disparities in Melanoma Survival by Race and Insurance Status
Raghav Tripathi, Department of Biology and Department of Anthropology
Many complex interrelated factors contribute to disparities in skin cancer incidence and death among
individuals of low socioeconomic status and underserved racial groups. The objective of this research was to
explore the effect of race and insurance status on survival rates for cutaneous melanoma (CM--one of the most
serious forms of skin cancer) while controlling for stage of disease at presentation. The data for this study was
obtained from the Ohio Cancer Incidence Surveillance System (OCISS), a cancer registry of the Ohio Department
of Health. Individuals with microscopically confirmed cases of CM between 1996 and 2009 with follow-up to
2010 were selected. Ultimately, 26,958 patient records with all information for primary payer, race, and stage of
disease at presentation were collected. It was determined that the incidence of CM has increased 141% in Ohio
from 1996 to 2009 (compared to 24% nationally) and that the annual increase in CM incidence in Ohio was 7.2%
(compared to 1.7% nationally). Compared with white patients, black patients were more likely to have
Medicare/Medicaid and Asian patients were more likely to have no insurance or private insurance. Black patients
were more likely to present at a late stage than white patients (leading to worse outcomes), and patients with
Medicare/Medicaid were more likely to present at a late stage than patients with any other insurance.
Understanding overall disparities in CM survival by race/insurance status and differences between Ohio and
national CM survival rates is critical to bettering clinical approaches to CM and corresponding health outcomes in
the future.
Project Mentor: Professor Jeremy Bordeaux, Department of Dermatology
♦♦♦

Regional Cingulate Cortex Volume Changes in Patients with Generalized Tonic-Clonic Seizure
Raghav Tripathi, Department of Biology and Department of Anthropology
Epilepsy is characterized by recurrent seizures which exert severe cardiovascular, breathing, and motor
consequences. Sudden Unexpected Death in Epilepsy (SUDEP) accounts for 7%–17% of deaths in individuals
with epilepsy, and over half of deaths in intractable epilepsy patients. Generalized Tonic-Clonic seizures (GTCs)
are a significant risk factor for SUDEP. Although the physiological mechanisms underlying SUDEP are unclear,
a combination of cardiovascular and respiratory dysfunction (resulting in impaired perfusion and hypoxia,
respectively) has been implicated. Seizure-induced respiratory/cardiovascular changes, which follow from
impaired regulation, may cause further brain injury. Consequently, the risk of SUDEP could be exacerbated if
respiratory/cardiovascular brain regulatory structures were adversely affected in GTC patients. The cingulate
cortex (CC) is one such regulatory region, and is involved in behavioral, executive, and autonomic functions
(especially cardiovascular control). We assessed cortical injury in GTC patients using high-resolution magnetic
resonance imaging scans, collected from 53 GTC patients (Mage ± SE:37.1 ± 1.7 years, 22 male) and compared
this group with a population set of 530 control subjects (Mage ± SD:37.1 ± 0.5 years, 219 male). We measured
group differences in mean CC cortical thickness and age-thickness correlations using FreeSurfer software,
accounting for age/sex (0.05 false discovery rate). Increased cortical thickness in GTC patients appeared in the
mid-posterior, subgenu and anterior CC. Both the anterior and posterior CC contribute to parasympathetic
autonomic modulation. Thickening of the CC (possibly a result of glial injury) may impact protective
parasympathetic processes over blood pressure and cardiac arrhythmia, both a concern for SUDEP risk in GTC
patients and a potential predictive biomarker for SUDEP.
Project Mentor: Professor Ronald Harper, Department of Neurobiology, University of California at Los Angeles
♦♦♦
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A kinesin-6 family member, MKLP1, limits dendritic branching in Drosophila sensory neurons
Priya Tumuluru (BA Psychology), Department of Neurosciences; Colleen McLaughlin, Department of
Neurosciences; James Sears, Department of Neurosciences; Heather Broihier, Department of Neurosciences
In neuronal dendrites, form regulates function; thus, dendritic arborization is an important determinant of neuronal
function. Precise regulation of cytoskeleton organization and dynamics is key to generation stereotyped dendrite arbors
during development. Our lab previously discovered that the FoxO transcription factor modulates dendritic branching
in sensory neurons by promoting microtubule dynamics. In motorneurons, we found that FoxO signaling
transcriptionally represses the kinesin-6, Pavarotti/MKLP1 (Pav-KLP), which functions to stabilize the microtubule
network. The identification of Pav-KLP as a transcriptional target of FoxO in motoneurons raises the question of
whether FoxO may also regulate sensory dendrite branching via Pav-KLP. To test this hypothesis, we investigated the
effect of both loss- and gain-of-function of Pav-KLP on dendrite branching. We began by assessing Pav-KLP
overexpression phenotypes. If FoxO represses Pav-KLP in sensory neurons, we predict that Pav-KLP overexpression
phenotypes will mimic FoxO loss-of-function phenotypes. Indeed, we find that the dendritic branching was reduced
in Pav-KLP overexpression. Thus, Pav-KLP may be sufficient to regulate dendrite branching. On the other hand, we
predicted that Pav-KLP loss-of-function would mimic FoxO overexpression phenotypes. We find that the branching
significantly increased, suggesting that Pav-KLP may function to regulate branch numbers. Taken together, our
findings reveal a novel role for Pav-KLP in dendrite branching.
Project Mentor: Dr. Heather Broihier, Department of Neurosciences
♦♦♦

Development of Polymeric Therapeutic Nanoparticles: Toward Targeted Delivery and Efficient 19F
MRI Imaging of Solid Tumors
Kristen Wek, Jaqueline Wallat, Jonathan K. Pokorski
Department of Macromolecular Science and Engineering, Case Western Reserve University School of Engineering,
10900 Euclid Avenue, Cleveland, Ohio 44106, United States.
In order to improve current chemotherapy treatments, there is a need for robust, non-harmful imaging modalities that
can serve to treat and longitudinally monitor patients’ tumors throughout the course of treatment. Fluorine (19F) MRI
provides a safe tracer technology, wherein a coupled 1H MRI and 19F MRI allows the anatomical location of the tracer
to be realized. Polymeric nanoparticles were designed with an azide termini, high fluorine content for MRI, selfassembly, and minimal toxicity. For nanoparticle synthesis, atom transfer radical polymerization (ATRP) shows
control over molecular weight and polymer dispersity. Random copolymers were synthesized using ATRP of
trifluoroethyl methacrylate (TFEMA) and polyethylene glycol methylether methacrylate (PEGMEMA) and shown to
self-assemble to colloidal nanoparticles that can take advantage of passive tumor targeting via the EPR effect. Previous
in-vivo studies have demonstrated significant uptake into tumors from mice models for triple negative breast cancer and
ovarian cancer via fluorescent imaging of the particle. In order to improve the 19F MRI imaging properties of the
nanoparticle, new copolymers, with various molecular weights and compositions, have been synthesized to compare
imaging efficiency with particle size and polymer composition. The library of random and block fluorinated
copolymers show no adverse changes with these variables, while the polymer azide termini provide a platform for
clicking on chelating agents to improve imaging properties. The optimization of this system could provide clinically
relevant signal strengths with passive tumor targeting. Overall, the goal is to improve the imaging properties of the
polymer for 19F MRI tracer technology.
Project Mentor: Dr. Jonathan Pokorski, Department of Macromolecular Science and Engineering
♦♦♦
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Standing on Water: An Investigation of the Rules Governing Water Strider Locomotion
Emily Welsh, Department of Mechanical and Aerospace Engineering
Water striding insects, water striders and fishing spiders, move over the surface of the water using surface
tension, which allows them to have fast, efficient, and silent movement. These insects rely on the curvature force, the
force of surface tension, of deforming the water’s surface for static support rather than on buoyancy. Relying on
surface tension results in movement that does not break the water surface, in the ability to move over both very deep
and very shallow surfaces with ease, and in very low friction. Recent years have seen efforts to create water strider
inspired robots that use surface tension as their static supporting force. There has been significant variation in how
much weight these designs can support based on the different methods used to harness surface tension such as the
number of legs, configuration of the legs, amount of surface area, etc. This work explores the parameters around
surface tension based design such as surface area, weight, and hydrophobicity of the leg material. The aim is to develop
a design envelope and a thorough understanding of methods to harness water tension for the development of water
strider inspired robots. A well-developed design envelope will allow for more targeted designs of water strider robots
in the future, for example designing specifically for the weight required or for the maximum allowable size.
Project Mentor: Professor Roger Quinn, Department of Mechanical and Aerospace Engineering
♦♦♦

The Effect of Vitamin E on regulation of Tocopherol Transfer Protein Transcription
Ericka Young, Department of Nutrition; Sarah Hickman, Department of Nutrition; Elizabeth Zunica, Department
of Nutrition; Dr. Stacey Chung, Department of Nutrtion
Alpha-tocopherol, also known as the biologically active form of Vitamin E, is a fat soluble anti-oxidant. As
an anti-oxidant alpha-tocopherol protects the body from oxidative stress which causes damage to cells. Tocopherol
Transfer Protein (TTP) is used in the process of secreting tocopherol from hepatocytes. Mutations in TTP can lead to
Ataxia with Vitamin E deficiency (AVED), a condition characterized by neurodegeneration. It is currently unknown
whether or not TTP gene expression is directly regulated by alpha-tocopherol or indirectly regulated by the antioxidant effects of alpha-tocopherol. In order to gain further insight into TTP regulation, TTP expression will be
measured when exposed to alpha-tocopherol and when exposed to an alpha-tocopherol analog without anti-oxidant
properties known as 6HMTC. The anti-oxidant status of 6HMTC will be determined using a dichlorofluorescein (DCF)
assay.
Project mentor: Professor Danny Manor, Department of Nutrition

♦♦♦
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Role of Whole-body and Skeletal Muscle Cftr in
Glucose Homeostasis in Mice
Tianmeng Zhou, BS Nutritional Biochemistry and Metabolism; Dr. Michelle Puchowicz, Department of Nutrition
Cystic fibrosis (CF) is a genetic disorder caused by the presence of mutations in both copies of the gene for
the cystic fibrosis transmembrane conductance regulator (CFTR) protein. Clinical signs, such as underweight and
short stature, have indicated that patients with CF may exhibit dysregulated energy metabolism. In this experiment,
CF mouse model was used to determine the role of Cftr in glucose homeostasis in skeletal muscle and to study whether
energy imbalance was caused by the absence of the Cftr protein specifically in skeletal muscle. To accomplish this
goal, measurements of glucose uptake and oxidation was determined in WT, CF, Cftrmuscle-off, and Cftrmuscle-on
mice, using targeted metabolomics approach combined with glucose stable isotope tracers and advanced mass
spectrometry techniques. The 13C labeling was increased approximately one-fold with acetyl-CoA, collected from
resting skeletal muscle of conscious CF mice during 13C glucose infusions compared to WT mice. The data suggest
that CF mice have higher fractional rate of glucose oxidation in skeletal muscle. Citric acid cycle activity, as measured
by 13C label incorporation into citric acid intermediates, was not statistically different. The substrate utilization in
Cftrmuscle-off mice was not significantly different compared with WT mice. This indicates that the tissue Cftr may
not play a primary role on the dysregulation of glucose homeostasis on CF mice. Further studies are needed to
elucidate the role of multi-organ Cftr in the dysregulation of glucose homeostasis in order to help in the development
of new nutritional treatment strategies for CF patients.
Project Mentor: Dr. Michelle Puchowicz, Department of Nutrition
♦♦♦
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December 9, 2016
The Celebration of Student Writing and Research showcases undergraduate student writing
projects from across the university. The celebration encourages students to (re-)present and
display their research and writing in formats other than conventional word-processed documents.
Some students create video projects; others produce poster presentations or read aloud portions of
their writing; still others design models or digital illustrations that present their writing projects in
new media.
The Writing Resource Center coordinates the Celebration of Student Writing and Research. The
Writing Resource Center (WRC) at Case Western Reserve University provides writing
consultation to students across the university in Bellflower Hall and other campus locations as well
as online. More than 40 full-time Writing Program faculty and graduate students staff our center.
Each year, WRC consultants conduct more than 5,000 individual sessions with approximately
1,500 individual students ranging from first-year writers to graduate students and faculty.
The Center for the Study of Writing, which in part supports the Celebration of Student Writing
and Research, was established in 2008 to facilitate research and scholarship on writing at the
University and in the world. It serves three distinct but interrelated roles at the University: to
support writing and research by resident and visiting students and scholars; to facilitate exciting
new courses and curricula on writing; and to provide an array of practical writing and publishing
support services to the University and University Circle communities. For more information, see
http://www.case.edu/writing/csw.
Since 2009, the Center for the Study of Writing has been sustained by generous gifts from Marilyn
McCulloch (FSM ’50); from Edward S. Sadar, M.D. (ADL ’64, SOM ’68) and Melinda Melton
Sadar (FSM ’66); from Sharon Schnall (MBA ‘87) and Dr. R. Drew Sellers (EMBA ‘08); from
Eric Winter, M.D. (CWR ‘98, GRS ‘91, MD ‘98); from Jackson McHenry (ADL ‘52); and from an
anonymous donor.
The Celebration of Student Writing and Research is additionally supported by the SAGES
Program and the Department of English.
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Courses and Organizations:
Course: FSCC 100: Social Meanings of Health
Course Instructor: Mary Assad
Students: Peilin Chang,Huaxing Cui, Zhifei Gu,Mingrui Huang,Zongyu Li, Khanh
Cao, Nguyen Rundong Peng, Renny Qi, Ke Ren, Sang Weon Suh, Thuy
Dan Diep Vo, Jiayin Wang, Zi Wang, Chenming Wei, Ran Wu, Bocong
Zheng
In the age of “e-health,” FitBits, and Beachbody, health seems to be an attractive, attainable goal
that anyone with the right attitude and actions can achieve. We can monitor our health and selfdiagnose thanks to the Internet, we can track diet and exercise through technological gadgets, and
we can join communities that push us to our physical limits. But does walking 10,000 steps a day
and drinking nutritional shakes make us healthy? What does it mean to be healthy, anyway? In this
class, we will consider the many social meanings of health and some of the ways we are told to
achieve it: by setting personal goals, by visually measuring our progress, and by purchasing
appropriate goods and services. We’ll discuss the assumptions, values, and ethical questions
associated with these methods of achieving health. Our class readings will include memoirs,
scholarly articles, social media sites, and personal blogs. We will conclude the semester by
conducting primary research to discover how CWRU students define and seek to achieve health,
and what we can learn from their beliefs and actions. For the Celebration of Student Writing,
students will showcase the persuasive comic books that they wrote and designed this semester.
They will also present posters that depict survey data about CWRU students' health beliefs and
actions.

Course: Philanthropy in America
Course Instructor: Barbara Burgess-Van Aken
Students: Jacqueline Abraham, Hemen Aklilu, Mya Cox, Anna Goff, Samuel
Greenberg, Jeremy Hill, Claire Howard, Divya Jasthi, David Kerrigan,
Rohith Koneru, Kyle Lewis, Claire Nordt, Karthik Ravichandran, Michael
Rowland, Tom Schlechter
Our class has prepared a digital book, Cleveland Philanthropy All-Stars in which we recognize
excellent nonprofit organizations in five categories: faith-based organizations, social service
organizations, healthcare organizations, social justice organizations, and finally, arts, culture and
educational organizations.
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Course: FSCC 100: Culture and Globalization
Course Instructor: Gusztav Demeter
Students: Aryan Raj Bhatia, Ozgur Bolat, Ozge Nur Buyukcelik, Minchae Jeong,
Aleksandra Lach, Zhuyi Liu, Quan M Tran
The theme of this SAGES First Seminar course this semester was Culture & Globalization. Some
of the topics investigated include: globalization and culture; globalization and the arts;
globalization and archaeology; and globalization and language. One of the assignments in this
course was to write a small survey-based research essay in which students examined attitudes
towards different issues related to the theme of the course. At the Celebration of Student Writing
and Research event, students will display mini-posters of their research essay.

Course: FSCC 110-100: Identity and Culture
Course Instructor: Susan Dominguez
Students: Carly Camp, Melissa Cuellar, Shivani Dhingra, Alyssa Edwards, Matt
Fiedler, Peter Hontas, Sahaam Mirza, Andrew Munn, Brandon Rabah,
Rachna Sahasrabudhe, Guosheng Wang
Individual and group presentations convey the changing identity of a first-year college student
concerning certain aspects of culture as discussed in this seminar from the commonalities of
cultures, such as family values, food and religion to the influence of college life via body art and
their SAGES' Fourth Hour experiences.

Course: FSSO 176: Savor: The Ethics and Politics of Eating
Course Instructor: Narcisz Fejes
Students: Noah Barr, David Casante, Kimberly Chen, William Clarizio, Liam
Crooks, Faith Ellis, Mary Gentile, Farrell Hohman, Braden Lamberski,
Joshua Levy, Megan Murphy, Charlotte Osborn, Nathaniel Tomczak,
Lauren Unterborn , Thanvi Vatti, Priscilla Yim
The students will be displaying projects on food waste to raise awareness of this global issue and
its presence on our campus. This project is tied to our semester-long exploration of the
environmental, social, and economic aspects of global food systems.
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Course: FSCC 110-101: SAGES Foundations
Course Instructor: Denna Iammarino
Students: Matthew Baratz, Tiamo Blankenship, Shahed Eid, Emily Gahagan,
Shivani Govani, David Hall, Jarrett Hsieh, Julian Kinard, Jackson
Kolderup, Justin Shearson, Michael Smith, Benjamin Wallace
Broadly, Foundations of College Writing explores how writing shapes us as individuals. Our
section has focused on the topics of literacy and institution to examine the broad questions: What is
literacy? How do we acquire it? And where does this acquisition occur? In these contexts, students'
final projects in this course explore Case as an institution--past, present, and future. Using archival
documents, interviews, and multimodal evidence, students investigate a problem or issue
associated with a discourse community they are part of campus, researched its scope and history,
and posited a viable solution. In order to best represent the rich and diverse nature of these sources,
students designed their projects on Scalar, an open source digital publishing platform.

Course: FSSY157: Pursuits of Happiness
Course Instructor: Michael Householder
Students: Cole Constantino, Nicole Coury, Cormac Dacker, Winston Delk, Cindy
Dong, Julia Fleming, Noah Kaplan, Kayla Kim, Brett Marcus, Bri
Moore, Anders Nelson, Michael Petersen, Sam Rodriguez, Elina
Roychowdhury, Tati Vujovic, Cam Wheeler, Chae Young Yoon
In FSSY 157: Pursuits of Happiness, students investigate how people achieve and maintain an
overall sense of satisfaction with their lives, as well as the circumstances that can threaten it. Their
investigation culminates in the creation of a Personal Philosophy of Happiness: an essay that uses
concepts and examples from the course to explain the role of happiness in their own lives and their
ideas for how to enhance it. Students will present their findings individually in three-minute oral
presentations.

Organization: CWRU Writing Center Peer Writing Fellows
Advisor: Megan Jewell
Students: Patricia Cheng, Connor Collins, Santosh Coorg, Alexandra Faidiga,
Caroline Gray, Anmol Gupta, Corey Meyer, Megan Sheehan, Matthew
Stablein, Grace Xu
Members of CWRU's Undergraduate Peer Writing Fellows will be on hand to describe the writing
consultation services that they offer to campus writers through the Writing Resource Center
(WRC). They will present information on the WRC with an interactive display and activities.
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CWRU Writing Programs & The Writing Resource Center
Essays by the winners of the 2016 University Essay Prizes and the First Seminar Essay
Prize are available in booklet form. Stop by the WRC table and pick one up!

Course: FSCC 110-103: Personal Process and Academic Discourse
Course Instructor: Megan Jewell
Students: Vincent Dong, Jillian Henkelman, Cassidy Hudepohl, Livia Lau, Ziqi Liu
Bridgette Martinez, Natalie Perry, Tucker Schmidt, Kareem Taleb, Zefang
Wang, Kobe Wanko
Foundations of College Writing students take writing seriously both as a practice vital to academic
success and as a serious object of inquiry. Students in Foundations section 103 will present their
final projects, situated in the academic field of writing studies, which also sees writing as a valid
object of study. For their projects, each student researched a writing element commonly taught in
college composition classrooms and compiled representative documents in academic and popular
on the element. They will present their work with interactive displays and on a poster.

Course: FSSY 183: E-Lit: Digital Spaces and New Media Narrative
Course Instructor: Kristine Kelly
Students: Conor Gaffney, Miranda Gottlieb, Annie Hu, Amogh Iyer, Jeffrey Kasle,
Kevin Lu, Jennifer Markley, Kimberley Meifert, Jakob Mitchell, Chester
Nguyen, Richard Pannullo, QQ Sun, Kelsey Swingle, Andrew Yant, Grace
Zheng
Our class has explored works of electronic literature that experiment with form, meaning, and
digital space. We have created digital projects that also experiments with forms of writing and
critical practice. Using Scalar, an open source digital publishing Platform, we have curated and
critiqued works of E-lit that address questions about interactivity, place and mobility, social justice,
and narrative play.
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Course: USNA 287H: Plants in Medicine
Course Instructor: Erika Olbricht
Students: Evan Adeen, Jesse Alger, Katie Bissmeyer, Jonathan Griffith, Jennifer
Hoffman, Yu Huan, Sneha Iyer, Sophie Jones, Ellie Kerpan, Jessica
Lalonde, Christine Pisaniello,Brianna Torres, Janet Wang, Heather
Wattles, Alex Wong, Aaron Yun
This SAGES class investigates the medicinal properties of plants, both historical and current. Each
student has researched a plant of their choice, and will be present to discuss their findings. We will
display examples of plants and their associated products at our table.

Course: USSY 292L: Walking and the Mind
Course Instructor: Annie Pecastaings
Students: Mollie Hobensack, Michael Farese
In our project, we aim to understand how pedestrians perceive campus and how they envision their
place in it. To that end, we invited fellow students to creatively draw, write, or map what campus
means to them and how they make use of campus. Our curated exhibit will feature some of their
responses.
Course: FSCC 110: Foundations of College Writing
Course Instructor: Martha Shaffer
Students:
Section 104: Alexis Bruno, Aditya Bora, Corey Castleberry, Noah Houpt, Elise
Kim, Song Lee, Ethan Liaw, Alexander Mickel, Kobby NkasnahAmanka, Shivam Sharma, Denasia Wagner
Section 105: Taylor Hosley, Aleyne Kim, Dela Kumapley, Emerson Lai, Karen Li,
Omar Mahmoud, Tevin McDowell, Ayesha Mohammed, Tobi
Oshomoji, Han Wang, Jessica Watson, Zhizhe Zhou, Emad Pervez
Section 106: Badar Kayani, Michelle Bae, Kevin Chrissis, Tasha Johnson, Alex
Kazancioglu, Gabriel Maguire, Saisha Nayak, Olivia Picchione,
Sienna Picchione, Mario Robaina, Lydia Warren, Matthew York
Foundations of College Writing explores the writing process and the ways in which writing shapes
us as individuals and members of society through body, mind, and emotion. In the final project for
the course, students studied a social issue that negatively affects a community that they care about,
and argued for causes of or solutions to that issue. Students then translated their traditionallywritten essays into dynamic multimedia presentations and will be present to talk about the causes
or solutions for the issues that have affected them and their communities.
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Course: FSNA 144: Is the Mind What the Brain Does
Course Instructor: Lee Thompson
Students: Kareem Agag,Grace Ahuja, Sami Aryal, Hersh Bhatt, Blake Campbell,
Connor Colombo, Billy de Poutiloff, Bailey Flint, Ben Kelleher, Rachel
Loui, Austin Navarrette, Sam Pan, Haarika Reddy, Haley Sims, Brice
Smith, Aidan Thayer, Juliana Yoon
Our class considers interactions between the mind and the brain from neurological and
psychological perspectives. In our collaborative digital projects, we explore the social and cultural
pressures surrounding psychological disorders, particularly schizophrenia as it is presented in Steve
Lopez’s biography of Nathaniel Ayers, The Soloist. Our research projects extend beyond the
bounds of Lopez's book to consider the impact of stereotypes of mental illness, the relationship
between mental illness and creativity, the basis of friendship, and the role of the media in
promoting social justice.

Student Group: The Athenian
Group Advisor: Brad Ricca
Students: Tejas Joshi, Michael Codega

The Athenian is Case’s undergraduate humor magazine. In our presentation, we will showcase
back issues of the publication, discuss our writing process, and answer audience questions.

Student Group: Discussions: The Undergraduate Research Journal of CWRU
Group Advisor: Sheila Pedigo
Students: William Qu, Roshan Patel, Alicia Chang, Daniel Mendez,
Monica Windholtz, Chiraag Lathia, James Lee
Discussions is Case Western Reserve University’s undergraduate research journal. We publish two
to three issues each year and feature research in all disciplines in order to promote undergraduate
exploration in the sciences and humanities. For our most recent issue, we received over thirty
submissions from fourteen undergraduate institutions located in the United States, Canada, United
Kingdom, and Ukraine. If you are interested in assisting us in the publication process or if you
wish to submit an article to Discussions, please visit our website at case.edu/discussions.
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