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The Fulton Difference:
Discover. Create. Innovate.
April 17, 2015

We are excited to welcome you as a guest to the Spring 2015 FURI Symposium.

Students in the Fulton Undergraduate Research Initiative—one of our signature 
experiential opportunities—work alongside our renowned faculty in some of the best 
engineering and research labs. The projects you will see today work to further solutions 
to real-world challenges in health, energy, education, security and sustainability.

Programs like FURI help us attract some of the brightest students from 
across the country and the world. FURI students have the opportunity 
to travel to national conferences, receive faculty mentoring early in 
their academic career and discover their love of research.

Students gain valuable hands-on experience working in a lab. But they 
also find that FURI opens the door to opportunities for scholarships, 
internships and research opportunities at other institutions.

Exciting projects and concepts are inevitable when our impressive group of 
students begin thinking outside the box. By providing hands-on learning our 
students excel, and many guests are surprised to find our undergraduate 
students participating in and conducting graduate-level research.

We are proud of our students’ accomplishments this semester, and grateful 
for everyone who helps make this program such a success. We extend 
congratulations to all and look forward to their continued success.

 
Sincerely,

Paul C. Johnson, Ph.D.  
Professor, Civil, Environmental and  
Sustainable Engineering 
Dean, Ira A. Fulton Schools of Engineering

Amy Sever
Associate Director 
Undergraduate Student Engagement

The Fulton Undergraduate Research Initiative (FURI) enhances and enriches a 
student’s engineering and technical education by providing hands-on lab experience, 
independent and thesis-based research and travel to national conferences.

At this semiannual symposium, students present their research and share their 
findings with peers, Fulton Schools, the ASU community and the community at large.

FURIFulton
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Research
Initiative



FURI Symposium Participants
Students in the Fulton 
Engineering FURI research 
program develop a proposal 
under the mentorship of a 
faculty member, then apply 
for funding. Once accepted, 
they perform research, 
attend workshops and 
prepare research summaries. 
Participants receive stipends 
and research supply budgets. 
The travel grant program helps 
students present their research 
at national conferences by 
providing financial assistance 
with travel expenses.
Grand Challenge Scholars 
Program students conduct 
research in a grand challenge 
theme and are invited to 
present their research at 
the FURI Symposium. 

Anisa Abdul-Quadir
Nima Afzalian Naini
Sarah Alamdari
Usamma Amjad
Anthony Anderson
Hany Arafa
Angel Armenta*
Amy Baldwin
Andrew Barkan
Zachary Barnes
Shona Becwar
Michael Benassi
Michael Birner
Andre Brewer
Frank Brown
Kristen Brown
Brendan Cahill

Cody Camren
Jorge Cardenas
Matthew Catlett
Andrew Celaya
Alex Chalcraft
Brian Chang
Eric Chang
Rishi Choksi
Dominick Cocciola
Joshua Conter
Alexis Crain
Nathan Dacasin
Joshua Daymude
Meera Doshi
Ryan Dougherty
Bryan Duarte
Brianna Duong
Nicole Esquivel
Blaine Farber
Joshua Feinglass
Tanner Flake
Neil Flippin
Thomas Fou
Ryan Frost
Brett Gadberry
Cameron Gardner
Davis Gilton
Jairo Gonzalez
Zachary Gordon
Christopher Gregson
Joseph Hanson
John Harrington
Ben Havens
Andrew Heiman
Carissa Henriksen
Stephen Hermens
Victoria Hernandez*

Sofia Herrera
Andrew Herschfelt
Garrett Heuer
Tung Che Ho
Nathan Holt
Conrad Hom
Sean Howard
Shota Ichikawa
David Ingraham
Melissa Ip
Shinya Ishizaki
Samantha Janko
Jorge Jimenez
Jason Kam
Sanketh Kamath*
Ioannis Kaneris
Serena Kaplan
Morgan Kelley
Julia King
Katelyn Kline
Zachary Kopp
Joshua Kosar
Miles Laff
Alexandria Lam
Jacob Langley
Brett Larsen
Shane Larson
Ching Yan Lau
Gideon Lee
Mathew Lee
Nan Lin
Alison Llave
Ivan Lopez-Castrillo
Marisol Luna Aguero
Owen Ma
Alicia Magann
Alex Maltagliati

Michelle Marco
Kelsey Maris
Elan Markov
Allison Marley
Daniel Martin
Paul McAfee
John McCrea
Becca Mercer*
Catherine Millar-Haskell
Anna Moe
Ngoni Mugwisi
Andrew Mullen
Anoosha Murella
Christian Murphy
Rohan Murty
Miranda Ngan
Alex Nguyen
Spencer Offenberger
Kristen Okada
James Oplinger
Adam Pak
Nitish Peela
Richard Phan
Elizabeth Quigley
Sana Quraishi
Chris Raupp
Kyle Reilly
Cindy Rivera
Daniel Roman*
Felicia Romero
Kitt Roney
Francesco Ruta
Christopher Schott
Christy Sennavongsa
Riyan Setiadji
Warren Shearman
Jan Simper

Praveen Sinha
Joana Sipe
Logan Smith
Cole Snider
Gregory Spell
Swaroon Sridhar
Mikaela Stadie
Cassandra Steeno
Danielle Stevens
Paige Stokes
Vaasavi Sundar
Ramesh Tadayon
Kevin Tao
Philip Terzic
Claire Tilton
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Adam Tse
Samantha Twet
Kevin Tyler
Sydney Vanda
Aimen Vanood
Jason Vaughn
Nolan Walker
Zixuan Wang
Jacob Ward
Martha Weber*
Zachary Weinberg
Andrea Wentz
Jason Wickham
Christian Wiles
Christopher Wilp
Noah Wilson
Shaun Wootten*
Stephanie Yamamoto
Jonathan Yocky
Sarah Zipp
 * Grand Challenge Scholars Program
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Anisa Abdul-Quadir, Materials Science  
and Engineering
Graduation: May 2017          
Hometown: Phoenix, Arizona 

Mechanistic Analysis of Irrigation with 
Sodium Absorption Ratio Water Using 
Physical Water Treatment

Mentor: Peter Fox, professor, School of 
Sustainable Engineering and the  
Built Environment
Research Theme: Sustainability

This project uses physical water treatments 
to yield water that contains calcium 
carbonate nanoparticles. The two treatments 
are Template Assisted Crystallization and 
Softwave electromagnetic treatment. Both 
treatments result in water that contains calcium 
carbonate nanoparticles. The nanoparticles 
remain suspended in the water, rather than 
forming a hard precipitate (scale). The 
treated water is then used to examine its 
effect on soil structure, with the efficiency 
of the two treatments being compared.

Nima Afzalian Naini, 
Biomedical Engineering
Graduation: May 2017        
Hometown: Tehran, Iran

Detection and Quantification of Neonatal 
Intraventricular Hemorrhage

Mentor: Rosalind Sadleir, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

Neonatal intraventricular hemorrhage (IVH) is a 
common disease of premature birth. Bleeding 
in the newborn’s brain could be evidence of 
underlying brain damage. This research project 
is focused on designing a device to detect and 
quantify IVH in the very first days of an infant’s 
life. Now, a system that uses Electrical Impedance 
and EEG monitoring simultaneously has been 
developed. Tests have been done using a piglet 
model to check if small amounts of blood are 
visible. The results of these tests will be analyzed 
to improve functionality of this system, then 
the system will be used on human infants.

Sarah Alamdari, Chemical Engineering
Graduation: May 2016 
Hometown: Phoenix, Arizona

Large Area 2-D Materials Growth for Broad 
Range of Optical Properties Using Vapor 
Based Techniques

Mentor: Sefaattin Tongay, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Energy

This research focused on the creation of 2-D 
semiconducting materials, and then developing 
techniques to grow heterostructures of these 
materials. True semiconducting materials act as 
insulators and conductors and are characterized 
by the presence of small bandgaps. A CVD 
chamber was used to grow the materials. 
This process manipulates flow rates of the 
compounds, and growth temperature to 
deposit different vapor compounds onto a 
highly oxidized and charged surface. The 
resulting connective single layer regions were 
semiconducting. Following the success of 
creating these materials, the successful growth 
of heterostructures will have direct applications in 
solar cells and other photoelectric conversions.

Usamma Amjad, Chemical Engineering
Graduation: May 2017 
Hometown: Peoria, Arizona

Hydrogel Passive Check-Valve for the 
Treatment of Hydrocephalus Disease

Mentor: Junseok Chae, associate 
professor, School of Electrical, 
Computer and Energy Engineering
Research Theme: Health

The objective of the Hydrogel Passive Check-
Valve for the Treatment of Hydrocephalus 
Disease is to validate the valve’s viability as 
a treatment through rigorous testing. In vitro 
testing measurements produced cracking 
pressure and outflow hydraulic resistances 
within the range of natural CSF drainage with 
negligible reverse flow leakage. Hydrodynamic 
measurement and long-term testing under 
physiologically simulated conditions displayed 
the valve’s operationally reproducibility and 
help validate use for chronic implantation. 
The next logical step is to consolidate and 
refine both the valve and valve implant 
manufacturing processes to consistently produce 
optimally functioning implantable devices. 
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Andrew Barkan, Mechanical Engineering
Graduation: May 2015
Hometown: Phoenix, Arizona

Variable Stiffness Treadmill (VST):  
Design, Development and Implementation 
of a Novel Tool for the Investigation of  
Human Gait

Mentor: Panagiotis Artemiadis, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Health

The impairment of walking motion, or gait, 
from conditions like strokes can have many 
consequences that limit the independence 
of an individual. The investigation of human 
gait is a significant field of research because 
it will help to expand our understanding and 
implementation of gait rehabilitation techniques 
so that we can help gait-impaired individuals. 
A novel system for the investigation of human 
gait called the Variable Stiffness Treadmill (VST) 
has been developed for use in experimental 
scenarios to examine the effect of load feedback. 
The system is currently undergoing testing for 
characterization and control system reformation.

Amy Baldwin, Computer Science
Graduation: May 2015 
Hometown: Prescott, Arizona

Learning the Initial Lexicon in Translating 
Natural Language to Formal Language

Mentor: Chitta Baral, professor, 
School of Computing, Informatics, and 
Decision Systems Engineering
Research Theme: Health

The objective of this research is to automate 
the learning of the initial lexicon used in 
translating natural language sentences to their 
formal knowledge representations based on 
lambda-calculus expressions. Using a universal 
knowledge representation and its associated 
parser, this research attempts to use word-
alignment techniques to align natural language 
sentences to the linearized parse trees of 
their associated knowledge representations 
in order to learn the meanings of individual 
words. The work includes developing a module 
that can learn some of the initial lexicon and 
integrating the module into the current system. 

Hany Arafa, Biomedical Engineering
Graduation: May 2017        
Hometown: Phoenix, Arizona

Extended Gate ISFETS for the ex vivo 
Assessment of Mammary Epithelial Cell 
Tumor Cell Proliferation

Mentor: Jennifer Blain Christen, 
assistant professor, School of Electrical, 
Computer and Energy Engineering
Research Theme: Health

In this work a system is presented that allows 
for the continuous assessment of tumor cell 
extracellular pH by utilizing a fabricated extended 
gate ion sensitive field effect transistor. The 
extended gate ISFET was connected to a 
MOSFET, which was in turn connected to a 
transimpedance amplifier (TIA). This setup was 
used to monitor SKBR3 breast cancer cells 
with the addition of Staurosporine, a protein 
kinase inhibitor which induces necrosis of 
the breast cancer cells. A potential addition 
to this setup would be the introduction of 
multiple channels to allow for the testing of 
multiple drugs on one tumor cell biopsy. 

Anthony Anderson, Chemical Engineering
Graduation: May 2016        
Hometown: Peoria, Arizona 

Improving the Stability of the MOF-5 
Membrane in Atmospheric Air

Mentor: Jerry Lin, Regents' Professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Energy

It is desirable to improve the MOF-5 membrane’s 
stability in atmospheric air in order to improve 
its usage capability. The MOF-5 powder and 
membrane were both synthesized and tested 
for the stability in air. The MOF-5 structure 
was altered using a slightly different precursor 
in order to add hydrophobic functional groups 
to the structure. After this, the membrane 
will be synthesized in order to test the 
stability of the altered MOF-5 structure. The 
MOF-5 membrane has a greater lifetime 
than the powder, and it is expected that the 
altered structure will have a greater stability 
due to hydrophobic functional groups.
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Michael Birner, Engineering 
(Electrical Systems)
Graduation: May 2015
Hometown: Mesa, Arizona

Wireless Air Quality Monitor 

Mentor: Nathan Johnson, assistant 
professor, The Polytechnic School
Research Theme: Health and Sustainability

The focus of this project is to collect and 
utilize intra-hour measurements of particulate 
matter, ozone and carbon monoxide. An air 
quality monitoring device has been developed 
and replicated to continuously record 
concentrations of the listed pollutants. The 
device communicates wirelessly to store the 
measured pollutant concentrations which are 
then pulled from the database, processed 
and formed into a high-fidelity pollution map. 
This data will allow for access to real time 
pollutant concentrations and help to increase 
understanding on how anthropogenic and 
environmental factors relate to air quality.

Michael Benassi, Aerospace Engineering
Graduation: December 2015
Hometown: Los Gatos, California

Waiver and Special Condition Granting by 
the FAA

Mentor: Timothy Takahashi, professor 
of practice, School for Engineering 
of Matter, Transport and Energy
Research theme: Education

The objective of the conducted research is 
to investigate the current practices of the 
Federal Aviation Administration (FAA) for 
granting waivers for unusual components on 
commercial passenger aircraft. New generations 
of aircraft implement new technologies to 
increase their efficiency and profitability 
and these components may not conform to 
current regulations. This research follows the 
waiver process from the application through 
production to gain insight into their development. 
Background investigations are conducted to 
gain an understanding of the historical context 
of the FAA regulation system as a whole.

Shona Becwar, Chemical Engineering
Graduation: May 2016         
Hometown: Cave Creek, Arizona

Uncovering Unseen Losses in Fermentation 
Product Recovery

Mentor: David Nielsen, assistant professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Energy and Sustainability

Butanol has been historically produced from 
fossil fuels, and is prevalent in everyday 
production. It can be used as a fuel replacement 
or diesel fuel additive. The need for sustainably 
produced butanol has been ubiquitously 
established. Butanol can be produced through 
manipulation of microbiological organism 
metabolisms. Once produced, the butanol needs 
to be separated from solution with recovery 
to make large scale bio-butanol production 
economically competitive. This research 
investigates approaches to separation to 
optimize recovery. It was established that butanol 
built up and diffused through silicon tubing, 
then the process was converted to stainless 
steel and recovery was greatly increased.

Zach Barnes, Mechanical Engineering
Graduation: May 2015         
Hometown: Flower Mound, Texas

Improving Damage Detection and 
Localization in Complex Composites

Mentor: Aditi Chattopadhyay, Regents' 
Professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Security

The goal of this research is to couple a physics-
based model with adaptive algorithms to develop 
a more accurate and robust technique to detect 
the location and extent of damage in composite 
structures. Using PZT sensors, data was collected 
and processed through an algorithm to find 
the time of flights for waves propagated along 
different sensor paths. Detecting discrepancies in 
the flight time indicates damage in the structure. 
This method allows for a more accurate means 
of finding damage in composite structures. 
Further investigation into the robustness 
of the technique can be done by testing 
structures with different sizes of damage.
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Brendan Cahill, Chemical Engineering
Graduation: May 2016 
Hometown: Scottsdale, Arizona

High-Throughput Screening for Strains of 
Heterotrophic Bacteria that Improve the 
Growth of Synechocystis sp. PCC6803

Mentor: Bruce Rittmann, Regents' Professor, 
School of Sustainable Engineering and the  
Built Environment
Research Theme: Energy

The purpose of this research is to identify strains 
of heterotrophic bacteria that promote or inhibit 
growth of cyanobacteria in order to optimize 
photobioreactor culture conditions with the 
goal of increasing biomass production for the 
sustainable production of biofuels. Synechocystis 
is grown in co-cultures with heterotrophic 
bacteria, and growth rates are measured using 
the optical density. The heterotrophic strain that 
has been tested most in depth, Pseudomonas 
stutzeri, has shown only minor inhibiting effects 
on the growth of Synechocystis. Further 
research is needed to expand knowledge on 
the effects of other heterotrophic bacteria. 

Kristen Brown, Chemical Engineering
Graduation: May 2016 
Hometown: Phoenix, Arizona

Development of Modular Photobioreactor 
System for Biomass Recovery

Mentor: David R. Nielsen, assistant professor, 
School for Engineering of Matter, Transport  
and Energy
Research Theme: Energy

This research project focuses on designing and 
developing novel and modular photobioreactor 
systems for use in growing and harvesting 
photosynthetic microorganisms. The success 
of the novel bioreactors will be demonstrated 
through significant improvements in the 
growth and CO2 consumption rates among 
the cyanobacteria strains tested, as well as 
the efficient and effective manner by which 
the reactor contents can be separated. 

Frank C. Brown, Environmental 
& Resource Management
Graduation: May 2015         
Hometown: Austin, Texas

Phosphate Remediation and Recovery 
through the use of Titanium Dioxide 
Nanoparticles and Ion Exchange Media

Mentor: Kiril Hristovski, assistant 
professor, The Polytechnic School
Research Theme: Sustainability

Phosphorus is an essential nutrient that has 
limited accessibility, and aids in accelerating 
the process of eutrophication. The project’s 
goal is to utilize commercially available ion 
exchange media and increase its phosphate 
removal capacity (through embedding titanium 
nanoparticle in the pores), while recovering/
concentrating the removed phosphorus for 
use as fertilizer. The hybridized exchange 
media (HIX) has been successfully fabricated 
through force hydrolysis processes. The HIX 
has also been characterized showing an 
increase in media porosity (empty space to 
grab phosphorus) and the presence of titanium-
oxide. Future work will include the equilibrium, 
isotherms, and short bed column testing.

Andre Brewer, Chemical Engineering 
Graduation: May 2016         
Hometown: Gilbert, Arizona

Carbonation of Thermally Activated 
Serpentine Minerals: Potential for Portland 
Cement Replacement

Mentor: Hamdallah Bearat, adjunct faculty,  
School for Engineering of Matter, Transport  
and Energy
Research Theme: Energy

A novel cement created by carbonation of 
magnesium-rich serpentine minerals will 
create a more robust concrete and alleviate 
CO2 production of both by reducing global 
production and by sequestration. Activation in a 
range of temperatures and configurations has 
been tested and final testing on rapid (<1 min) 
activation is being completed. Initial carbonations 
using a novel carbonation reactor have been 
conducted over a range of temperatures 
and slurry conditions. Initial carbonation data 
appears satisfactory and abundant. Activation 
tests reveal that activation times need only 
be <1min. Activation will be optimized and 
carbonations will be conducted at larger scales. 
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Andrew Celaya, Mechanical Engineering
Graduation: May 2015
Hometown: Chandler, Arizona

Characterization of Localized  
Failures in Stainless Steel 347 Due to  
High Temperature

Mentor: Pedro Peralta, professor, School for 
Engineering of Matter, Transport and Energy 
Research Theme: Energy

The objective of this research was to relate 
microstructure heterogeneity to localized 
failures in mechanical testing of high grade 347 
stainless steel. The material was characterized 
using electron backscatter diffraction and 
energy dispersive spectroscopy in order to 
map its microstructure and then subjected 
to indentation experiments at room and 
elevated temperatures. Load vs. strain data 
was taken in collaboration with another round 
of microstructure characterization relating 
the deformation to the microstructure. Future 
work includes tension and fatigue testing 
at elevated temperatures as well as impact 
testing to simulate debris hitting the material.

Matthew Catlett, Mechanical Engineering
Graduation: May 2016        
Hometown: Lexington, Kentucky

Kinetics of Spall Damage Nucleation  
and Growth

Mentor: Pedro Peralta, professor,  
School for Engineering of Matter, Transport  
and Energy 
Research Theme: Security

Spall damage, which are voids formed during 
high velocity impacts in objects like aircraft 
and satellites, is not fully understood in a 
quantifiable model. Previous research has shown 
the effects of material anisotropy, grain size, 
and the presence of both intrinsic and extrinsic 
defects on the nucleation of spall damage. This 
research will quantify the effect of grain boundary 
orientation on nucleation and growth of spall 
damage in metallic materials by shock loading 
bicrystal samples with misorientations known to 
localize spall damage from previous experiments. 
Future work will consist of more shots at different 
misorientations, pulse durations, and stresses.

Jorge Cardenas, Electrical Engineering
Graduation: May 2016
Hometown: Tucson, Arizona

Steady-State Photoluminescence Study of 
CdTe/MgCdTe Double Heterostructures for 
Photovoltaic Applications

Mentor: Yong-Hang Zhang, associate 
dean and professor, School of Electrical, 
Computer and Energy Engineering
Research Themes: Energy and Sustainability

This project focuses on the characterization 
of single-crystalline CdTe/MgCdTe double 
heterostructures and solar cells grown on 
lattice-matched InSb substrates via Molecular 
Beam Epitaxy. Steady-state photoluminescence 
spectroscopy is used to characterize CdTe/
MgCdTe structures and understand the 
processes of surface and interface recombination 
and their impacts on device performance. These 
characterizations shine light on the fundamental 
physics of compound semiconductor surfaces 
and interfaces, and will help improve the 
device performance of CdTe solar cells at the 
manufacturing scale. Achieving CdTe solar cell 
efficiencies that are close to the detailed balance 
limit will further reduce the manufacturing 
cost of current solar cell technologies.

Cody Camren, Engineering
Graduation: May 2015        
Hometown: Davis, California

Examining Titanium Dioxide Hybrid Media 
as a Treatment Solution for Removal of 
Fluoride from Water

Mentor: Kiril Hristovski, assistant professor,  
The Polytechnic School
Research Theme: Sustainability

Development of sorbent-based water treatment 
systems could substantially reduce exposure 
to fluoride and minimize the adverse health 
effects caused by high fluoride concentrations 
found in potable water sources of many small 
and impoverished communities around the 
world. Based on preliminary findings, titanium 
dioxide may be suitable material for fluoride 
treatment. Granular activated carbon was 
impregnated with titanium dioxide using a 
modified published method for synthesis of hybrid 
ion-exchange resin. Preliminary characterization 
suggest that new media can be fabricated to 
contain from ~7.9 to ~31.4 percent of TiO2 
with minimal loss in available activated carbon 
surface area and available pore volume.
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Rishi Choksi, Materials Science  
and Engineering
Graduation: May 2016
Hometown: Tempe, Arizona

Reduction of Silicon Fracture in Lithium Ion 
Batteries Using Ionic-Liquid Based Gels

Mentor: Hanqing Jiang, associate 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Energy

This research aims to investigate opportunities to 
reduce anode degradation during the operation 
of silicon based lithium-ion batteries using 
ionic-liquid based gels, or ionogels. Degradation 
occurs due to silicon's significant volume 
expansion during the charging/discharging cycle, 
leading to fracture. Ionogels are soft enough to 
allow for this expansion, while retaining most 
of the properties of ionic-liquids, e.g. high ionic 
conductivity. Carbon nanotubes (CNTs) were 
added to increase the electronic conductivity 
of the ionogels. The slurries were sonicated 
and cured under an ultraviolet light. The next 
step is to coat the ionogels onto electrodes 
to fabricate and test such novel batteries.

Eric Chang, Mechanical Engineering
Graduation: May 2015        
Hometown: Tempe, Arizona

Characterization of Common Micro Air 
Vehicle Materials for Aerospace Structures

Mentor: Timothy Takahashi, professor 
of practice, School for Engineering 
of Matter, Transport and Energy
Research Theme: Security

With the rise in popularity of unmanned micro air 
vehicles (MAVs), there is a need for standards in 
the material properties of common MAV structural 
materials in order for these aircraft to meet 
federal code. One such material is balsa wood, 
due to its high strength and elasticity to weight 
ratio. Preliminary tests linked balsa wood strength 
with its density, and further studies evaluated 
the structural consistency of balsa from different 
suppliers. We are currently studying the structural 
properties of covering films using similar 
methods, which are commonly heat shrunk over 
balsa skeleton structures in MAV construction. 
 

Brian Chang, Aerospace Engineering
Graduation: May 2017
Hometown: North Brunswick, New Jersey

Investigating the Role of Stress Triaxiality 
in High Strain Rate Behavior of an AZ31 
Magnesium Alloy

Mentor: Kiran Solanki, assistant 
professor, School for Engineering of 
Matter, Transportation and Energy
Research Themes: Sustainability and Energy

The objective of this research is to investigate 
the role of stress-triaxiality on the high strain 
rate behavior of Mg-alloys. Quasistatic and 
high strain rate tests were performed using 
a split Hopkinson Pressure bar. Force and 
displacement data were used to generate a 
true stress-strain curve that show the effects 
of high and low stress and strain rates on 
stress triaxiality. This data will be used to create 
a materials database for the finite element 
high strain rate material model development, 
improving the quality of future designs.

Alex Chalcraft, Mechanical Engineering
Graduation: December 2015 
Hometown: Gilbert, Arizona

High Temperature Mechanical Testing for 
Next Generation Solar Power Production

Mentor: Pedro Peralta, professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Sustainability

This project is to design and implement testing 
procedures to determine the mechanical 
properties, such as strength and stiffness, of 
alloys, such as 310 stainless steel, at extremely 
high temperatures (over 2000 degrees 
Fahrenheit). This data is then used by the 
company AORA in their “Solar flower tower” 
design, a high tech renewable energy plant that 
uses superheated air to move a turbine and 
produce around 100kW of electricity per tower. 
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Nathan Dacasin, Biomedical Engineering
Graduation: May 2017         
Hometown: Chicago, Illinois

Microfluidics HIV/AIDS Blood Test

Mentor: Jennifer Blain Christen, 
assistant professor, School of Electrical, 
Computer and Energy Engineering
Research Theme: Health

To be able to mass produce an affordable HIV/
AIDS microfluidics blood test would be a great 
benefit to those who are affected by the disease 
in third world countries. The construction of 
such a device began by utilizing Teflon to create 
a channel for the blood sample to flow on. As 
the channel was made, biotin and APTES were 
experimented with to determine what would 
be appropriate to help bind the fluorescent 
molecule so it will be able to determine the viral 
load once the blood comes into contact with it.

Alexis Crain, Civil Engineering
Graduation: May 2016         
Hometown: Phoenix, Arizona

Understand the Chloride Ion Transport 
Resistance of Alkali Activated Binder 
Systems 

Mentor: Narayanan Neithalath, associate 
professor, School of Sustainable 
Engineering and the Built Environment
Research Theme: Sustainability 

The goal of this research is to determine the 
chloride ion permeability in alternative cement 
pastes such as slag and fly ash. Corrosion of 
reinforced steel in pavement, bridge decks and 
seaside structures, can be attributed to the 
application of deicing salts and exposure to the 
coastal environment. Therefore, the purpose 
of this study is to understand the permeability 
and inhibition of ionic movement. Physical and 
chemical characteristics of conventional OPC 
are well known. Hence the need to develop 
a more sustainable concrete that not only 
recycles solid waste but also eliminates the 
need for costly infrastructure maintenance. 

Joshua Conter, Engineering (Automotive)
Graduation: December 2015
Hometown: Las Cruces, New Mexico

Driving Pattern Recognition Algorithm 
(DPRA) Based Control Strategy for Fuel Cell 
Hybrid Electric Vehicle

Mentor: Abdel Ra’ouf Mayyas, assistant 
professor, The Polytechnic School
Research Theme: Energy

The objective of this study is to design and 
implement a fuzzy logic based controller using a 
Driving Pattern Recognition Algorithm (DPRA); 
with the aim of improving the fuel economy 
of cell hybrid electric vehicles (FCHEV) as 
well as increasing the life of a fuel cell. The 
study has been performed in Matlab/Simulink 
to create a mathematical representation of 
the FCHEV. A mathematical representation 
of the control algorithm was then placed into 
the model. The next steps in the study are to 
run a driving cycle through the model, then 
to run the controller in Hardware In-The-
Loop configuration using a real fuel cell. 

Dominick Cocciola, Biomedical Engineering
Graduation: May 2017
Hometown: Fountain Hills, Arizona

Integrated Smart Patch for the Continuous 
Assessment of Stress Hormone Levels

Mentor: Jennifer Blain Christen, 
assistant professor, School of Electrical, 
Computer and Energy Engineering
Research Theme: Health

An integrated smart patch for the measurement 
of hormone levels would be a major step in 
understanding the stress of combat scenarios 
at high altitudes. Currently, the array of sensors 
and wax have been created so that sensors are 
exposed to the sweat over time and not all at 
once. The flow of excrement across glassware 
and the sensors have been tested and confirmed 
for success. Also, lightweight wax was used 
for beginning sensors and the heavier wax 
was used for the later exposed. Future work 
will include tests with the actual hormone and 
possibly be implemented with bloodwork.
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Bryan Duarte, Software Engineering
Graduation: May 2016         
Hometown: Queen Creek, Arizona

Bitonal Line Art Images for the Blind

Mentor: John Femiani, assistant professor, 
School of Computing, Informatics, and 
Decision Systems Engineering 
Research Theme: Education

The aim of this work is to provide a nonintrusive 
method for blind individuals to explore line art 
images using Bitonal Audio Feedback. The 
solution will provide an interactive method for 
exploring graphs, shapes and images. A software 
program was developed which could generate 
an audio tone to represent the distance from 
the nearest line. Through testing of the system 
it was concluded that humans could not easily 
trace an image using audio feedback alone. 
The next iteration of this system will focus on 
parsing the image into straight lines, curved lines, 
shapes and angles. A solution should produce 
a system which will automatically describe an 
image to the blind using audio feedback.

Ryan Dougherty, Computer Science
Graduation: May 2015
Hometown: Mesa, Arizona

Exploration of Sea Ice Concentrations 
Using Graph Metrics

Mentor: Violet Syrotiuk, associate professor, 
School of Computing, Informatics, and 
Decision Systems Engineering
Theme: Sustainability 

As an example of “big data,” we consider a 
repository of Arctic sea ice concentrations 
collected from satellites during 1979-2005. 
The data is represented by a graph, where 
vertices correspond to measurement points, 
and an edge is inserted between two vertices 
if the Pearson coefficient between them 
exceeds a threshold. We investigate new 
questions about the graph’s structure related 
to betweenness, closeness centrality, vertex 
degrees and characteristic path length. We also 
investigate whether an offset of weeks and 
years results in a cosine similarity value that 
differs significantly from expected values. Finally, 
we relate the results to trends in Arctic ice. 

Meera Doshi, Biomedical Engineering
Graduation: May 2017
Hometown: Tempe, Arizona

Development of a Multimarker Biosensor 
Using Impedance-Time Technology 

Mentor: Jeffrey La Belle, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

Biosensors offering quick diagnosis, continuous 
monitoring and personalized healthcare are 
useful in treating conditions that are often 
associated with multiple biomarkers. Determining 
the wellness of a solid organ transplant patient 
entails monitoring both immunosuppressant 
drug levels and kidney health. Impedance-
time technology allows for multimarker sensor 
development through identification of optimal 
time in biomarker concentration measurement. 
This was used to examine interference and 
interaction within a system of glucose and 
interleukin-12, and was used to establish criteria 
to create a multimarker detection system. The 
system was applied to biosensor development 
for solid organ transplant patients using 
tacrolimus and cystatin-c as biomarkers. 

Joshua Daymude, Computer 
Science and Mathematics
Graduation: May 2016         
Hometown: Santa Clarita, California

Self-Organizing Particle Systems: 
Compacting

Mentor: Andrea Richa, associate professor, 
School of Computing, Informatics, and 
Decision Systems Engineering
Research Themes: Health and Sustainability

Programmable matter has vast potential for 
revolutionizing our world: programmable cells 
could be used in the human body to isolate 
cancerous ones, for instance. This research seeks 
to develop the theoretical basis for a model and 
algorithms for a system of “particles”, which can 
be used to abstractly represent any implemented 
programmable matter. These algorithms seek 
to solve problems such as shape formation, 
bridging, coating, expanding and compacting, 
which are all key movement primitives in solving 
practical problems. Successful simulation of 
the compacting algorithm has been achieved, 
and the results include accompanying proofs of 
the algorithm’s correctness and convergence. 
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Joshua Feinglass, Electrical Engineering
Graduation: May 2016         
Hometown: Scottsdale, Arizona

LabVIEW Control of a Versatile Cryogenic-
to-High Temperature Spectrometry Platform 
and a Tunable Light Source for Material 
Optical Characterization

Mentor: Liping Wang, assistant professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Energy

The project addresses a key issue in the 
field of energy: how can we determine which 
materials would be the most effective for 
a given application based on their radiative 
properties? A LabVIEW control program was 
created for the purpose of efficiently running 
experiments to determine these properties. 
The program allows the operator to easily and 
consistently switch between experiment setups 
and fine tune the positions of components. 
The successful development of this program 
serves as a model for subsequent control 
projects. In the future, a feedback system 
should be developed that will allow the program 
to autonomously optimize experiments.

Blaine Farber, Mechanical 
Engineering Systems
Graduation: May 2017         
Hometown: Oceanside, California

The Convection Cycler 

Mentor: Bradley Rogers, associate 
professor, The Polytechnic School
Research Theme: Sustainability

Energy is lost all around us, in the form of motion, 
combustion and even heat. The Convection 
Cycler aims to recapture and convert the energy 
lost to heat into usable electrical energy by 
taking advantage of the buoyant force and 
inducing an air flow. The tests, ran in the FURI 
experiment, isolate the individual convection 
path in order to analyze all unknown variables 
and their relation to the net velocity of the air. 
The shape diameter, scale, heat differential and 
exposed surface area all influence the machines 
efficiency, and by further modeling these 
relations, the Cycler’s efficiency will improve.
 

Nicole Esquivel, Computer Science 
(Information Assurance)
Graduation: May 2016
Hometown: Gilbert, Arizona

Analyzing Security and Performance on 
Web Protocols

Mentor: Gail-Joon Ahn, professor, 
School of Computing, Informatics, and 
Decision Systems Engineering
Research Theme: Security

Internet users communicate with websites via a 
client-server communication protocol, primarily 
using HTTP, the foundation of the Internet’s 
data communication. New protocols, SPDY and 
HTTP 2.0, seek to improve the performance of 
HTTP, but may retain unnoticed vulnerabilities 
from previous versions, while introducing new 
ones — leaving users susceptible to attacks. 
Research was conducted on SPDY and 
HTTP 2.0, and an Android application was 
developed utilizing SPDY as its primary protocol 
to test its security and performance. Future 
research will be completed on the security 
and vulnerabilities of HTTP 2.0 which will 
replace HTTP and SPDY in the coming year.

Brianna Duong, Aerospace Engineering
Graduation: May 2016
Hometown: Chandler, Arizona

Digital Image Correlation of Kink Bands 
During 3-Point Bending of Polymer  
Matrix Composites

Mentor: Pedro Peralta, professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Security

The purpose of this research is to evaluate 
micro-scale digital image correlation of kink 
bands during 3-point bending of polymer matrix 
composites to acquire statistical data of strain 
measurement inside the kink bands. By applying 
a very fine speckled pattern onto the samples, the 
displacement of the speckles can be measured 
to calculate the strain, which will give more 
quantifiable details on the failure mechanisms 
of polymer matrix composites. Future work 
includes the testing of different polymer matrix 
composites and the development of a finite 
element modeling technique to model the plastic 
microbuckling and axial splitting of the fibers.
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Ryan Frost, Mechanical Engineering
Graduation: May 2016                     
Hometown: Harvard, Massachusetts

Characterizing Sensorimotor Control of Gait

Mentor: Panagiotis Artemiadis, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Health

The objective of this research was to investigate 
the interplay of visual anticipation and 
proprioceptive feedback in human gait. Subjects 
walked on a treadmill capable of altering floor 
stiffness while wearing a virtual reality headset. 
In the virtual world, subjects approached 
virtual sand patches and upon stepping on 
them, experienced a physical change in floor 
stiffness. Not all patches resulted in a change 
in floor stiffness. Subject's gait kinematics were 
found to change when the physical stimulus 
did not match the visual stimulus. The next 
step is to run further experiments with auditory 
warnings in addition to the visual stimuli.

Thomas Fou, Electrical Engineering 
Graduation: May 2016         
Hometown: Gilbert, Arizona

Synthesis of MgZnO Nanowires

Mentor: Hongbin Yu, associate professor, School 
of Electrical, Computer and Energy Engineering
Research Theme: Energy

MgZnO nanowires have useful applications in 
small scale electronics so it is important to find 
reliable methods to synthesize them. MgZnO 
nanowires can have its electrical properties, 
such as its bandgap, change depending on the 
concentration of Mg in the structure. Different 
parameters for its growth in the furnace, 
such as temperatures for the growth, growth 
times, etc. are more successful at synthesis 
than others and some result in different Mg 
concentration. It is important to continue trying 
different parameters to hopefully find patterns 
and the most reliable method of synthesis.

Neil Flippin, Engineering 
(Electrical Systems)
Graduation: May 2016
Hometown: San Leandro, California

Solar Battery Charger

Mentor: Nathan Johnson, assistant 
professor, The Polytechnic School
Research Theme: Sustainability

The goal for this project is to phase out 
disposable batteries in the developing world by 
providing efficient means of charging reusable 
batteries. Essential to communities who lack 
power grids and or are isolated from major 
energy infrastructure, disposable batteries 
are the main power source for electronics. By 
implementing renewable batteries paired with a 
low voltage, highly efficient solar battery charger, 
communities in the developing world will have 
clean and efficient process to power their life.

Tanner Flake, Chemical Engineering
Graduation: May 2016         
Hometown: Mesa, Arizona

Spatiotemporal Modeling of Heat 
Generation for Laser Tissue Welding

Mentor: Kaushal Rege, associate 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Health

This research investigates temperature 
changes for a postsurgical procedure called 
laser tissue welding (LTW), which uses a solder 
material and a laser to close incisions. Testing 
involved cutting pig intestine samples, placing 
the solder material (composed of collagen 
and gold nanorods) over the incision and 
applying the laser. Solder composition, laser 
power and length of laser exposure were all 
changed and the effect on tissue temperature 
was charted. The most important finding was 
that the addition of gold nanorods greatly 
increases the temperature. Future research 
will involve developing a model that can 
predict temperatures throughout the tissue.
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Jairo Gonzalez, Chemical Engineering 
Graduation: May 2017
Hometown: Jalisco, Mexico

Determining Properties of Moisture  
Swing Sorbent for Usage in Removing 
Ambient CO2

Mentor: Klaus Lackner, professor, 
School of Sustainable Engineering 
and the Built Environment
Research Theme: Sustainability

The project’s goal is to improve sorbents for 
CO2-removal from ambient air by determining 
the thermodynamics of their moisture swing 
and by measuring the amount of CO2 and H2O 
bound to sorbents at different temperatures and 
different CO2 and H2O concentrations in the air. 
The data shows that the resin releases CO2 as 
the water vapor in the air increases while the 
temperature remains fixed at 24 degrees Celsius. 
The equilibration processes take longer than 
expected, therefore future work needs to improve 
the stability of the experimental calibration, 
automate faster data collection and take more 
data for analysis at different temperatures. 

Davis Gilton, Electrical Engineering
Graduation: May 2016
Hometown: Boise, Idaho

Performance Prediction from Structural 
Neural Indicators

Mentor: Visar Berisha, assistant professor, School 
of Electrical, Computer and Energy Engineering
Research Theme: Health

Prediction of performance based on neural 
indicators would be a powerful tool for many 
fields, including intelligence, academia, sports 
and the mental health industry. Being able to 
determine from brain structure the ability of 
a subject to perform a particular task would 
provide predictive power that is currently 
unreachable. After segmenting subject MRI data 
using MATLAB and the Freesurfer software 
package, neural markers are determined for the 
various tasks, primarily linguistic, semantic and 
perceptual. After determining relevant neural 
structures using sparse regression methods, 
a predictive model is formed, with a dual 
purpose: to predict performance on cognitive 
tasks, and to more reliably identify structures 
that play a role in the tasks being performed.

Cameron Gardner, Biomedical Engineering
Graduation: May 2015         
Hometown: Mesa, Arizona
Travel grant

Construction, Isolation and Testing of 
Synthetic Polycomb Transcription Factors

Mentor: Karmella Haynes, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

Transgene expression in mammalian cells has 
been shown to meet resistance (silencing) due 
to protein-DNA packing (chromatin). Professor 
Karmella Haynes has shown that synthetic 
Polycomb transcription factor (PcTF) variants 
have the potential to bind near and reactivate 
silenced transgenes at will. The researchers have 
built and tested new PcTF variants. Expression 
of PcTF in mammalian cells was confirmed 
via fluorescence microscopy. The researchers 
used a model gene, luciferase, to test the 
ability of PcTFs to reverse the silencing effect 
of chromatin. In the future, the researchers 
will build and test more PcTF variants to 
modulate its interaction with binding target.

Brett Gadberry, Chemical Engineering
Graduation: May 2016
Hometown: Cranberry Township, Pennsylvania

Modulating Optical Properties of  
Two-Dimensional Lead(II) Iodide by  
Strain Engineering

Mentor: Sefaattin Tongay, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Energy

Even with well-established processing steps, 
traditional materials used in the semiconductor 
industry cannot be strained easily and fracture 
long before they accept enough strain to 
achieve flexible electronics. The objective of 
this research project was to design a new 
class of two-dimensional (2-D) materials using 
mechanical exfoliation and strain engineering to 
create highly luminescent Lead(II) Iodide (PbI2) 
nano-wrinkle structures on flexible substrates. 
The resulting optical properties of PbI2 have been 
modulated and investigated. Future research 
includes studying the micro-absorption of PbI2 
and creating novel 2-D heterostructure materials 
for optoelectronic device applications such as 
solar cells and light-emitting diodes (LEDs).
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John Harrington, Chemical Engineering
Graduation: May 2016
Hometown: Chandler, Arizona

Use of Continuous Biological Reactors to 
Study the Effects of the Addition of the 
Genus, Prevotella, to a Community Lacking 
in its Abundance and Microbial Diversity

Mentor: Rosa Krajmalnik-Brown, 
associate professor, School of Sustainable 
Engineering and the Built Environment
Research Theme: Health

The objective of this research is to explore the 
role that Prevotella, a microbe found lacking 
in children with autism, plays crafting the gut 
microbial community. A continuous biological 
reactor is being designed to model the human 
gut and its microbial interactions. The ideal 
carbon source will be determined using batch 
reactors, which will determine the optimal 
amounts to be added. The optimal conditions 
in these batch experiments will be used to run 
the continuous biological reactor in the future.

Joseph Hanson, Mechanical Engineering
Graduation: December 2015 
Hometown: Florence, Arizona

Studying the Effects of Corrosion on 
Mechanical Properties of Metals

Mentor: Kiran Solanki, assistant professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Sustainability

This research project studied the effects of 
corrosion on the mechanical properties of 
metals with different protective coatings. The 
findings of this research aim to enhance the 
longevity of materials in or near salt water 
environments, directly affecting sustainability 
through reducing the frequency of reapplication 
of protective coatings. Samples were immersed 
in a 3.5 percent NaCl solution for varying times 
and subjected to tensile testing to determine 
the mechanical properties after corrosion. The 
sample coatings were also evaluated for their 
hydrophobicity using a Fourier transform infrared 
spectrometer. Further work can be done to 
relate measured full-field strain with corrosion.

Christopher Gregson, Chemical Engineering
Graduation: May 2017
Hometown: Waldwick, New Jersey

Adsorption of Biofuels Using Magnetic 
Mesoporous Carbon Powder

Mentor: David Nielsen, assistant professor, School 
for Engineering of Matter, Transport and Energy
Research Themes: Energy and Sustainability

With the rise of oil prices, depletion of fossil 
fuels and concerns for the environment, a 
significant amount of attention has been 
focused on the use of renewable resources 
of energy. The goal of this experiment is to 
develop sustainable strategies to perform 
regeneration and reuse novel, magnetic 
mesoporous carbon powder with butanol. 
Currently, an isotherm has been developed to 
determine the powders performance at various 
butanol concentrations. For the next phase of 
the experiment, desorption and regeneration 
of the powder will be performed so that they 
can be reused for a new adsorption cycle. 

Zachary Gordon, Chemical Engineering
Graduation: May 2015 
Hometown: Scottsdale, Arizona

Effect of Cellulose Templating on 
Nanostructured Lithium Lanthanum 
Zirconium Oxide (LLZO)

Mentor: Candace Chan, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Energy
 
Lithium-ion batteries, the rechargeable battery 
of choice for mobile phones, laptops, hybrid 
vehicles, and other portable electronics have an 
inherent safety hazard due to a highly reactive 
and flammable liquid electrolyte. The goal of 
this project is to synthesize nonflammable solid 
electrolytes to improve the safety of LI batteries. 
The focus has primarily been to synthesize 
a promising solid electrolyte, Li7La3Zr2O12 
(LLZO), in a nanostructured form for enhanced 
ionic conductivity by templating the material 
on various types of fiber paper. Future work 
involves controlling additional parameters and 
performing conductivity measurements on LLZO.
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Stephen Hermens, Chemical Engineering
Graduation: May 2015        
Hometown: Phoenix, Arizona

Sustainable Soil Improvement via Abiotic 
Carbon Dioxide Sequestration

Mentor: Hamdallah Bearat, adjunct faculty, School 
for Engineering of Matter, Transport and Energy
Research Theme: Sustainability

This study focused on the creation of 
environmentally-friendly cement substitutes 
with a variety of aggregates that could be 
found in soil. Calcium hydroxide was mixed with 
these different aggregates and carbonated 
with water. The interactions between the 
aggregates were studied to determine the 
suitability of this process to create load-bearing 
structures. X-ray diffraction was used in order 
to characterize the carbonation reaction in 
samples. Carbonation of the calcium hydroxide 
was achieved, although carbonation was not 
consistent throughout larger samples. Future 
research would be improving the penetration 
of the carbonation throughout the sample. 

Carissa Henriksen, Biomedical Engineering
Graduation: May 2016         
Hometown: Chandler, Arizona

Multimarker Flexible Diabetes Sensor

Mentor: Jeffrey La Belle, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

The purpose of this project is to create a flexible 
diabetes sensor that may be inserted into the 
bloodstream and be able to detect the levels of 
different diabetes markers (e.g. glucose, insulin) 
at once, leading to a more accurate sensor 
that is easy for the patient to use. Using A.C. 
impedance spectroscopy, the concentration 
measured in different dilutions can be recorded. 
Different films have been tested, onto which 
immobilization of the biomarkers will occur.  

Andrew Heiman, Engineering 
(Electrical Systems)
Graduation: December 2015   
Hometown: Casa Grande, Arizona

Understanding Making and  
Making Communities

Mentor: Micah Lande, assistant 
professor, The Polytechnic School 
Research Theme: Education
 
This research seeks to better understand 
the maker community and how to use that 
knowledge to benefit engineering education. 
Participants of flagship Maker Faires have been 
interviewed and various communities have 
been asked to define the terms making and 
engineering. The data from these interactions 
has then been coded and organized in order 
to identify characteristics for those various 
communities. Responses defined making as a 
personal, hands-on experience while engineering 
is seen as a formal, theory-based approach. 
Future work involves helping form a journal 
article. This informs part of a larger study on 
educational pathways of adult and young makers.

Ben Havens, Civil Engineering 
Graduation: December 2015 
Hometown: Lewiston, Idaho

3-D Modeling of Self Sustaining Tower via 
Complex Imaging Software

Mentor: Keith Hjelmstad, professor, 
School of Sustainable Engineering 
and the Built Environment 
Research Theme: Sustainability

The intent of The Tall Tower project is to create 
a feasible model of a 20 kilometer tall structure 
with the purpose of launching rockets at a 
reduced cost. The basic concept was fostered 
on verifying the idea that it is possible to build 
something this extravagant using only the 
materials we currently have access to today. From 
these initial steps, the project has become a 
cornerstone of breakthrough constructional and 
sustainable concepts such as welding in extreme 
sub-freezing temperatures and attempting to 
harness the jet stream’s wind energy, which blows 
at speeds of more than 400 kilometers per hour. 
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Tung Che Ho, Mechanical Engineering 
(Energy and Environment)
Graduation: May 2015
Hometown: Taipei, Taiwan

A Proof-of-Concept Demonstration on 
Spectral Splitting of Solar Radiation for 
Integrated Biofuel and PV-Based  
Electricity Generation

Mentor: Liping Wang, assistant professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Energy

About half of the solar energy reaching the 
Earth is radiation in the infrared regime, which 
is not useful for biofuel production. On the 
other hand, the near-infrared photons can be 
harvested to produce electricity with silicon-
based PV panels. This project will seek a 
full-spectrum utilization of solar radiation, to 
culture algae for biofuel production with the 
visible part of sunlight, as well as to generate 
electricity with silicon-based PV panels with 
near-infrared sunlight via an integrated platform 
to be developed. Therefore, spectral splitting 
of solar spectrum into visible and infrared.

Garrett Heuer, Mechanical Engineering
Graduation: May 2016
Hometown: Litchfield Park, Arizona

V-Speed Elevation in Europe vs. the United 
States

Mentor: Timothy Takahashi, professor 
of practice, School for Engineering 
of Matter, Transport and Energy
Research Theme: Energy

In Europe it is standard procedure to increase the 
takeoff speeds relative to the takeoff speeds on 
a similarly loaded aircraft in the same weather 
conditions in the United States. The reason for 
this is to ensure that the aircraft has an ample 
amount of speed after the aircraft takes flight 
to recover from an emergency event such as an 
engine failure after the decision speed. In order 
to investigate the slightly different procedures, 
several aircraft performance manuals for varying 
aircraft types were obtained. Using these 
performance manuals, different performance 
parameters were determined from tabulated 
data according to a flight profile that was set up 
for the varying aircraft in the same conditions.

Andrew Herschfelt, Electrical Engineering
Graduation: December 2015
Hometown: Phoenix, Arizona

Digital Beamsteering in Acoustic 
Applications

Mentor: Douglas Cochran, associate 
professor, School of Electrical, 
Computer and Energy Engineering
Research Theme: Security

The objective of this research is to develop an 
adaptable testbed on which to perform acoustic 
beamsteering experiments. Using arrays of 
acoustic elements, signal processing algorithms 
can determine the direction of incoming 
audio signals. Simulations were developed to 
analyze the radiation patterns, directivity, and 
angular resolution of several configurations. 
From these configurations, a linear array of 8 
electret elements was chosen, constructed, and 
experimented with. The developed testbed also 
has the capacity to transmit signals in specific 
directions using similar techniques, a topic on 
which further research may be conducted. 

Sofia Herrera, Chemical Engineering
Graduation: May 2015         
Hometown: Tucson, Arizona

Nanocomposite Membranes for  
Wastewater Recovery: New Method in 
Membrane Casting

Mentor: Mary Laura Lind, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Sustainability

The goal of this research project is to create 
a membrane that can withstand very acidic 
environments but still be used to purify water. 
The membrane would be able to withstand 
these harsh conditions due to the incorporation 
of a resilient impermeable polymer layer. 
Nanoparticles called zeolites act as a water 
selective pathway through this impermeable layer 
and allow water to flow through the membrane. 
If this research is successful, many more water 
sources can be tapped since the membranes 
will be able to withstand harsh conditions. 
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Shota Ichikawa, Aerospace Engineering
Graduation: May 2016
Hometown: Kochi, Japan

Simulation of Spacecraft Attitude Control 
Using Reaction Wheels

Mentor: Iman Alizadeh, lecturer, School for 
Engineering of Matter, Transport and Energy
Research Theme: Security

The objective of this project is to understand 
how to control the attitude of a small spacecraft, 
such as a satellite, using reaction wheels and to 
simulate it by controlling the motion of a spherical 
object on a flat surface. The attitude control of 
spacecraft is important because a satellite is 
always required to face in a certain direction 
in order to accurately collect information from 
the ground, efficiently absorb solar power or 
observe a certain spot in the universe. Future 
design will be a feedback system to automate 
the attitude control system of a satellite.

Sean Howard, Mechanical Engineering
Graduation: May 2015         
Hometown: Chandler, Arizona

Postural Response to Cutaneous  
Plantar Perturbations

Mentor: Panagiotis Artemiadis, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Health

Human gait is a remarkably complex feat 
that requires sensory feedback from the legs 
and feet. The objective of this research is to 
better understand the role of cutaneous force 
receptors in the bottom of the foot in regulating 
gait posture and reflexes. An active mechanical 
device is worn by subjects as they walk on a 
treadmill. The device perturbs the plantar surface 
of the foot by pushing against it at different 
points in the gait cycle, and the kinematic and 
EMG responses are recorded and analyzed.

Conrad Hom, Chemical Engineering
Graduation: May 2016         
Hometown: Tucson, Arizona

One-Step Pickering Emulsion 
Polymerization of Core-Shell Composite 
Polymeric Ionic Liquid

Mentor: Lenore Dai, professor, School for 
Engineering of Matter, Transport and Energy
Research Themes: Energy and Health

Ionic liquids are unique liquid materials composed 
of large, sterically hindered ions; with polymeric 
ionic liquids (PILs) being their polymerized form. 
Intrinsically conducting polymers also known as 
ICPs, or conjugated polymers have the unique 
ability to conduct electricity with the conductivity 
of traditional semiconductors or even metals 
due to their conjugated backbones. We have 
successfully synthesized core-shell PIL-ICP 
hybrid particles and have performed several 
different anion exchanges. Each of the PIL-ICP 
hybrids is expected to have unique properties 
due to the charged nature of the ionic liquid and 
the modifications made by each anion used.

Nathan Holt, Civil Engineering
Graduation: May 2017
Hometown: Buffalo, Wyoming

Pathogen Transport through Recharge 
Basin Media Columns

Mentor: Morteza Abbaszadegan, professor, 
School of Sustainable Engineering and 
the Built Environment Engineering
Research Theme: Health

The objective of this research is to study bacterial 
transport under recharge basin conditions. A soil 
column study was performed using two laboratory 
columns with sampling ports drilled at 15, 30, 
60, 92 and 122cm. The columns were packed 
with soil from a recharge basin in Mesa, Arizona 
and water was circulated through each column. 
The columns were spiked with Legionella and E. 
coli and their concentrations at each port were 
measured over time. The results indicate that 
Legionella and E. coli traveled through the entire 
column in 8 and 6 hours, respectively, which 
poses a threat of groundwater contamination.
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Samantha Janko, Engineering (Robotics)
Graduation: December 2015
Hometown: Gilbert, Arizona

Adaptive Control of Campus  
Cooling Systems

Mentor: Nathan Johnson, assistant 
professor, The Polytechnic School
Research Themes: Energy and Sustainability 

This project develops adaptive control 
algorithms that respond to hourly, daily and 
seasonal changes in human occupancy and 
environmental conditions to reduce building 
cooling costs and energy use. Methods have 
integrated computational models for cooling 
technologies (Dymola), control algorithm 
formulation (Matlab), and control processing 
(BCTVB) for a case study of the SRP East Valley 
Central Plant. The resulting model is used to 
formulate new control strategies to optimize 
operation on technical and economical metrics.

Shinya Ishizaki, Industrial and 
Organizational Psychology
Graduation: May 2015    
Hometown: Tokyo, Japan

The Effect of Résumé Structure on 
Evaluation of Candidates

Mentor: Hyunjin Song, assistant 
professor, The Polytechnic School
Research Theme: Education

This research seeks to find how the difficulty of 
reading affects the evaluation of résumés. When 
people evaluate someone, their biases are critical 
problems because biases disrupt fair evaluations. 
Cognitive biases often affect our evaluation 
of people and objects. This research focuses 
on the cognitive biases in human resources. 
Participants evaluate résumés differently due to 
the résumé structure. All materials have been 
created. The data collection is underway.

Melissa Ip, Computer Science
Graduation: May 2017
Hometown: Chandler, Arizona

Estimating Advanced Trio Model 
Parameters to Improve Detection of De 
Novo Mutations

Mentor: Rosa Krajmalnik-Brown, 
associate professor, School of Sustainable 
Engineering and the Built Environment
Research Theme: Health

This research seeks to improve the identification 
of de novo mutations by estimating mutation 
rates and trio model parameters from 
sequencing of related individuals. The 
trio model was initially simplified to use 
multinomial distribution. Then, the expectation-
maximization algorithm was implemented to 
find maximum-likelihood estimates of the model 
parameters. The parameter estimating model 
was applied to biological data to calculate 
its accuracy. The resulting program may be 
used as a tool to analyze if a child has a 
unique mutation or if it was inherited from the 
parents, which could be helpful in diagnosing 
and treating mutation-related diseases.

David Ingraham, Mechanical Engineering
Graduation: May 2017         
Hometown: Scottsdale, Arizona

Development of a Force Sensing Platform 
for Prosthetic Grasp Testing

Mentor: Marco Santello, professor, School of 
Biological and Health Systems Engineering
Research Theme: Health

For prosthetic hand technology to continue to 
develop, new techniques must be created to 
analyze performance with a variety of grasp 
tasks. Current instruments for testing grasp 
suffer many limitations. The objective of this 
project is to develop a force sensing platform 
to analyze the reaction forces between an 
object being lifted and the platform supporting 
it. This will enable the analysis of myoelectric 
prosthetic hand control algorithms. Future work 
will compare the performance of prosthetic 
hands to that of a native human hand.
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Serena Kaplan, Biomedical Engineering
Graduation: May 2016
Hometown: Tempe, Arizona

Controlled Drug Delivery by Tattooing to 
Eliminate Barriers to Effective Ophthalmic 
Drug Administration

Mentor: Brent Vernon, associate professor, School 
of Biological and Health Systems Engineering
Research Theme: Health

This project aims to form polymeric drug delivery 
implants in-situ in porcine sclera and corneal 
tissue using a tattooing machine. The implants 
will be useful in providing sustained drug delivery 
for 7–10 days in patients recovering from 
ophthalmic surgical procedures. During this stage 
of the research, the release pattern of several 
drug loaded polymer formulations was studied to 
discover how quickly, and at what concentration 
therapeutic drugs were released. Sustained drug 
release was achieved for five days using the 
polymer PDLG-5004. The next research step 
will be to identify a polymer formulation that 
can provide sustained delivery for 7–10 days.

Ioannis Kaneris, Computer 
Systems Engineering
Graduation: May 2015         
Hometown: Phoenix, Arizona

Controlling Grasp Strength with  
Audio-Feedback

Mentor: Panagiotis Artemiadis, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Health

While several anthropomorphic prostheses 
are commercially available and used daily by 
amputees, user functionality is limited, with 
respect to control of exerted forces and limb 
dexterity. Recent investigations highlight the 
effectiveness of audio and vibrotactile feedback 
as a control mechanism and interface. Coupling 
audio-feedback architecture with the i-limb 
ultra prosthetic hand enables users to learn 
different audio patterns related to levels of 
force, perform real-time force adjustments, 
and generalize their knowledge of the 
patterns to new levels of force. Preliminary 
results indicate short learning-cycle, long 
knowledge retention, and ability to generalize 
knowledge to new levels of grasp force.

Jason Kam, Electrical Engineering
Graduation: May 2015
Hometown: Chandler, Arizona

High Efficiency Electronics for  
Space Applications

Mentor: Trevor Thornton, professor, School of 
Electrical, Computer and Energy Engineering
Research Theme: Security

Radiation tolerant electronics have been 
developed so that complex electrical systems, 
such as satellites, can function in space. 
Professor Trevor Thornton’s research group 
develops radiation tolerant transistors, known 
as MESFETs that are fabricated at commercial 
semiconductor foundries. Once returned, the 
electrical characteristics of the devices are 
measured. These measurements have been 
performed on the latest devices from Jazz 
Semiconductor’s 180-nanometer process. Future 
work includes plans to continue measurements 
on the latest fabricated MESFETs and compare 
their performance to previous generations. 

Jorge Jimenez, Biomedical Engineering
Graduation: May 2016         
Hometown: Litchfield Park, Arizona

Screening Bladder Cancer with an Ultrathin 
Silicone Membrane

Mentor: Junseok Chae, associate 
professor, School of Electrical, 
Computer and Energy Engineering
Research Theme: Health

The project objective is to explore the biophysical 
properties of bladder cancer cells on a device 
containing an ultrathin silicone membrane as a 
non-invasive diagnostic tool. Two bladder cancer 
cell lines were tested to verify wrinkling patterns 
caused by focal adhesions. The observation of 
wrinkling patterns differentiates between healthy 
cells and cancer cells, which is used as a means 
for detection. Current research results in wrinkle 
formation as early as four hours after sample 
preparation. To decrease the time of wrinkle 
formation, surface modification of devices via 
cell adhesion promoters are being observed 
and future results will reflect these designs.
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Zachary Kopp, Civil Engineering
Graduation: May 2015        
Hometown: Phoenix, Arizona 

How Does the Wax-induced “Bee”  
Phase Separation Correlate to an 
Understanding of Bitumen Structure at  
the Asphalt-aggregate Interface?

Mentor: Shane Underwood, assistant 
professor, School of Sustainable 
Engineering and the Built Environment 
Research Theme: Sustainability

Due to the viscoelastic properties of asphalt, 
it would be classified as a non-Newtonian 
fluid. For bitumen, a heterogeneous mixture, 
it is very important to understand composition 
at the micro-scale. Here, bitumen is made up 
of two fractions, asphaltenes and maltenes. 
Asphaltenes, being highly popular, greatly 
contributes to the adhesion between a mineral 
aggregate surface and the binder. Atomic force 
microscopy is utilized to examine the topology 
of the surface and the dispersion of asphaltene 
matrices known as “bees.” This knowledge 
would allow for a better understanding 
of the aggregate-bitumen interface.

 

Katelyn Kline, Chemical Engineering
Graduation: May 2017
Hometown: Horsham, Pennsylvania

Improvement of Zeolite-Polymer Adhesion 
for Multi-Mixed Membranes

Mentor: Mary Laura Lind, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Sustainability

This project focuses on increasing the efficacy 
of multi-mixed membranes used for water 
purification by preventing gaps that form during 
the membrane’s development. The gaps in the 
membrane form between zeolite particles, which 
allow only the passage of water, and PVDC, 
which blocks unwanted particles. Silanization and 
solvothermal treatments were applied to increase 
the adhesion between the two substances by 
changing the chemical and physical properties 
of the bonds between them, respectively. 
Results show that the silanization treatment 
is promising but can cause fouling. Further 
research must be done on the effect of fouling 
on the membrane when silanization is applied.

Julia King, Chemical Engineering
Graduation: May 2016
Hometown: Prescott, Arizona
Travel Grant

Effect of Low Temperature Aging Time  
of Zeolite A Gel on Particle Size in  
Hydrogel Process

Mentor: Mary Laura Lind, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Sustainability

For use as the water-selective component 
for a reverse osmosis membrane for water 
purification, Linde Type A zeolites were 
synthesized for optimal size without the use of 
a template. The time and temperature of the 
reaction and the aging of the precursor gel 
were systematically modified and observed to 
determine the optimal conditions for producing 
the particles. Scanning electron microscopy 
was used for characterization. Sub-micron 
sized particles were synthesized at two weeks 
aging time at -8 degrees Celsius with an 
average size of 0.6 micrometers. Efforts will 
be made to shorten the effective aging time.

Morgan Kelley, Chemical Engineering
Graduation: May 2016  
Hometown: Glendale, Arizona
Travel Grant

Zwitterionic Microgels for  
Surfactant Uptake and Polystyrene  
Core-shell Preparation

Mentor: Lenore Dai, professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Sustainability

The objective of this research is to conduct a 
study of environmentally responsive Zwitterionic 
Microgels (ZI-MG) for uptake of harmful 
surfactants used in oil spill cleanup as well as 
synthesis of core-shell polystyrene ZI-MG for 
stabilization of Pickering emulsions with ionic 
liquids. ZI-MG have been characterized for 
swelling attributes with respect to temperature 
and pH. Following this, anionic and cationic 
surfactants were absorbed by the ZI-MG. Lastly, 
Pickering emulsions were made between ZI-MG 
core-shell fluorescent particles and ionic liquids 
and studied under confocal microscope. Future 
work will focus on how these Pickering emulsions 
can be utilized for novel engineering applications.
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Jacob Langley, Chemical Engineering 
Graduation: May 2015
Hometown: Tempe, Arizona 

Adsorption Capacity and Kinetics of ZIF 68

Mentor: Jerry Lin, Regents' Professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Sustainability

The adsorption capacity and carbon dioxide 
diffusion of the material ZIF 68 was quantified 
under various conditions and synthesis times. A 
Cahn D-101 Microbalance was used to measure 
weight changes in the adsorbent material while 
exposed to various carbon dioxide concentrations 
at a range of temperatures. This data was used 
to determine the adsorption capacity as well as 
the diffusivity of carbon dioxide within the ZIF 
68 pores. From these tests it was concluded 
that the most favorable adsorption performance 
was observed under high carbon dioxide 
concentrations and low temperatures using 
ZIF 68 reacted for 52 hours during synthesis.  

Alexandria Lam, Biomedical Engineering
Graduation: May 2016         
Hometown: Glendale, Arizona

Filter Implementation for a Tacrolimus 
Blood Sensor

Mentor: Jeffrey La Belle, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

A filter was implemented to separate the sensor’s 
surface from coming in contact with interfering 
substances in blood so a more accurate reading 
could be made, reading only the reaction between 
sensor and target. Implementing a dip-coated 
method with 24-hour room temperature has 
produced a measurement similar to purified, 
unfiltered data, demonstrating that the filter 
causes no false readings or diminishing of 
the signal. The process was then refined to 
include dehydration of 15 minutes to diminish 
the amount of enzyme decay and increase 
production. Future work includes implementing 
the sensor with filter in whole blood. 
 

Miles Laff, Computer Science
Graduation: May 2015         
Hometown: Scottsdale, Arizona

Expansion Algorithms in Self-Organizing 
Particle Systems

Mentor: Andrea Richa, associate professor, 
School of Computing, Informatics, and 
Decision Systems Engineering
Research Theme: Health

A primary goal in computing is to develop 
autonomous systems. Usually, we provide 
computers with tasks and rules for completing 
them, but what if we could extend these 
systems to physical technology? In the field 
of programmable matter, researchers are 
tasked with developing materials that can 
change their physical properties based on 
continuous collection of input. In this research, 
we investigate particles that can perform 
computations, bond with other particles and 
move. We provide a theoretical model that can 
be used to simulate the performance of such 
physical particles, as well as an algorithm to 
perform expansion, wherein these particles 
can be used to enclose spaces or objects. 

Joshua Kosar, Engineering (Robotics)
Graduation: May 2017         
Hometown: Saskatoon, Canada

Trust in Human-Robot Interactions

Mentor: Angela Sodemann, assistant 
professor, The Polytechnic School
Research Themes: Health and Security

This research aims to analyze trust in high stress 
interactions between humans and artificial agents 
such as robots in order to determine which 
social cues impact the degradation of trust in the 
artificial agent. So far, the experimental calibration 
phase has begun. Elements of immersive design 
have been selected and the next phase will test 
the ability of the environmental variables to create 
an immersive scenario. Analysis of collaborative 
success will allow for the creation of individual 
trust degradation curves, giving insight into the 
test subjects responsiveness to social cues. 
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Gideon Lee, Chemical Engineering
Graduation: May 2016         
Hometown: Jerusalem, Israel

Dewvaporation Efficiency Improvement

Mentor: James Beckman, research 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Health  
 
Providing access to clean drinking water is 
one of today’s engineering grand challenges. 
Humidification-dehumidification desalination 
(HDH) uses air as a carrier gas to evaporate 
water and then condense the humidified air 
into pure water distillate while recycling the 
phase change energy from the condensation to 
evaporate more water; the cycle is repeated. The 
goal of this research is to use HDH with improved 
streamline and efficiency concepts to provide low 
cost and simply constructed towers optimized for 
water purification in third world countries. Future 
work will focus on data analysis of a current 
prototype to develop and refine future designs. 

Ching Yan (Winnie) Lau, 
Chemical Engineering
Graduation: May 2015         
Hometown: Hong Kong, China

Synthesis of Latex Membranes With 
Polyamide Particles for Reverse  
Osmosis Applications 

Mentor: Mary Laura Lind, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Sustainability

With the growing demand for clean drinking 
water, reverse osmosis is highly sought out for 
its ability to separate pure water from saltwater. 
Latex film formation decreases biofouling and 
undesired accumulation on wetted surfaces 
during reverse osmosis to lower energy and 
cost inputs. Latex film requires the interfacial 
polymerization of m-phenylenediamine, 
trimesoylchloride and Isopar G in the solvent, 
water. The effects of the water content on the 
size, geometry and distribution of the polyamide 
particles are being studied. Future work 
includes identifying the optimal water content 
and testing its salt rejection in latex films. 

Shane Larson, Chemical Engineering
Graduation: May 2019
Hometown: Phoenix, Arizona

2-D Materials Synthesis

Mentor: Sefaattin Tongay, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Themes: Energy and Sustainability

The objective of this research project is to 
develop 2-D semiconducting materials using 
electrospinning and chemical vapor deposition. 
The focus of the research until now has been 
on developing aluminum oxide nanofibers on 
which the MoS2 monolayers can be applied. 
Using electrospinning, nanofibers have been 
successfully produced and annealed at 600 
degrees Celsius, 900 degrees Celsius and 
1100 degrees Celsius. The nanotubes are 
currently being examined to ensure they 
are an optimal material for the research 
application. Once the correct phase of 
aluminum oxide is produced, the research will 
continue by layering MoS2 monolayers on the 
aluminum oxide nanofiber base using CVD.

Brett Larsen, Electrical Engineering 
Graduation: May 2015
Hometown: Chandler, Arizona 

Developing a Flexible Electric Field  
Imaging Blanket 

Mentor: David Allee, professor, School of 
Electrical, Computer and Energy Engineering 
Research Theme: Security

Recently, electric field sensors have come of 
interest to the military for a variety of applications, 
including imaging circuitry and detecting 
explosive devices. To meet this need, the research 
group at the Flexible Electronics and Display 
Center has developed a test array of metal pads 
for electric field imaging. In combination with 
lock-in amplifier, this flexible array has been used 
to image the electric field generated by a wire 
laid diagonally across the circuit as well a number 
of other configurations. Future testing will include 
imaging wires in boxes made of various materials. 
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Ivan Lopez-Castrillo, Civil Engineering 
(Environmental Engineering)
Graduation: May 2016
Hometown: Guaynabo, Puerto Rico

Urban Meteorological Flux Measurements 
Using a New Mobile Platform

Mentor: Enrique R. Vivoni, associate 
professor, School of Sustainable 
Engineering and the Built Environment
Research Theme: Sustainability  

The purpose of the investigation is to understand 
the relationship between different types of 
urban landscaping and their meteorological 
flux measurements in their surrounding urban 
environment. This semester has seen the 
deployment of the Eddy-Covariance tower in 
a xeric landscape for a little over nine weeks, 
where data was collected on a daily basis. Flux 
measurements are currently being analyzed, 
where they will then be compared with those 
gathered from the next deployment location. 
The end of the semester will see at least one 
more additional deployment of the mobile 
tower on a different landscape environment. 

Alison Llave, Biomedical Engineering
Graduation: May 2017         
Hometown: Phoenix, Arizona

The Development of a Physiologically 
Relevant Incubator for Cancer  
Migration Studies

Mentor: Mehdi Nikkhah, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

A physiologically relevant incubator is to be built, 
tested and installed to surround a fluorescence 
microscope for the investigation of cancer 
metastasis. The purpose of this incubator is to 
allow the user to see cancer metastasis, drug 
delivery, cell migration and related processes take 
place in real-time. The device has been able to 
sustain temperature, humidity and carbon dioxide 
at a stable level, and comfortably surround the 
microscope while allowing stage movement. This 
device can also be used in the observation of 
different biological processes such as vascular 
formation, which is a prominent factor in diseases. 

Nan Lin, Chemical Engineering
Graduation: May 2016         
Hometown: Shanghai, China

Anionic Amikagel Microbeads for Plasmid 
DNA Binding and Purification

Mentor: Kaushal Rege, associate 
professor School for Engineering of 
Matter, Transport and Energy
Research Theme: Health

Amikabeads, derived from the aminoglycoside 
amikacin, were developed for plasmid 
DNA (pDNA) binding applications. Next, 
we hypothesized that conjugating multiple 
pseudoaffinity ligands on Amikabead surface 
could increase the binding capacity and 
selectivity for pDNA Towards that goal, 
Amikabeads are being conjugated with DNA 
binding anticancer drugs. A critical step towards 
that goal requires conjugation of the drugs to 
the bead surface with minimal bead aggregation. 
We have now successfully completed the 
conjugation of the ligand to the bead surface 
with minimal aggregation. This research 
discusses our approach in achieving that critical 
step and future studies on pDNA binding. 

Mathew Lee, Chemical Engineering 
Graduation: May 2016
Hometown: Fountain Hills, Arizona

Passivation of Silicon Surfaces Using Novel 
Spray Pyrolysis of Aluminum Oxide

Mentor: Meng Tao, professor, School of 
Electrical, Computer and Energy Engineering
Research Theme: Energy

The goal of this research is to develop a cost-
effective, safe and simple method to passivate 
silicon for use in solar cells. The first challenge to 
be addressed is the inaccuracy of deposition; film 
thickness and film quality are difficult to control. 
The second challenge will be analyzing the effect 
of the film on silicon. Thus far, aluminum oxide 
films have been deposited onto glass substrate. 
After characterizing six samples, it was found that 
the relationship is roughly linear. More samples, 
however will be needed to further support 
this claim. After refining more parameters, 
the experiments will continue onto silicon. 
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Alex Maltagliati, Chemical Engineering
Graduation: May 2017         
Hometown: Phoenix, Arizona

Anchoring Zeolites onto Polymeric and  
Non-Polymeric Porous Substrates for  
Water Purification

Mentor: Mary Laura Lind, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Theme: Sustainability 

Zeolites are molecular sieves that can be 
anchored, or attached, to the surface of a 
permeable support layer and filter water via 
membrane selectivity. This project aims to find 
the combination of parameters that optimizes 
the coverage of zeolites on substrate. Some 
of the parameters include the solvent, silane 
agent, substrate, temperature, and time of 
reaction. Thus far, using toluene as the solvent 
and (3-glycidyloxypropyl) trimethoxysilane 
(GPTMS) as the silane agent have proven 
to be the most successful. While several 
discoveries have been made, the anchoring of 
zeolites onto substrates can be improved upon 
further investigation of these parameters.

Alicia Magann, Chemical Engineering
Graduation: May 2016         
Hometown: Fountain Hills, Arizona

Improving Social Cognitive Theory For 
Physical Activity Interventions Via Control 
Systems Engineering Modeling

Mentor: Daniel Rivera, professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Health

The goal of this research is to optimize behavioral 
health interventions promoting physical activity 
via dynamic modeling and control principles. 
A current computer model of Social Cognitive 
Theory (SCT), created in MATLAB w/Simulink, 
was modified to more accurately simulate the 
relationship between behavioral goals (desired 
levels of physical activity) and self-efficacy. In 
order to better understand this relationship, a 
MATLAB with Simulink model of a continuously 
stirred reactor with reversible chemical 
reaction was developed. Incorporating this new 
functionality will enable the SCT model to have 
greater predictive ability and thus be more 
useful for optimized “just-in-time” interventions.

Owen Ma, Electrical Engineering
Graduation: May 2015         
Hometown: Phoenix, Arizona

Sensitivity Analysis of a Spatio-Temporal 
Correlation Based Seizure  
Prediction Algorithm

Mentor: Daniel W. Bliss, associate 
professor, School of Electrical, 
Computer and Energy Engineering
Research Theme: Health

Epilepsy affects numerous people around 
the world and is characterized by recurring 
seizures, prompting the need for an ability to 
predict them so precautionary measures may 
be employed. One promising algorithm extracts 
spatio-temporal correlation based features 
from intracranial EEG signals for use with 
support vector machines. The robustness of 
this methodology is tested through a sensitivity 
analysis. Doing so also provides insight about 
how to construct more effective feature vectors.

Marisol Luna Aguero, Civil Engineering 
(Environmental Engineering)
Graduation: May 2017        
Hometown: Chandler, Arizona

How Can a City Integrate Biodegradable 
Plastics Including an Efficient End  
Life Treatment?

Mentor: Amy Landis, associate professor, 
School of Sustainable Engineering 
and the Built Environment
Research Theme: Sustainability

This research evaluates the role of biodegradable 
plastics in waste streams, as a continuation 
of the study that examines the enhanced 
degradation of polylactic acid (PLA) polymers 
in compost. A waste audit has been done in 
order to examine the volume of biodegradable 
plastics entering the waste streams in Phoenix. 
The results of the waste audit demonstrate 
that biodegradable plastics are not a significant 
portion of the plastics entering recycling 
facilities. Several more waste audits will be 
needed in order to fully understand the role of 
biodegradable plastics in waste streams and 
how these can be more efficiently incorporated. 
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Allison Marley, Biomedical Engineering
Graduation: May 2017
Hometown: Albuquerque, New Mexico

Optimization of Binding Affinity of Fibrin 
Binding Nanoparticles 

Mentor: Sarah Stabenfeldt, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

Traumatic brain injuries (TBI) contribute to the 
deaths of over 52,000 people annually in the U.S., 
the number one cause of injury-related deaths 
in the country. The main goal of this research is 
to optimize a fibrin-targeting nanoparticle based 
on affinity characteristics to identify TBI on the 
molecular level. The focus of this semester’s 
work was to improve protein purification of 
the targeting moiety using Fast Protein Liquid 
Chromatography; gel electrophoresis and 
western blots were conducted to evaluate 
protein yield and purity. The advantages of this 
apparatus include drastically increased protein 
yield, greater efficiency and heightened accuracy

Elan Markov, Chemical Engineering
Graduation: May 2016         
Hometown: Phoenix, Arizona

Using Optimization Techniques in 
Probabilistic Based Methods for 
Sustainable Engineering Designs

Mentor: S.D. Rajan, professor, 
School of Sustainable Engineering 
and the Built Environment
Research Theme: Sustainability

Since creating engineering designs is a time-
consuming and costly endeavor, any means to 
minimize the effort put into creating engineering 
designs is very valuable. The goal for this 
research is to model the viability of a wide variety 
of statistical and probabilistic tools, and to create 
software for other engineers to be able to make 
models. The design of containment systems 
for commercial jets, along with the design of 
structural systems, will be used to test the 
effectiveness of these modeling techniques.

Kelsey Maris, Construction Management
Graduation: May 2015        
Hometown: Phoenix, Arizona

The Nexus of Lean and Green Construction

Mentor: Kristen Parrish, assistant 
professor, School of Sustainable 
Engineering and the Built Environment
Research Theme: Construction

The objective is to determine the practices 
implemented into Lean Construction and/or 
Green Construction philosophies that promote 
practices to emerge in the other. The two are 
different “flavors” of construction that often 
mingle in projects. The researcher has interviewed 
five different construction professionals on 
these philosophies. The questions include 
defining the two philosophies and inquiring 
about their similarities. Beneficial research for 
future work in this topic would include diving 
into the specific quantitative details of different 
projects to compare data, such as tracking time 
spent on activities to promote lean practices or 
collecting data on gallons of recycled material.

Michelle Marco, Engineering 
(Humanitarian Engineering)
Graduation: May 2017         
Hometown: Medina, Ohio

Examining the Release of Silver in  
Nano-Enabled Commercial Products and 
Materials to Determine Their Potential 
Hazardous Waste Character

Mentor: Kiril Hristovski, assistant 
professor, The Polytechnic School 
Research Theme: Sustainability 

Considering there are currently more than 1,300 
commercial products that contain engineered 
nano-silver, a characteristic hazardous waste, it is 
important to assess the silver leaching potential 
of these products at the end-stage of their life. In 
conjunction with the LCNano network, the goal 
of this FURI project is to develop standardized 
procedures for assessing the silver and silver 
nanoparticle landfill leaching potential of 
commercially available and laboratory fabricated 
nano-enabled materials. Preliminary results with 
the standardized and modified EPA standardized 
Toxicity Leaching Characteristic Procedures 
suggest that the leached silver concentrations 
are in the range of 1–4 mg Ag/g dry material.
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Catherine Millar-Haskell, 
Biomedical Engineering
Graduation: May 2015
Hometown: Mesa, Arizona

The Effect of VEGF-ECM Crosstalk on 
Neural Stem Cell Behavior

Mentor: Sarah Stabenfeldt, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

In the United States alone, approximately 1.7 
million people incur a traumatic brain injury 
(TBI) annually and roughly 7 percent suffer from 
long-term disabilities. Although endogenous 
stem cell recruitment to the injury site is known 
to promote neurogenesis, the extensive cytokine 
activity present in the microenvironment mitigates 
regeneration and repair of the injured tissue. 
Pre-clinical trials involving neural stem cell 
(NSC) transplantations have had low success 
in maintaining cell viability. Current research 
involving vascular endothelial growth factor 
and laminin have suggested that the pair work 
synergistically to increase NSC migration and 
can thus serve as a platform for further studies.

John McCrea, Aerospace 
Engineering (Astronautics) 
Graduation: May 2016 
Hometown: Napa, California

Structural Health Monitoring of Fiber 
Reinforced Composite Structures under 
High Velocity Impact Loads 

Mentor: Aditi Chattopadhyay, Regents' 
Professor, School for Engineering of 
Matter, Transport and Energy 
Research Theme: Security

This research comprises localization and 
quantification of high velocity impact damage 
in carbon fiber composite plates, focusing on 
composite plate fabrication, gas gun optimization, 
projectile design, nondestructive evaluation, 
and damage localization code development. 
The progress made thus far includes gas gun 
optimization, resulting in projectile velocities 200 
m/s greater than previously achieved. A database 
of damaged plates was collected to analyze; flash 
thermography was performed to characterize 
the propagation of heat through the plate for 
damage detection and quantification purposes. 
The current focus of the project includes 
implementation of a damage localization/
quantification algorithm and subsequent method 
advancement using statistical techniques.

Paul McAfee, Chemical Engineering
Graduation: May 2015    
Hometown: Tempe, Arizona

Metal Oxide Coated Polypropylene 
Separators for Lithium Ion Batteries

Mentor: Jerry Y.S. Lin, Regents' Professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Energy

The goal of this research is to improve lithium-
ion battery performance by modifying industry-
standard separator membranes, which prevent 
anode/cathode contact within a battery. 
Polypropylene separators were dip-coated in 
inorganic thin films and installed into 1” button-
cell batteries. These batteries were subjected to 
continuous charge/discharge cycle testing, which 
indicated better performance for the coated 
separators compared to pure polypropylene. 
Due to the improved durability of inorganic-
coated separators, future work will include 
high-temperature and long-term cycle testing.

Daniel Martin, Computer 
Systems Engineering
Graduation: May 2017
Hometown: Scottsdale, Arizona

Geographic Network Analysis for Law 
Enforcement Activities

Mentor: Ross Maciejewski, assistant 
professor, School of Computing, Informatics, 
and Decision Systems Engineering
Research Theme: Security 

In the field of security, geographic information 
is vital for law enforcement agencies to detect 
trends among criminal incidents and construct 
an appropriate response. The goal of this project 
is to explore using geographic analysis of crime 
data with gang affiliation to better target violent 
areas. Currently an iOS app, the program displays 
crime events during a specified timeframe in 
a given location, as well as frequency maps 
and time charts. Further directions include 
analyzing connections from different hotspots to 
observe patterns of violence spread, and a port 
of the system to the Java language platform. 
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Anoosha Murella, Materials 
Science and Engineering
Graduation: May 2016         
Hometown: Phoenix, Arizona
Travel Grant

Growth of ZnO for Plastic Substrates and 
Inkjet Printing

Mentor: Hongbin Yu, associate professor, School 
of Electrical, Computer and Energy Engineering
Research Theme: Energy

The overall purpose of this research is to 
explore zinc oxide’s potential for energy and 
semiconductor applications. Originally, thin-
films were grown from solution on plastic PET 
substrates and transmission measurements 
taken to determine how optical properties change 
with increased bending angle. Now efforts have 
been focused on fixing and operating an inkjet 
printer from MicroFab Technologies, Inc. that will 
be used to print ZnO nanoparticles and rods to 
eventually make thin-film transistors (TFTs).

Andrew Mullen, Materials 
Science and Engineering
Graduation: May 2018
Hometown: Flagstaff, Arizona

Synthesis of 2-D Layered Semiconducting 
Materials for Flexible Photovoltaics

Mentor: Qing Hua Wang, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Energy

The purpose of this study is to determine the 
effects of different growth parameters for the 
chemical vapor deposition (CVD) synthesis of 2-D 
semiconducting nanomaterials that can be utilized 
for the construction of flexible photovoltaic 
devices. These transition metal dichalcogenide 
materials were then analyzed through Raman 
spectroscopy. The parameters tested in this 
project included the amount of precursors, 
ratio of precursors, initial substrate cleaning, 
gas flow rates and total system pressure. 
Future work will include the implementation of 
these materials in functional solar devices. 

Ngoni Mugwisi, Electrical Engineering
Graduation: May 2017
Hometown: Gweru, Zimbabwe

Development of a Titania-based 
Photocatalyst for the Photoreduction 
of Carbon Dioxide to Fuels and Useful 
Products

Mentor: Jean Andino, associate professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Energy and Sustainability

TiO2-based photocatalysts have been studied 
extensively for suitability in CO2 reduction to 
useful products. The Andino Research Group 
is investigating a new catalyst that involves 
modification of TiO2 using conductive carbon 
(reduced graphite oxide). A new synthesis 
method for the composite material was 
devised that required less processing time. 
This catalyst has been used in experiments to 
investigate carbon dioxide conversion using 
DRIFTS analyses. There is evidence for better 
responsiveness by the modified catalyst as 
compared to unmodified TiO2. This new material 
will enhance the sustainable generation of useful 
materials from the recycling of carbon dioxide.

Anna Moe, Chemical Engineering
Graduation: May 2016         
Hometown: Phoenix, Arizona

Targeting Tumors: Inclusion of Functional 
Groups on IBCPs to Combat Cancer

Mentor: Matthew Green, assistant 
professor, School for Engineering of 
Matter, Transport and Energy 
Research Themes: Health and Education

This research attempts to determine the most 
effective functional groups for an engineered 
melanoma treatment. Two melanoma-
associated peptides with high in vitro and in 
vivo reactivity have been identified, and will 
be synthetically created in conjunction with 
the ASU chemistry department using solid-
state peptide synthesis. Mass spectrometry 
will be used to measure the synthetic peptide 
and verify its identity. After accurate peptide 
synthesis, the peptide will be attached to a 
micelle; experimentation to determine the most 
stable attachment method will be necessary.



31Ira A. Fulton Schools of Engineering | engineering.asu.edu

Alex Nguyen, Chemical Engineering
Graduation: May 2017        
Hometown: Chandler, Arizona

Conversion of CO2 Into Useful Resources

Mentor: Jean Andino, associate professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Energy

The effects of various ratios of carbon dioxide, 
oxygen, water vapor on conversion of carbon 
dioxide into methane were examined. The 
photoreduction of carbon dioxide to methane 
was done using I-TiO2  as a catalyst. Using in 
situ Fourier transform spectroscopy studies, 
observations of the surface chemistry of the 
catalyst and product formation were taken. 
Research is still being conducted, but the 
results will measure how well catalytic materials 
perform under real-world conditions.

Miranda Ngan, Chemical Engineering
Graduation: May 2015
Hometown: Chandler, Arizona
Travel Grant

Microparticle Transport Across Ionic  
Liquid-based Interfaces

Mentor: Lenore Dai, professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Sustainability

Transporting microparticles across a liquid-liquid 
interface usually requires applying a shear force 
or using functionalization to overcome strong 
capillary forces between particle surfaces and 
liquid interfaces. However, with some ionic liquids 
(ILs), spontaneous transport of microparticles 
without the aid of shear forces is possible 
because of the IL's exceptional extraction 
capabilities. The systems investigated included 
IL/water and IL/oil interfaces. The particles 
adsorbed to, crossed and detached from one 
interface to the other. Dissolved ions in the non-IL 
bulk phase covered the surface of the particles, 
leading to more desirable interactions with the IL. 
Thus, overcoming adhesive forces was achieved.

Rohan Murty, Chemical Engineering
Graduation: May 2017      
Hometown: Phoenix, Arizona

Surface Energy Analysis to Understand 
Membrane Fouling in Biofuel Recovery

Mentor: David Nielsen, assistant professor, School 
for Engineering of Matter, Transport and Energy  
Research Themes: Energy and Sustainability 

This project's goal was to characterize surface 
properties of biofuel separation membranes 
to better understand bacterial fouling. To 
characterize the surface energy, liquid contact 
angles on various surfaces were measured and 
analyzed. Surface tension values were calculated 
using LW theory, which accounts for acid-base 
interactions. Substances with similar surface 
energies had larger contact angles—meaning 
better coating/fouling. If this observation holds 
true for cells, then bacterial fouling could 
be significantly reduced by increasing the 
difference between the cells' and membrane's 
surface energies. Further characterization 
should be done on surface charge to better 
understand or prevent bacterial fouling.

Christian Murphy, Software Engineering
Graduation: May 2015   
Hometown: Chandler, Arizona

Instructional Module Development System

Mentor: Srividya Bansal, assistant professor, 
School of Computing, Informatics, and 
Decision Systems Engineering 
Research Theme: Education

The Instructional Module Development System 
(IMODS) is a web-based course design software 
application that will present a framework for 
representing curriculum, particularly in the 
areas of STEM, and scaffold users through 
the process of curriculum development. The 
objective of this research is the translation of 
the underlying IMODS framework into a rich 
meaningful knowledge structure in the form 
of ontology. Semantic data stores are being 
used to allow the computer to understand 
data, detect omissions and inconsistencies 
and bring them to an instructor’s attention.
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Adam Pak, Chemical Engineering
Graduation: May 2017
Hometown: Wroclaw, Poland

Mechanically Strained Stretchable 
Microcracked Gold Electrodes 

Mentor: James Abbas, associate 
professor, School of Biological and 
Health Systems Engineering 
Research Theme: Health 

To study traumatic brain injury there is a need 
for technology that tracks neural impulses while 
under strain. One of few devices capable of both 
is Stretchable Microelectrode Array (sMEA) that 
will be released in late 2015. We have studied 
sMEAs by producing single microcracked gold 
electrodes. By focusing on the area of gold 
most prone to failure under high strain, we 
have identified the sharpest angles that can be 
used in manufacturing of sMEAs. Furthermore 
relationship between strain and resistance was 
mapped. Those findings allow the researchers 
to improve sMEA by increasing the number 
of contact points of neural cells with sMEA. 

James Oplinger, Engineering 
(Electrical Systems)
Graduation: May 2015 
Hometown: Apache Junction, Arizona

Leadership Characteristics in the  
Making Community

Mentor: Micah Lande, assistant 
professor, The Polytechnic School
Research Theme: Education

Leadership is a key quality for future engineers; 
proactiveness, confidence, motivation, 
communication and coaching are important 
skills for engineers to effectively lead. The 
Maker community offers a broad spectrum of 
individuals engaged in informal engineering and 
tinkering activities. This study explored leadership 
using a theoretical framework of competing 
values. The study relied on qualitative interviews 
across four flagship Maker Faires to determine 
leadership qualities of Makers. The research 
showed that Makers excel in relating to people, 
leading change and producing results. Future 
work will explore leadership characteristics 
of engineering professionals and students.

Kristen Okada, Electrical Engineering
Graduation: May 2017         
Hometown: Chandler, Arizona

Photothrombosis To Induce Subcortical 
Infarction: An Animal Model of Stroke

Mentor: Jeffrey Kleim, associate professor, School 
of Biological and Health Systems Engineering
Research Theme: Health

Although a majority of strokes occurring in 
humans are subcortical, there are no currently 
accepted animal models of subcortical stroke. 
This study aims to look into further research 
of the method of inducing subcortical stroke 
utilizing a laser source in photo thrombosis. 
A series of limb movement tests are done 
before and following the stroke in order to 
measure motor impairments in the animals. 
The behavioral results will then be analyzed 
in conjunction with histological verification 
of lesion in order to assess the effectiveness 
of this subcortical stroke model.

Spencer Offenberger, Electrical Engineering
Graduation: May 2017         
Hometown: Anthem, Arizona

Analyzing Social Network Enabled Malware

Mentor: Paulo Shakarian, assistant 
professor, School of Computing, Informatics, 
and Decision Systems Engineering
Research Theme: Security

The civil war in Syria has involved an 
unprecedented level of cyber warfare. This 
research involves analyzing malware samples 
from the conflict, specifically.  We study how each 
sample was used with respect to ground combat 
operations. The samples were analyzed using a 
new automated sandbox technique allowing us to 
better understand the goals and intents of groups 
such as the Syrian Electronic Army – known for 
infiltrating and controlling opposition machines. 
These samples include “encryption” programs 
that prey on the rebels need to avoid detection 
while simultaneously phishing user’s social media 
credentials and Trojans posted on Syrian social 
sites to hinder anti-government movements. 
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Sana Quraishi, Chemical Engineering
Graduation: May 2015         
Hometown: Karachi, Pakistan
Travel Grant

Laser Tissue Welding with  
Gold Nanocomposites

Mentor: Kaushal Rege, associate 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Health

In a world where post-surgical leakage 
remains a major concern for both surgeon and 
patient, laser tissue welding (LTW) serves as 
a promising suture-free surgical alternative. 
This project investigates whether LTW with 
gold nanocomposites can replace traditional 
suturing by maintaining the tissue's native tensile 
strength and decreasing leakage and infection 
rates. For this purpose, a novel protein based 
sealant is being developed using plasmonic 
materials, the rheological behavior and photo-
thermal response of which have been studied. 
Analysis of these characteristics allows for 
optimization of the nanocomposite formulation, 
the effectiveness of which will be determined 
by conducting LTW of ruptured porcine tissue.

Elizabeth Quigley, Materials 
Science and Engineering
Graduation: May 2016       
Hometown: Plano, Texas

Industry Applications of Bucky Paper for 
Strain Sensing Capabilities

Mentor: Aditi Chattopadhyay, regent’s 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Security

Buckypaper, a thin membrane of highly 
entangled carbon nanotubes (CNTs), has 
strain sensing capabilities due to its change in 
electrical conductivity. If an efficient, repeatable 
method for fabrication of these buckypaper 
sensors can be found, then they will have a 
major impact on the aerospace industry. Large 
scale specimens of buckypaper have been 
fabricated and incorporated into CNT/epoxy 
composites in order to test strain sensing 
capabilities. The results have supported the 
conclusion that buckypaper can be used in the 
aerospace industry for large scale applications.

Richard Phan, Chemical Engineering
Graduation: May 2016         
Hometown: Peoria, Arizona
Travel Grant

Understanding Nucleation and Growth of 
Sn Whiskers in Thin Films via Kinetic Monte 
Carlo Simulations

Mentor: Yang Jiao, assistant professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Energy

The objective of the proposed research is 
to systematically investigate the formation 
of whisker nucleus by coupling different 
mechanisms for grain boundary migration 
and the growth process of whiskers in Sn thin 
films via kinetic Monte Carlo simulations. The 
formation of a computational code and then 
the development of the code to predict grain 
boundary movement are critical to the overall 
understanding. Simulations are currently being 
run to see if the computational codes showcase 
a reasonable prediction of grain growth in areas 
in which experimental tests cannot illustrate. 
Future work is to combine experimental data with 
computational methods for cross-reference.

Nitish Peela, Biomedical Engineering
Graduation: May 2017         
Hometown: Chandler, Arizona
Travel Grant

Breast cancer cell invasion in a highly 
organized three dimensional (3-D) hydrogel 
based tumor model 

Mentor: Mehdi Nikkhah, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

Cancer cell invasion is a highly orchestrated and 
complex biological process, and the mechanistic 
understanding of cellular invasion has been 
limited due to the lack of relevant tumor models. 
In this study, the researchers developed a 
highly organized and physiologically accurate 
3D tumor model using gelatin methacrylate 
(GelMA) hydrogel. When human breast cancer 
MDA-MB-231 cells and normal mammary 
MCF10A cells were cultured within the tumor 
model, the human breast cancer cells exhibited 
substantially higher invasive characteristics. 
The research findings demonstrate a promising 
platform to create organized tumor models to 
mechanistically study cancer cell invasion in vitro.
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Felicia N. Romero, Chemical Engineering
Graduation: May 2016         
Hometown: Redmond, Washington

Calibration of Differential Scanning 
Calorimeter to Characterize Novel  
Ion-containing Block Copolymers for  
Water Purification

Mentor: Matthew D. Green, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Themes: Sustainability and Education

The objective of this research is to assist in the 
thermal characterization of novel ion-containing 
block copolymers synthesized in order to improve 
the efficiency of membranes used in desalination 
processes. A new differential scanning 
calorimetery device was purchased, installed, 
and calibrated using a series of experiments 
involving 100,000 molecular weight poly(ethylene 
oxide) polymer. The research group will utilize 
the calibrated differential scanning calorimeter 
for characterization of polymers synthesized in 
the following months in order to help achieve the 
overall goal of developing polymer membranes 
with superior selectivity and permeability. 

Cindy Rivera, Chemical Engineering
Graduation: May 2016 
Hometown: Surprise, Arizona

Understanding Salt Solubilities in Ionic 
Liquids using Molecular  
Dynamic Simulations

Mentor: Lenore Dai, professor,  
School for Engineering of Matter, Transport  
and Energy
Research Theme: Energy

The objective for this project is to investigate the 
factors affecting the solubilities of ionic liquid 
(IL) based electrolytes for the development 
of “green” and sustainable materials, and for 
space exploration through the use of molecular 
dynamic (MD) Simulations. In this study, IL-
solid salt solutions containing immadazolium 
(BMIM) are targeted and investigated through 
equilibration methods in MD. Steric hindrance 
and the IL alkyl group structure are suspected 
to be prominent factors in defining the solubility 
of inorganic salts in these solutions. Future work 
will involve implementing additional methods 
for confirming estimated salt solubilities.

Kyle Reilly, Engineering (Electrical Systems)
Graduation: May 2015   
Hometown: Phoenix, Arizona

Wireless Air Quality Monitor

Mentor: Nathan Johnson, assistant 
professor, The Polytechnic School
Research Themes: Health and Sustainability

This project measures changes in air quality 
across spatial and temporal domains, with a 
specific focus on microclimates within the Sun 
Valley and developing countries. A network of 
prototype air quality monitoring devices has been 
developed and deployed in order to measure 
the concentrations of particulate matter, ozone 
and carbon monoxide across urban regions. 
The device communicates wirelessly and can 
run off-grid using a solar PV-battery system. 
Data has been gathered in order to prove the 
viability of high-fidelity emissions monitoring 
and to explore the effect of anthropogenic 
and environmental factors on air quality.

Chris Raupp, Electrical 
Engineering Technology
Graduation: May 2015         
Hometown: Mesa, Arizona

Gradational Solar Power Optimization and 
Monitoring System

Mentor: Scott Pollat, lecturer senior, 
The Polytechnic School
Research Theme: Energy

The objective of this research project is to 
develop and analyze a new type of residential 
solar tracking system by use of real time data 
logging. The structure used to imitate the roof 
of a residential house, the data logging system, 
and the tracking system have all been designed 
and built. The next step of this project is to do 
field testing and to determine profit versus cost 
analysis of implementing this type of system. 
Future work can include designing a mechanical 
system to move multiple modules by way of 
a single motor and reducing system costs.
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Christy Sennavongsa, Chemical Engineering
Graduation: May 2016         
Hometown: Queen Creek, Arizona

Synthesis of Ceria Nanocubes for  
Energy Applications

Mentor: Peter Crozier, associate professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Energy

The aim of this research is to synthesize ceria 
nanocubes and see how different variables 
affect the synthesis. Ceria nanocubes have 
potential because they can be a precursor to 
fabricate other useful materials. Optimization 
of the hydrothermal synthesis has occurred, 
where the focus was on the processing factors 
of temperature, time, and volume. The data 
indicates that higher heating temperatures, 
longer heating times, and smaller container 
volumes lead to larger average cube sizes. As 
this work progresses, dopants will be introduced 
to the synthesis to try and form doped ceria 
nanocubes with different properties. 

Christopher Schott, Mechanical Engineering
Graduation: May 2015  
Hometown: Tucson, Arizona

Edible Microfluidics: 3-D Printing Hydrogels

Mentor: Konrad Rykaczewski, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Education

3-D printing has recently become a popular 
manufacturing process and the goal of 
the project was to take that process to the 
kitchen. This was done by utilizing the existing 
culinary process of “spherification”, by which 
a liquid is encapsulated in an edible shell, and 
modifying it to make a noodle. A co-flow nozzle 
was constructed and the two fluids needed 
for spherification were flowed in various 
configurations to create different noodles. 
Future work would include outfitting a 3-D 
printer with the co-flow nozzle and stacking 
the noodles to produce 3-D structures.

Francesco Ruta, Civil Engineering
Graduation: May 2015         
Hometown: Bari, Italy

Synthesis and Structural Properties of  
FAU-Type Zeolite Prepared with Fly Ash

Mentor: Narayanan Neithalath, 
School of Sustainable Engineering 
and the Built Environment
Research Theme: Sustainability

Five mix designs of FAU-type (faujasite) zeolite 
were synthesized in a forced convection oven 
using various proportions of coal fly ash, 
sodium hydroxide, and sodium chloride. Three 
faujasite varieties, labeled X, P and S, were 
prepared for each mix design. The samples 
were characterized using Fourier transform 
infrared spectroscopy and thermo-gravimetric 
analysis. Mercury intrusion porosimetry was 
used to obtain porosity information on the 
samples. Mechanical strength testing was 
performed on solid blocks of the zeolite samples 
prepared in a mold. The S variety in mix design 
(iv) had the most desirable balance of porosity 
and strength for engineering applications.

Kitt Roney, Mechanical Engineering
Graduation: May 2016         
Hometown: Scottsdale, Arizona

Controlling Light Intensity in  
Outdoor Photobioreactors

Mentor: David Nielsen, assistant professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Energy

Outdoor photobioreactors are less efficient 
than indoor photobioreactors due to 
changing variables such as temperature 
and light intensity, which can be controlled 
in laboratory settings. PDLC film, which can 
change opacity based on an applied voltage, 
shades the photobioreactor contents to keep 
it within appropriate light intensity levels. 
Using an Arduino Uno as the control system, 
photoresistors are utilized to sense ambient 
light and adjust the smart glass accordingly. This 
will allow for great yields when growing algae 
or cyanobacteria and aid in reducing the loss 
of efficiency due to the outdoor environment. 
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Praveen Sinha, Engineering 
(Electrical Systems)
Graduation: May 2016
Hometown: Gillette, Wyoming

Creative Problem Solving Across 
Disciplines and Experiences

Mentor: Micah Lande, assistant 
professor, The Polytechnic School
Research Theme: Education

People approach complex problems and 
formulate solutions that are focused on 
physicality or functionality. Each person’s 
education and background has a significant 
influence on the solution created. Artifacts have 
been collected and categorized into physical 
and functional. Insight has been gained and 
recorded from each type of solution. Design 
clinic sessions help to determine how one’s role 
education and experience play into invented 
solutions. Future work will involve more in 
depth design sessions of longer duration 
and more complex design challenges.

Jan Simper, Biomedical Engineering
Graduation: May 2016         
Hometown: Scottsdale, Arizona

Using Public Data to Predict and Control 
Stem Cell Development

Mentor: Karmella Haynes, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

The relationship between the pluripotency of 
stem cells and changes in epigenetic states 
are not well understood. We have designed 
a chromatin sensor to track epigenetically 
regulated gene expression in differentiating 
human cells. By comparing the levels of 
expression of a visible fluorescent reporter 
in stem cells and differentiated cells, we will 
track the epigenetic state of the HoxD locus, 
a major determinant of differentiated states. In 
the future, the chromatin sensor will advance 
regenerative medicine by allowing tissue 
engineers to visualize cell development cues 
without destroying or disrupting the cells.

Warren Shearman, Chemical Engineering
Graduation: May 2015
Hometown: Phoenix, Arizona

Pretreatment of Wastewater Using 
Hydrogen Peroxide for Use in Microbial 
Fuel Cell

Mentor: César Torres, assistant professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Sustainability

Wastewater is used as a fuel for a Microbial 
Fuel Cell (MFC) with the ultimate purpose of 
water reuse with concomitant hydrogen peroxide 
(H2O2) production. Different concentrations 
of H2O2 were used as a pretreatment method 
(here on MFC effluent) to determine its 
effectiveness on the decrease of solids and 
chemical oxygen demand (the factors that make 
water reusable). It was determined that using 
low concentrations (< 500 mg H2O2/L) had 
no effect on the wastewater; for much higher 
concentrations (1000 mg H2O2/L+) decreased 
the total suspended solids from 1700 mg/L to 
1100 mg/L at the maximum concentration.

Riyan Setiadji, Computer Science 
and Electrical Engineering 
Graduation: December 2016
Hometown: Monrovia, California

Social Network Knowledge Engine-Twitter 
(SNAKE Twitter)

Mentor: Paulo Shakarian, assistant 
professor, School of Computing, Informatics, 
and Decision Systems Engineering 
Research Theme: Security 

The rising popularity of social media over the 
last few years has attracted criminals to use it 
as a platform or a tool for their transgressions. 
The objective of this research is to assist the 
law enforcements to solve crimes, or better yet, 
prevent them. SNAKE Twitter is software that 
examines tweets through keywords searches. 
SNAKE Twitter will stream Twitter home 
timeline, and will report the tweet that contains 
at least one of the keywords. Future research 
will focus on learning mechanism to filter not 
the tweets that irrelevant to crime analysis. 
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Gregory Paul Spell, Electrical Engineering
Graduation: May 2015 
Hometown: Tucson, Arizona

Algorithms Concerning the Control of a 
Foveal Sensor

Mentor: Douglas Cochran, professor, School of 
Electrical, Computer and Energy Engineering
Research Theme: Security

Foveal sensors employ a small region of high 
acuity (the foveal region) surrounded by a 
periphery of lesser acuity. Consequently, the 
output map that describes their acuity of vision 
is nonlinear, rendering the vast corpus of linear 
system theory inapplicable immediately to 
the state estimation of a target being tracked 
by such a sensor. This project treats the 
implementation of the Kalman filter, a linear filter, 
as applied to the nonlinear problem of foveal 
sensing and presents the results of simulations 
conducted to evaluate its effectiveness in 
tracking a target, culminating in successful 
tracking for motion in two dimensions.

Cole Snider, Mechanical Engineering
Graduation: May 2015
Hometown: Richland, Washington

Effect of Sputtering Conditions on  
the Microstructure of Nanocrystalline  
Metal Films

Mentor: Jagannathan Rajagopalan, School for 
Engineering of Matter, Transport and Energy
Research Theme: Energy

The purpose of this research is to determine the 
parameters of the sputtering process to control 
the microstructure of titanium films. Titanium films 
have been synthesized with differing sputtering 
parameters and the resultant microstructure has 
been characterized using x-ray diffraction. The 
microstructure of titanium films deposited on an 
epitaxially grown silver layer on silicon substrates 
has been compared with titanium films deposited 
on silicon without a silver layer. The results show 
that when titanium is deposited on a silver layer, 
it is strongly textured. The mechanical strength of 
the different titanium films has been measured.

Logan Smith, Civil Engineering
Graduation: May 2015 
Hometown: Highlands Ranch, Colorado

Impacts of Understanding Conation on 
Student Satisfaction with ASU’s Civil 
Engineering Program

Mentor: Thomas Seager, assistant 
professor, School of Sustainable 
Engineering and the Built Environment
Research Theme: Education

The goal of this FURI project is to measure 
student satisfaction and success within 
the civil engineering program at ASU to 
further engineering education research. To 
measure student satisfaction and success, 
this study has administered an online survey 
to freshmen and junior students and recent 
civil engineering graduates. The survey tested 
a series of hypotheses about how conation, 
innate strengths one uses when actively striving 
to solve a problem, impacts satisfaction and 
student success. Student satisfaction shows 
little correlation to GPA but affects student 
persistence in the civil engineering program.

Joana Sipe, Chemical Engineering
Graduation: May 2016
Hometown: Gilbert, Arizona

Silver Nanoparticle Lifecycle Analysis from 
Layer-By-Layer Coated Polyester Fabric

Mentor: Paul Westerhoff, professor, 
School of Sustainable Engineering 
and the Built Environment
Research Theme: Sustainability 

Polyester fabric was coated with citrate-coated 
silver nanoparticles in an industry modeled 
self-assembled layer-by-layer process in order 
to model the silver nanoparticles’ lifecycle 
through the layering process and during use. 
Electron microscopy was used to take images 
of the resulting fabric while mass spectrometry 
and atomic emission spectroscopy were 
used to determine chemical composition of 
the fabric before and after use phases. Silver 
nanoparticles were successfully coated on 
polyester and mostly lost during the synthesis 
stage of water rinses in between layers and 
decreasing during washes. More usage tests in 
the future will be added to the lifecycle analysis.
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Danielle Stevens, Mechanical Engineering
Graduation: May 2015         
Hometown: Chandler, Arizona

Understanding Inter-limb Coordination via 
Ipsilateral Mechanical Perturbations Using 
the ASU Variable Stiffness Treadmill

Mentor: Panagiotis Artemiadis, assistant 
professor, School for Engineering for 
Matter, Transport, and Energy
Research Theme: Health
 
The objective of this project was to develop a 
further understanding of inter-limb coordination 
during the gait cycle through the use of one-
sided mechanical perturbations and full body 
weight support. The additional actuator to the 
ASU Variable Stiffness Treadmill was designed to 
quickly drop the treadmill ramp from underneath 
the subject’s left foot as a displacement stimuli 
with closed looped control. Experimental code 
was developed to incorporate random stiffness 
perturbations alongside drop perturbations at 
varying mid-stance locations during the gait 
cycle. These preparations allow for reliable future 
full-length experiments on healthy subjects.

Cassandra Steeno, Electrical Engineering
Graduation: May 2017        
Hometown: Gilbert, Arizona

Enhanced Voltage Transistors Using Low 
Cost CMOS Technologies

Mentor: Trevor Thornton, professor, School of 
Electrical, Computer and Energy Engineering
Research Theme: Energy

In accordance with Moore’s Law, the operating 
voltage of CMOS devices has significantly 
decreased throughout time, making analog 
circuit design difficult. The objective of this 
research is to find a MESFET that requires a 
low operating voltage while maintaining good 
DC characteristics. Professor Trevor Thornton’s 
research group is investigating the 180nm SOI 
CMOS. So far a DC characterization of the 
180nm MESFET has been conducted in the 
lab by using an Agilent 4155C semiconductor 
parameter analyzer. These measurements 
have been extracted and will be used to create 
a Cadence Model. These simulated results 
will be analyzed for effective circuit design. 

Mikaela Stadie, Chemical Engineering
Graduation: May 2015         
Hometown: Scottsdale, Arizona

A Sustainable Approach to Wastewater 
Treatment Using Microbial Fuel Cells with 
Peroxide Production

Mentor: César I. Torres, assistant 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Sustainability

The objective of this research is to develop a 
microbial fuel cell (MFC) that makes blackwater 
treatment energy neutral or positive while 
producing hydrogen peroxide to facilitate on-
site graywater reuse. Various carbon-based 
catalysts and binders for use at the cathode 
of the MFC have been explored using linear 
sweep voltammetry (LSV) and rotating ring-
disk electrode (RRDE) techniques. It was 
found that Vulcan carbon catalyst with Nafion 
binder produced the lowest overpotentials, 
and the optimal catalyst loading was 0.5 
mg/cm2. In the future, it will be crucial to 
consider the advantages and disadvantages 
of implementing pH control at the cathode.

Swaroon Sridhar, Biomedical Engineering
Graduation: May 2017 
Hometown: Phoenix, Arizona

Development of Tacrolimus Drug Biosensor 
for Drug Detection in Transplant Patients

Mentor: Jeffrey La Belle, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

Organ transplant patients are prescribed 
Tacrolimus, an immunosuppressant that must 
be frequently measured in blood to ensure 
proper dosage. An important feature of the 
sensor would be to detect low tacrolimus 
levels, so as to avoid the possibility of acute or 
chronic rejection. Given that bodily stress can 
be an indicator of organ rejection, glucose was 
chosen as a potential additional marker for 
the sensor to be of greater use to the patient. 
Electrochemical impedance spectroscopy 
was run with target binding to immobilized 
glucose antibody. Results suggested an optimal 
binding frequency for glucose at 1172 Hz.
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Kevin Tao, Chemical Engineering
Graduation: May 2015         
Hometown: Miami, Florida

Optimizing Dialysis Buffer Conditions for  
A4 Stability

Mentor: Michael Sierks, professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Health

The research objective is to preserve the A4 scFv 
stability during dialysis. Various dialysis buffers 
were tested and compared, including PBS with 
Tween and varying pH values of 6.7, 7.4, and 8.0. 
From the BCA assay, it appears that pH does 
not affect A4 concentration. However, the ELISA 
results were inconclusive as to what effect pH 
has on A4 function. To find the optimum buffer, 
other buffers will be tested and compared 
with PBS; methods such as ultrafiltration may 
be considered as alternatives to dialysis.

Ramesh Tadayon, Biomedical Engineering
Graduation: May 2016
Hometown: Cedar City, Utah

Facilitating Proper Stretch Exercises for 
Electrically Powered Wheelchair Users u]
Using Person Centered Design

Mentor: Troy McDaniel, research 
assistant professor, School of Biological 
and Health Systems Engineering
Research Theme: Health

This research explores the identification of 
pressure relief exercises that powered wheelchair 
users access through the tilt/recline controls 
through an iOS application. Through discussions 
with a powered wheelchair user, several 
important pressure relief exercises have been 
identified and the interface of the application 
has been designed with optimal accessibility 
for wheelchair users. Collaborators at Numotion 
have also aided manipulation of the control 
interface of the wheelchair itself. In conclusion, 
the application designed would allow for a 
person-centered control interface for pressure 
relief exercises for powered wheelchair users. In 
future work, applications can be further tethered 
to the individual with online communication 
between the user and physical therapist.

Vaasavi Sundar, Mechanical Engineering
Graduation: May 2017
Hometown: Chandler, Arizona

Stretchable, Conductive Polymers as Soft 
Substrates for Lithium Ion Batteries

Mentor: Hanqing Jiang, associate 
professor, School for Engineering of 
Matter, Transport and Energy
Research Theme: Energy

This project aims to prepare a conductive and 
stretchable elastomer substrate that can relieve 
stress caused by silicon anodes in lithium 
ion batteries. After a series of electrical and 
mechanical tests, combination of polyurethane 
(PUR) and poly(3,4-ethylenedioxythiophene) 
PEDOT was deemed the best blend due to their 
elastic and conductive properties respectively. An 
appropriate ratio was established between the 
two, and the addition of carbon nanotubes and 
silicon nanoparticles was tested. This substrate 
now needs to have smoothened layers and so 
that it can withstand high temperatures and 
silicon deposition. Using this approach, lithium-
ion batteries can be more energy efficient. 

Paige Stokes, Biomedical Engineering
Graduation: May 2017
Hometown: Gilbert, Arizona

Release Testing of Novel Polymer  
Gels for Improved Treatment of 
Hepatocellular Carcinoma

Mentor: Brent Vernon, associate professor, School 
of Biological and Health Systems Engineering
Research Theme: Health

Hepatocellular carcinoma (HCC), also known 
as liver cancer, is the second leading cause of 
death among cancer patients. Current models 
to fight this illness are constrained to systemic 
delivery. The researchers have developed a 
hydrogel that provides sustained and multi-day 
release. This can lead to fewer side effects 
and reduced overall toxicity in the body. The 
gel is biodegradable, leaving the body quickly 
and safely. Due to its viscous properties, the 
gel can reach surgery sites that are currently 
untouchable. There are challenges getting the 
drug incorporated into the gel. Future research 
will focus on getting better incorporation. 
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Adam Tse, Computer Science
Graduation: May 2016
Hometown: Tempe, Arizona

The Social Network Analysis Engine

Mentor: Paulo Shakarian, assistant 
professor, School of Computing, Informatics, 
and Decision Systems Engineering
Research Theme: Security

The SNAKE software was previously used by 
law enforcement to identify Tweets of interest 
using simple keyword searches. However, 
this approach will miss important posts if the 
police are not familiar with the latest terms and 
phrases used by criminals. The objective of the 
research is to develop an algorithm that can 
identify important Tweets using semantics, user 
information and geotagging. Research has led 
to the development of a new method that goes 
beyond keyword search and utilizes the above 
information to provide the police with improved 
intelligence obtained through social media.

John Tindell, Chemical Engineering
Graduation: May 2017         
Hometown: Gilbert, Arizona

Development of the More Stable  
Anti-β-Amyloid Antibody with Glutathione

Mentor: Michael Sierks, professor, School for 
Engineering Matter, Transport and Energy 
Research Theme: Health

The creation of a stable anti -β-amyloid antibody 
will provide needed medical advances within the 
Alzheimer’s disease research field, and utilizing 
the refolding method could potentially create a 
more stable protein. Through the procedures, a 
new process method was utilized in expressing 
the antibodies. Urea and glutathione were the 
two critical chemicals used in the unfolding 
and refolding of the proteins. After a series of 
analytical tests to confirm identity, functionality, 
and concentration, the results of the project were 
inconclusive. Further studies must focus on the 
improvement of the stability of anti- β-amyloid 
through varying laboratory courses of action.

Claire Tilton, Civil Engineering
Graduation: December 2015 
Hometown: Tempe, Arizona

An Empirical Assessment of LEED versus 
Non-LEED Energy Consumption for a 
University Campus in North America

Mentor: Mounir El Asmar, assistant 
professor, School of Sustainable 
Engineering and the Built Environment
Research Theme: Sustainability

The LEED rating system is intended to award 
buildings that “save energy, use fewer resources 
and reduce pollution.” This study tests whether 
LEED buildings save energy in the operations 
phase. The research objective was accomplished 
by investigating LEED-certified buildings at 
ASU and measuring the energy performance 
against non-LEED counterparts. Preliminary 
data show that residential LEED buildings use 
less energy and LEED research buildings use 
more energy. LEED office buildings are not 
displaying major differences. Statistical analysis 
is being completed to verify these preliminary 
conclusions. The next research phase will analyze 
the extent to which certain inputs (age, HVAC 
system, microclimate, occupancy, equipment, etc.) 
affect energy consumption of these buildings.

Philip Terzic, Computer Science
Graduation: May 2017         
Hometown: Scottsdale, Arizona

Developing a Phantom to Model  
Electrical Anisotropy

Mentor: Rosalind Sadleir, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

The development of phantoms that can 
adequately model electrical anisotropy is 
necessary for the continuation of conductivity 
bioimaging. A phantom model was developed 
to simulate an anisotropic environment using 
alternating layers of isotropic gel layers with 
different conductivities. Unique phantom 
structures and layer arrangements were 
tested to find the most appropriate model. 
The gel’s longevity was also tested and was 
found that the thicker layers had increased 
longevity. The phantom design has practical 
application to MREIT, EEG, ECG, and DTI 
imaging, and is intended to provide a reliable 
method to test novel imaging techniques.
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Aimen Vanood, Biomedical Engineering
Graduation: May 2016         
Hometown: Phoenix, Arizona

Multimodal Integration in Brodmann Area 
7b of Rhesus Monkeys 

Mentor: Christopher Buneo, assistant 
professor, School of Biological and 
Health Systems Engineering
Research Theme: Health

The goal of this visuomotor research was to study 
multimodal integration in Brodmann Area 7b of 
rhesus monkeys by observing the relationship 
between visual cues, proprioception and arm 
movement in regards to accurate limb positioning. 
Extracellular arrays were surgically implanted 
in the posterior parietal cortex of the primate’s 
brain and used to analyze behavioral data. The 
formal experiment consisted of the monkey 
performing a simple reaching task in a virtual 
environment in both a vision and non-vision state 
and with varying degrees of required accuracy. 
Results suggested the existence of an optimal 
window radius that raised a vision dependency.

Sydney Vanda, Biomedical Engineering 
and Computer Systems Engineering
Graduation: December 2015 
Hometown: Mesa, Arizona

Optimal Implementation/Design 
of a Portable and Economical EEG 
Communication Device

Mentor: Troy McDaniel, assistant 
research professor, School of Biological 
and Health Systems Engineering
Research Theme: Health

Electroencephalogram (EEG) based Brain-
Computer Interface systems are an growing field 
of research. There is a need to design a portable, 
low-cost, medical communication device for 
high-functioning (neurologically/mentally) people 
with paralysis. The main design will include a 
four-electrode system targeting the occipital 
lobe and SSVEP, steady state visually evoked 
potential, as a control signal. Using low cost 
hardware and incorporating an iPad application 
with flashing universal icons, a patient can simply 
look at what he or she wants or needs—such 
as food or pain relief  —and be understood.

Kevin Tyler, Electrical Engineering
Graduation: December 2015
Hometown: Mesa, Arizona

Metallization Using Wires for Conventional 
and Flexible Solar Cells

Mentor: Stuart Bowden, associate 
research professor, School of Electrical, 
Computer and Energy Engineering
Research Theme: Sustainability 

The research explored the possibility of using thin 
wires rather than ribbons as bus bars on solar 
cells. This has applications in conventional cells, 
as wires provide several desirable properties, 
such as reduced shading losses and reduced 
series resistance. Additionally, the wires are 
much more flexible than ribbon, and thus can 
eventually be incorporated into a fully flexible 
module. While the results of the study are difficult 
to replicate, mini modules have been developed 
with efficiencies greater than 20 percent using 
the wires. Future work will include creating a 
replicable process and developing full modules, 
both with conventional and flexible cells.

Samantha Twet, Engineering 
(Mechanical Systems)
Graduation: May 2015         
Hometown: Mesa, Arizona

Optimized Human Thermal Comfort for 
Design and Analysis for Hybrid Electric 
Powered Vehicle Using Real Time Closed 
Feedback and Fuzzy Control

Mentor: Abdel Ra’ouf Mayyas, assistant 
professor, Polytechnic School
Research Theme: Energy

Hybrid Electric Vehicles (HEVs) are becoming 
the choice of vehicle over Internal Combustion 
Engine (ICE) powered conventional vehicles. With 
this the in-cabin thermal comfort of the driving 
commuter is an area of interest when designing 
the heating, ventilation and air-conditioning 
system for the vehicle. The goal is to predict the 
optimized setting for in-cabin thermal comfort 
with focus on relative humidity employing fuzzy 
controllers. The impact of this study benefits the 
future of HEVs in that if fuel economy can be 
increased then more range can be obtained from 
the HEVs compared to an ICE-based vehicle.
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Jacob Ward, Physics and Computer Science
Graduation: May 2016         
Hometown: Phoenix, Arizona
Travel Grant

Wavelength Standards for Moderately 
Ionized Fe and Ni in the Vacuum Ultraviolet

Mentor: Gillian Nave, physicist, National 
Institute of Standards and Technology (NIST)
Research Theme: Energy

This work focuses on the analysis of Fe V and Ni 
V spectra in the VUV region in order to reduce 
wavelength uncertainties for use in astronomy 
research. The spectra were produced by a sliding 
spark light source and were recorded using the 
NIST Normal Incidence Vacuum Spectrograph. 
Preliminary analysis of these spectra indicates 
that the literature values of the Fe V and Ni V 
wavelengths are not on the same scale and differ 
from the new measurements by up to 0.002 nm 
in some regions. Further analysis of the spectra 
will be conducted during the summer of 2015.

Zixuan Wang, Chemical Engineering
Graduation: May 2016       
Hometown: Flagstaff, Arizona

Utilization of Acidithiobacillus Ferrooxidans 
to Enhance Cathode Performance in MFCs

Mentor: César Torres, assistant professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Energy

The scope of this research project is to utilize 
a microorganism called Acidithiobacillus 
ferrooxidans in order to improve the catalytic 
performance of the cathode in microbial fuel 
cells (MFCs). A 1-chamber reactor with two 
electrodes and one counter electrode was 
successfully built. Media solution for optimal 
Acidithiobacillus growth was developed and 
utilized to grow the microorganism. During 
this period, various cyclic voltammetry 
characterization scans were performed in order 
to quantify the biocatalytic activity and verify 
the presence of selective material. Future work 
for this project include attempting growth of 
the microorganism on the cathode electrode. 

Nolan Walker, Materials 
Science and Engineering
Graduation: May 2016         
Hometown: Lake Havasu City, Arizona

Nanocrystal Structure Identification Using 
Computer Simulation

Mentor: Peter Crozier, associate professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Sustainability

The goal of this project is to better understand 
the surface structure of nanoparticles used as 
catalysts in hydrogen fuel cells by producing 
simulations of transmission electron microscope 
(TEM) images. The shape of metal nanoparticles 
can be modeled with the energetically favorable 
Wulff construction. The model is then used to 
identify the surfaces present in an experimental 
TEM image. These identified surfaces are 
then simulated using JEMS software. This 
simulation is compared to the experimental 
image and any difference is measured as a 
surface relaxation or reconstruction. These 
surface structure changes provide insight into 
the chemistry occurring on the surface.

Jason Vaughn, Mechanical Engineering
Graduation: May 2018         
Hometown: Phoenix, Arizona

Micro Milling Tool Wear 

Mentor: Angela Sodemann, assistant 
professor, The Polytechnic School
Research Theme: Sustainability 

The goal of this research is to discover the 
rate of micro mill tool wear from machining 
various materials and processes.The device 
to collect chips from the machining process 
has been completed.The program which uses 
machine vision to count the collected chips 
was tested in order make modifications and 
increase the accuracy of the program. The 
equations to calculate the theoretical and 
actual number of chips has been derived and 
the mathematical assumptions are being 
verified. Future tests will calculate the average 
utilization rate of various tool types, geometries, 
and coatings in order to maximize efficiency 
which will lower manufacturing costs.
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Christian Wiles, Mechanical Engineering
Graduation: December 2015 
Hometown: Prairie Village, Kansas

Coarse-Grained Simulation of 
Semicrystalline Polyethylene

Mentor: Jay Oswald, assistant professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Sustainability

The objective of this project is the application of 
coarse-grained molecular dynamics techniques 
to polyethylene molecules cooling from the melt. 
Due to the relatively long timescales that this 
phenomenon occurs over, the intramolecular 
potentials must be modified so that the 
crystallization can be captured in shorter practical 
simulations. The goal is to reduce the stiffness of 
the system and have a lower Nyquist frequency. 
So far, merged distribution functions have been 
found and are being validated. The next steps 
include performing analysis on these distribution 
functions and determining which components 
contribute the most to the overall stiffness.

Jason Wickham, Chemical Engineering
Graduation: May 2016         
Hometown: Boise, Idaho

Anthracene-Based Mechanophores  
for Damage Detection in Particle  
Reinforced Composites

Mentor: Lenore Dai, professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Sustainability

The objective of this research project is to add 
early damage detection functionality to epoxy 
composites using 9-anthracene carboxylic acid 
(AC) and its stress-responsive dimer, Di-AC. At 
this stage of the project, the dimer has been 
successfully synthesized and dispersed within 
an epoxy matrix, allowing for mechanical tests 
to be performed. Preliminary findings suggest 
that the Di-AC will respond to the stress as 
expected, but further tests will be required to 
validate and quantify these findings. Future 
work will focus on developing a model to relate 
the fluorescent response to the amount of 
stress to which the epoxy has been subjected.

Andrea A. Wentz, Chemical Engineering
Graduation: December 2016 
Hometown: Woodinville, Washington

Development of a Portable CO2  
Sensor for Pulmonary Disease and  
Environmental Monitoring

Mentor: Erica Forzani, assistant professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Health

An experiment is undertaken to refine an existing 
CO2 monitoring device to compensate for 
changes in ambient humidity and temperature 
levels. A 4 percent CO2 and oxygen mixture gas 
is delivered across the sensor to mimic natural 
respiration, while in a controlled environment in 
which a temperature is set, and relative humidity 
was varied. Once complete, testing is conducted 
at temperature ranges from 10 degrees Celsius 
to 35 degrees Celsius. It is recommended that 
testing continue until the full range of operational 
temperature testing is completed in order to 
increase reliability of the sensor algorithm.

Zachary Weinberg, Industrial Engineering
Graduation: May 2017         
Hometown: Mesa, Arizona

Printable Graphene-based Transistors

Mentor: Hongbin Yu, assistant professor, School 
of Electrical, Computer and Energy Engineering
Research Theme: Sustainability

This project focuses on trying to find a 
way to produce a printable transistor using 
graphene-based ink that is high quality and 
reliable. Research has been done to find the 
best type of graphene-based ink to use in 
conjunction with a Jetlab II Precision Printing 
Platform. Ink has been found and the next 
step is to print and test graphene-based 
transistors to unearth the highest quality 
configuration for graphene-based transistors. 
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Jonathan Yocky, Computer Science
Graduation: May 2016         
Hometown: Albuquerque, New Mexico

Learner Profiles

Mentor: Erin Walker, assistant professor, 
School of Computing, Informatics, and 
Decision Systems Engineering
Research Theme: Education

The Tangible Activities for Geometry (TAG) 
system aims to teach young students basic 
geometry. By modelling student learning in 
a learner profile TAG can approach student 
learning more intelligently. The learner profile 
matches student behaviors, recorded when a 
student attempts to solve the problem, with 
common misconceptions and strategies. 
This provides TAG with a model of student 
knowledge allowing for better interactivity. 
Once sufficient data is collected the model can 
act as a probabilistic tool in predicting student 
behavior and provide a just-in-time feedback to 
the student to concentrate on misconceptions.

Stephanie Yamamoto, 
Electrical Engineering
Graduation: May 2017         
Hometown: Phoenix, Arizona

Thermal Storage System for Micro Urban 
Solar Integrated Concentrators (MUSIC)

Mentor: Robert Wang, assistant professor, School 
for Engineering of Matter, Transport and Energy
Research Theme: Energy

One of the major issues facing the current 
generation is dealing with energy and how to get 
it without destroying the planet. This research 
aims to create a solar thermal energy storage 
unit that can eventually be powered with a solar 
concentrator, and used to facilitate a cooling 
process in an urban setting. The current goal 
is to create a prototype model of the storage 
system including both simulated heating and 
cooling processes. Once the system is built, 
temperature data will be sampled and analyzed 
to determine the efficiency and feasibility.

Noah Wilson, Mechanical Engineering
Graduation: May 2016
Hometown: Tucson, Arizona

Thermogalvanic Waste Heat Utilization  
from Automobiles

Mentor: Patrick Phelan, professor, School for 
Engineering of Matter, Transport and Energy
Research Theme: Energy

Internal combustion automobiles waste 
significant energy as heat is expelled through 
the exhaust pipe. In an effort to improve 
the efficiency of automobiles, this project 
seeks to harness this wasted heat energy 
via thermogalvanic cells. To maximize the 
energy utilized, efficient heat transfer from the 
exhaust air to the cell is necessary. Extensive 
calculations have been performed to determine 
an optimal configuration of fins within the 
cell while maintaining considerations such as 
cost, construction feasibility, and practicality. 
The future of this project includes prototype 
construction, testing, and data analysis; 
eventually, considerations for pressure drop 
and mass production will be made as well.

Christopher Wilp, Electrical Engineering
Graduation: May 2016         
Hometown: Chandler, Arizona

High Resolution X-ray Diffraction 
Characterization of CdTe/MgCdTe Double

Mentor: Yong-Hang Zhang, associate 
dean and professor, School of Electrical, 
Computer and Energy Engineering
Research Themes: Energy and Sustainability

Photovoltaic cells possess great potential as 
they have the ability to harness sustainable 
energy. The demand for clean energy sources 
has resulted in the exploration of more efficient 
and cost effective methods to produce solar 
cells. High resolution X-ray diffraction provides 
an effective means to characterize the material 
content of crystalline structures used in these 
devices. The process evaluates the integrity 
of grown samples while analyzing any defects 
in the crystals' structure. Characterization of 
these materials is instrumental in determining 
the quality of the sample and will lead to more 
efficient methods of obtaining sustainable energy.
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Sarah Zipp, Industrial and 
Organizational Psychology  
Graduation: December 2015 
Hometown: Chandler, Arizona 

Investigating the Malleability of the 
Ethnicity Bias on Helping Behavior

Mentor: Scotty Craig, assistant 
professor, The Polytechnic School 
Research Themes: Education and Health 

This experiment investigates the presence 
of the outgroup bias within a virtual world for 
triage training, the ability to determine the level 
of treatment an injured person requires. 76 
undergraduates participated in a randomized 
pretest-posttest design with multiple treatments 
(match, mismatch) to measure helping behaviors 
and learning. The skin tone of the participant’s 
avatar was the same as (match) or opposite 
to (mismatch) their own. The results indicate 
that learning significantly improved and the 
outgroup bias transferred to virtual humans with 
improved helping behaviors for light-skinned 
agents. Further analyses will determine if specific 
light/dark skin tone pairings had an impact.

Grand 
Challenge 
Scholars

The Fulton Engineering Grand Challenge Scholars Program (GCSP) 
combines innovative curriculum and cutting-edge research experiences 
into an intellectual fusion that spans academic disciplines and includes 
entrepreneurial, global and service learning opportunities. The program’s 
goal is to prepare tomorrow’s engineering leaders to solve the grand 
challenges facing society during the next century. Through completion of 
the five components of the program, students will have the opportunity 
to engage in research relating to their selected grand challenge, explore 
interdisciplinary coursework, gain an international perspective, engage in 
entrepreneurship, and give back to the community through service learning. 
Fulton Engineering students who complete the program will achieve the 
distinction of Grand Challenge Scholar, endorsed by both ASU and the 
National Academy of Engineering (NAE), and will be uniquely prepared to 
collaborate and succeed in a transdisciplinary and global environment.
 
Grand Challenge Scholars Program students who receive the 
GCSP Research Stipend are invited to share their research with 
the community by participating in the FURI Symposium.
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Angel Armenta, Chemical Engineering
Graduation: May 2017         
Hometown: Mesa, Arizona

Desalination as a Solution to the  
Grand Challenge of Providing Access to 
Clean Water

Mentor: Tirupalavanam Ganesh, associate 
research professor, School for Engineering 
of Matter, Transport and Energy
Research Theme: Sustainability 

The research objective is to identify 
desalination methods that are suitable for use 
in underdeveloped regions of the world. Some 
methods of desalination that are currently in 
use are Multi-stage Flash Distillation, Multiple 
Effect Distillation, and Reverse Osmosis 
membranes. However, underdeveloped regions 
require a desalination solution that requires low 
maintenance, low energy and is sustainable. One 
key technology that could be potentially effective 
in meeting all of the criteria is Concentrated 
Solar Power (CSP). Future work will be to design 
and build a physical model of a system that can 
desalinate water using CSP for distillation.

Victoria Hernandez, Chemical Engineering
Graduation: May 2018         
Hometown: Plainsboro, New Jersey

Review of Membrane Technology for Water 
Treatment: Materials, Costs, and Benefits

Mentor: Tirupalavanam Ganesh, associate 
research professor, School for Engineering 
of Matter, Transport and Energy
Research Theme: Sustainability

This goal was to review membrane technology 
in water treatment processes. Membranes are 
important because dwindling water resources 
require wastewater recycling and new sources of 
drinking water. In order to make membranes more 
viable, they need to have improved productivity, 
selectivity, fouling resistance, stability, lower costs, 
and few defects. In other words, there needs to 
be better materials. A review of conventional and 
emerging membrane technologies, their pros 
and cons have been identified. What are the 
limitations of existing methods? Future research 
will focus on studying the use of zeolites and their 
potential use in the production of membranes.

Sanketh Kamath, Chemical Engineering
Graduation: May 2017         
Hometown: Chandler, Arizona

Biological Photoluminescent Nanoparticles

Mentor: Zachary Holman, assistant 
professor, School of Electrical, 
Computer and Energy Engineering
Research Theme: Health

The purpose of this research is to use 
silicon nanoparticles that glow at infrared 
wavelengths to image cancerous tissue. 
Research underway is focused on synthesizing 
hydrogen terminated silicon nanoparticles and 
making them miscible in water. Training has 
been done on the Fourier transform infrared 
spectrometer, two plasma deposition tools, 
and Inventor. Some hydrogen terminated 
nanoparticles were synthesized. Future work will 
include characterizing silicon nanoparticles to 
determine optimal size for photoluminescence.

Becca Mercer, Industrial Engineering
Graduation: May 2017         
Hometown: Tucson, Arizona

Understanding Seasonal Changes in  
Water Quality in Tempe, Arizona

Mentor: Tirupalavanam Ganesh, associate 
research professor, School for Engineering 
of Matter, Transport and Energy
Research Theme: Sustainability

This project aims to investigate the causes 
of seasonal changes that occur in drinking 
water quality and the processes that the City 
of Tempe employs to minimize these effects 
during treatment and distribution. Knowledge 
of local water sources, filtration, and distribution 
systems will be gained in order to place local 
knowledge in a global context with attention to 
a systems based approach to water distribution. 
Statistical analysis will be performed on past 
water quality data to quantitatively define 
seasonal water changes and to interpret 
data from an industrial process viewpoint.
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Daniel Roman, Civil Engineering
Graduation: May 2018        
Hometown: Mesa, Arizona

Identifying Issues Related to  
Water Infrastructure and Developing 
Resilient Systems

Mentor: Tirupalavanam Ganesh, associate 
research professor, School for Engineering 
of Matter, Transport and Energy
Research Theme: Sustainability

The goal is to review issues related to aging 
water distribution system infrastructure and 
identify the ways in which this infrastructure can 
be made more resilient and easier to recover 
from natural disasters. The initial phase identified 
impact of natural disasters and what citizens 
could do in the event of a water distribution 
system breakdown and contamination. The 
second phase was to identify the complex 
political, social, and economic issues related 
to water infrastructure in the United States. 
The next phase of the project will be to review 
and identify feasible solutions for creating 
resilient water systems infrastructure. 

Martha Weber, Civil Engineering
Graduation: May 2018         
Hometown: Lawrenceville, Georgia

Biosand Filtration and Providing Potable 
Water to Developing Communities

Mentor: Tirupalavanam Ganesh, associate 
research professor, School for Engineering 
of Matter, Transport and Energy
Research Theme: Sustainability

This research gathered information about a 
current technology to sustainably provide clean 
water to developing communities through 
biosand filtration. Biosand filtration is ideal for 
poorer and more developing areas because 
of its affordability and effectiveness against 
pathogens. Drawbacks of the technology include 
slow filter operation and lack of portability. 
Potential improvements that would address 
these problems and potential specialization of 
the technology for chemicals such as arsenic 
were also examined. The information gathered 
will be used in further research to engineer a 
unique biosand filter design that will meet a 
developing community’s clean water needs.

Shaun Wootten, Biomedical Engineering 
and Biochemistry (Medicinal)
Graduation: May 2017         
Hometown: Kingman, Arizona

Understanding Multi-enzymatic Metabolic 
Pathways Using DNA Nanotechnology

Mentor: Renee Yang, graduate student, 
Biodesign Institute Center for Molecular 
Design and Biomimetics, Department 
of Chemistry and Biochemistry
Research Theme: Health

DNA nanotechnology establishes that with the 
programmability and the manipulation of inter-
enzyme distance, DNA can be formulated as the 
foundation for assembling enzymatic pathways 
for substrate channeling. Advancing the idea with 
three dehydrogenase enzymes positioned on a 
double helix (DX) tile, this research channels a 
substrate through, which would react with each 
enzyme, mimicking a cascade effect, producing 
a desired product. The goal is to constitute a 
spatially specific metabolic pathway to produce 
a product that would benefit the health, energy, 
or sustainability spectrums of society.



Where are they now?
Cody Anderson (Civil, Environmental and 
Sustainable Engineering ’11, FURI Fall 
’10–Spring ’11) is an engineering instructor 
at Scottsdale Community College. 

Maria Regina Arreloa (Chemical 
Engineering ’11, FURI Fall ’09-Spring 
’10) recently completed an MBA from 
l’Ecole Nationale des Ponts et Chaussees 
in Paris and is currently working in 
London for a Management Consulting 
firm focusing on marketing and sales.

Rachel Austin (Biomedical Engineering 
’12, FURI Fall ’11-Spring ’12) is a Senior 
Manufacturing Engineer in the IC Test 
Systems group at Medtronic, where they 
manufacture the circuit boards for all of 
Medtronic's implantable medical devices.

Jaclyn Avallone (Material Sciences 
and Engineering ’12, FURI Spring ’12) 
is pursuing a Ph.D. in Materials at the 
University of California, Santa Barbara.

Joel Ayala (Biomedical Engineering 
’13, FURI Fall ’11-Spring ’12) is currently 
pursuing a Master of Engineering at Duke 
University in Biomedical Engineering. 

Celia Barker (Biomedical Engineering ’13, 
FURI Fall ’10-Fall ’11) is pursuing a Master’s 
in Management at the W. P. Carey School 
of Business at Arizona State University.

 Zack Berkson (Chemical Engineering ’13, 
FURI Summer ’11-Fall ’12) is a first-year 
Ph.D. student in chemical engineering at 
the University of California, Santa Barbara 
and beginning to get involved in research in 
molecular interactions in organic solar cells.

William Bowman (Materials Science and 
Engineering ’12, FURI Spring ’11-Spring 
’12) is currently a materials science and 
engineering Ph.D. student at Arizona 
State University and is a National Science 
Foundation Graduate Research Fellow.

Colton Bukowsky (Material Science and 
Engineering ’11, FURI Fall ’08-Fall ’09) is a 
materials science graduate researcher at the 
California Institute of Technology studying 
nanoimprint lithography for advanced light 
trapping structures in thin-film photovoltaics.

Katherine Cai (Chemical Engineering 
and Statistics ’13, FURI Spring ’10-Fall 
’12) is a Ph.D. student in the Statistics 
program at Arizona State University.

Amelia Celoza (Civil Engineering ’13 – 
FURI Summer ’09, Fall ’11-Spring ’13) is a 
master’s student in the Sustainable Design and 
Construction program at Stanford University.

Katherine Driggs Campbell (Electrical 
Engineering ’12, FURI Summer ’10-Spring 
’12) is currently an electrical engineering Ph.D. 
student at the University of California, Berkeley.

Nate Dunkin (Civil, Environmental and 
Sustainable Engineering ’11, FURI Spring 
’09-Spring ’11) is a doctoral candidate 
at the Johns Hopkins University’s 
Bloomberg School of Public Health. 

Laila El-Ashmawy (Civil, Environmental 
and Sustainable Engineering ’11 - FURI 
Spring ’10-Spring ’11) is a senior field 
engineer with Schlumberger, working 
on drilling rigs across the globe with her 
current assignment in Doha, Qatar. 

Adam Fairfield (Computer Science 
’13, FURI Spring ’12-Fall ’12) is now 
a software development engineer 
in test for DirectX at Microsoft.

Darcy Frear (Biomedical Engineering 
’13, FURI Spring ’11-Spring ’13) is 
currently pursuing a Ph.D. at Harvard 
University in the Speech and Hearing 
Bioscience and Technology program.

Robert Fruchtman (Computer Science 
’12, FURI Fall ’09-Spring ’12) is a full stack 
software engineer at YourMechanic, a 
Y Combinator startup in Mountain View, 
Calif. that lets people get their car fixed 
at home or at work by mechanics.

Mark Garrison (Electrical Engineering 
’11, FURI Fall ’09-Spring ’10) is the chief 
technical officer and co-founder of Saleae 
LLC, a Bay Area startup building logic 
analyzers, tools for debugging and reverse 
engineering embedded electronics.

Nathan Gaw (Biomedical Engineering ’13, 
FURI Fall ’10-Spring ’13) is currently pursuing 
a Ph.D. in industrial engineering at Arizona 
State University where he is developing new 
algorithms to analyze medical images.

Rachel Ginn (Biomedical Engineering 
’12, FURI Fall ’11) is currently working 
towards a master's in Biomedical Informatics 
at ASU and Mayo Clinic Hospital.

Omar Habib (Electrical Engineering 
’10, FURI Spring ’10) is a senior 
process design engineer at Qualcomm 
Inc. and pursuing a Ph.D in Electrical 
Engineering at Arizona State University

Tina Hakimi (Biomedical Engineering ’12, 
FURI Spring ’10-Spring ’12) is completing 
a Whitaker International Fellowship with 
the Brien Holden Vision Institute in Sydney, 
Australia, working to redefine the design of 
soft contact lenses using new information 
about the ocular surface shape.

Neekta Hamidi (Biomedical Engineering 
’13, FURI Sum’10-Spring ’11) is 
currently at the Executive Office of the 
President in Washington, D.C. 

Brittney Haselwood (Biomedical 
Engineering ’12, FURI ’10-Spring ’12) is 
currently a research associate and Ph.D. 
student at Arizona State University and is 
continuing her FURI research working toward 
a point of care diagnostic biosensor based 
on nanotechnology for traumatic brain injury.

Carly Hom (Biomedical Engineering ’13, FURI 
Spring ’12-Spring ’13) is currently employed 
as a Senior Post-Market Quality Engineer for 
Stryker Sustainability Solutions in Tempe, AZ 
and will be starting a dual degree MBA/MS 
in Industrial Engineering program at ASU.

Zahra Hussaini (Physics/Mathematics 
’13, FURI Spring ’12-Summer ’12) is 
currently a research assistant at the National 
Institute of Standards and Technology. 

Sebastian Husein (Materials Science and 
Engineering ’13, FURI Fall ’11-Fall ’12) is 
currently a Ph.D. student at ASU studying 
wide bandgap semiconductors for solar 
cell applications, and working at the NSF-
DOE-sponsored Quantum Energy and 
Sustainable Solar Technologies Engineering 
Research Center. He will be working at 
the Ernst Ruska Centre for Microscopy 
in Juelich, Germany, summer 2015.

Joshua James (Chemical Engineering & 
Finance ’12, FURI Summer ’10-Fall ’10) 
Process Engineer at Intel Corporation from 
June ’12-August ’13. Joshua is currently 
a second year PhD chemical engineering 
student at ASU focusing on light paraffin/
olefin and hydrogen/carbon dioxide 
separations using inorganic membranes.

Amit Jha (Biomedical Engineering ’13, FURI 
Fall ’12-Spring ’13) is currently an engineering 
consultant for Tata Consultancy Services.

Paul Juneau (Biomedical Engineering 
'14, FURI Spring '13 - Summer '13) 
is currently a software engineer for 
Tata Consultancy Services.

Eric Kincaid (Materials Science and 
Engineering '13, FURI '11-'12) is pursuing 
an Erasmus Mundus Master's degree 
in the SERP-Chem program with a 
specialization in chemistry and materials 
science with each semester spent at 
a different university in Europe. 

John Kondziolka (Civil, Environmental 
and Sustainable Engineering ’12, FURI 
Fall ’10- Spring ’12) is an environmental 
engineer at Gradient in Cambridge, MA.

Dwight Lane (Biomedical Engineering 
’12, FURI Summer ’11-Spring ’12) is 
currently a second-year Ph.D. student in 
bioengineering at the University of Utah.

Kevin LaRosa (Electrical Engineering ’12, 
FURI Spring ’10-Spring ’12) is an applications 
engineer working at Texas Instruments.

Xuan Liang (Chemical Engineering 
’13, FURI Spring ’12) is starting a 
master’s in chemical engineering at the 
University of Maryland this semester.



Brian Lines (Chemical Engineering ’10, 
FURI Fall ’08-Spring ’09) is an assistant 
professor in the Civil, Environmental, and 
Architectural Engineering Department 
at the University of Kansas.

Michael Machas (Chemical Engineering 
’13, FURI Fall ’11-Spring ’13) received his 
master’s degree in chemical engineering 
in the spring of 2014 and began pursuing 
his Ph.D. in chemical engineering at 
Arizona State University in fall 2014.

Beth Magerman (Mechanical Engineering 
’13, FURI Fall ’11-Spring ’13) is pursuing a 
master’s in mechanical engineering at Arizona 
State University as a research assistant 
studying remote measurement and modeling 
of wind development for wind turbine control.

Ryan Manis (Mechanical Engineering 
’10, FURI Spring ’08-Spring ’10) 
currently working as a dry etch process 
development engineer at Intel in Oregon. 

Joy Marsalla (Civil, Environmental and 
Sustainable Engineering ’12, FURI - Fall ’08) 
is an environmental engineer and LEED Green 
Associate at Intel Corporation in Oregon 
where she supports technology development 
through chemical review to ensure proper 
wastewater, air and waste management.

Michael Mast (Aerospace Engineering 
’12, FURI Spring ’11-Fall ’11) is currently a 
systems engineer at Honeywell Aerospace. 
He is the lead focal for auto-throttle and 
flight director for the Gulfstream program 
and is pursuing a master of science 
in aerospace engineering at ASU. 

Kevin McMillin (Computer Science 
’11, FURI Fall ’09) is working as a user 
experience designer at NASA Ames 
Research Center in Moffett Field, Calif.

Isha Mehta (Civil, Environmental and 
Sustainable Engineering ’12, FURI Fall 
’11-Spring ’12) is currently working as a 
structural designer, creating engineering 
art structures, high rises, and more.

Megan Mincieli (Mechanical Engineering 
’14, FURI Fall ’12-Spring ’14) is a product 
engineer in component engineering 
at Medtronic in Tempe, Arizona.

Divya Geetha Nair (Materials Science 
and Engineering ’12, FURI Fall ’10-Spring 
’12) is working as a process engineer in 
Intel Micron Flash Technologies, in Utah.

Alisha Nanda (Chemical Engineering and 
Biochemistry ’13, FURI Summer ’10-Spring ’12) 
is currently pursuing a M.D. at the University 
of Arizona College of Medicine - Phoenix.

Meelad Nikpourian (Mechanical Engineering 
’12, FURI Fall ’11-Spring ’12) finished a 
master’s in mechanical engineering at Arizona 
State University and is working as a marketing 
and product manager at Honeywell Aerospace.

Elizabeth Nofen (Walker) (Chemical 
Engineering ’12, FURI Summer ’10-Spring 
’11), a prestigious National Science 
Foundation Graduate Research Fellow, 
is currently a third-year Ph.D. candidate 
in chemical engineering at ASU. 

Gabe Oland (Biomedical Engineering 
’13, FURI Summer '11-Spring '13) is 
pursuing a M.D. at the Medical College 
of Wisconsin in Milwaukee, Wisc. 

Brian Perea (Chemical Engineering ’12, FURI 
Spring ’09-Spring ’11) is a Ph.D. Candidate 
in chemical engineering at the University 
of California, Berkeley, and his research 
focuses on developing a highly automated 
system for the rapid investigation of stem 
cell responses to environmental stimuli. 

Guy Pickett (Mechanical Engineering ’12, 
FURI Summer ’11-Fall ’11) is currently working 
as a process engineer at Alta Devices in 
Sunnyvale, Calif., a thin-film, high-efficiency 
solar cell manufacturing company. 

Spencer Prost (Computer Science ’13, 
FURI Fall ’11-Spring ’13) is currently a post 
bachelor’s research associate at Pacific 
Northwest National Laboratory, engineering 
robust acquisition software for Agilent Acqiris 
digitizers for use with ion mobility spectrometry.

Tim Reblitz (Electrical Engineering ’12, FURI 
Summer ’11-Spring ’12) is a graduate research 
assistant and Ph.D. candidate studying silicon 
photovoltaics at Arizona State University in 
the QESST Engineering Research Center, 
working to develop solar cells using only 
aluminum for metallization to minimize the use 
of costly and/or toxic materials typically used.

Mariela Robledo (Chemical Engineering 
’13, FURI Summer ’11-Spring ’13) ) is 
a manufacturing engineer at General 
Mills-Albuquerque. She is involved in 
the community as the Vice-President of 
External Affairs for the Society of Hispanic 
Professional Engineers NM Professional 
Chapter, and as Chair for the SHPE National 
Conference Meals and Podium committee. 

Josh Romero (Aerospace Engineering 
’12, FURI Fall ’10-Fall ’11) is a Ph.D. 
candidate in the Aerospace Computing 
Laboratory at Stanford University and 
his current research focus is on the 
development of high-order methods for 
computational fluid dynamics simulations.

Neil Saez (Biomedical Engineering ’13, FURI 
Spring ’10-Spring ’12) is pursuing a M.D. at 
the University of California, Irvine's School of 
Medicine, and is also a member of the Program 
in Medical Education for the Latino Community 
(PRIME-LC). 

Rafael Santana (Computer Science ’13, 
FURI Spring ’12-Spring ’13) is currently 
a consultant for Avolve Software to 
develop electronic planning with a focus 
on planning and building plan reviews.

Jared Schoepf (Chemical Engineering 
’13, FURI Spring ’12-Spring ’13) is 
currently pursuing a Ph.D. in chemical 
engineering at ASU. He is the co-founder 
and president at SafeSIPP, which both 
transports and purifies contaminated water 
in developing countries, and the president 
of Sustainable Storm Solutions which 
works to remove trash from stormwater.

Tyler Stannard (Materials Science and 
Engineering ’13, FURI Summer ’12-Fall 
’12) is a National Science Foundation 
Fellow and Ph.D. research assistant at 
Arizona State University, researching stress 
corrosion cracking in aluminum alloys.

Eric Stevens (Chemical Engineering 
’13, FURI Summer ’11-Spring ’12) is a 
Ph.D. candidate in chemical engineering 
at North Carolina State University.

Matt Summers (Aerospace Engineering 
’11, FURI Fall ’09-Spring ’10) is currently 
working as the Lab Manager for the 
Advanced Propulsion Lab and a Principle 
Investigator of multiple R&D projects at 
Raytheon Missile Systems in Tucson, AZ. 

Ben Teplitzky (Biomedical Engineering 
’11, FURI Fall ’08-’09) is a fourth year Ph.D. 
student and NSF Graduate Research Fellow 
in biomedical engineering at the University 
of Minnesota studying applications and 
mechanisms of deep brain stimulation.

Michael Thompson (Mechanical Engineering 
’12, FURI Fall ’10 - Spring ’11) is pursuing 
a PhD in mechanical engineering on 
modeling, analyzing, controlling, designing 
micro air vehicle robotic systems at ASU.

Luan Trinh (Aerospace Engineering ’11, FURI 
Fall ’11) is finishing a master’s in mechanical 
engineering at Arizona State University.

Logan Van Engelhoven (Mechanical 
Engineering ’12, FURI Fall ’11-Fall ’12) 
is a M.S./Ph.D. student at University of 
California, Berkeley working with the Human 
Engineering and Robotics Laboratory.

Stephen Warren (Mechanical Engineering 
’13, FURI Spring ’12-Fall ’12) is participating 
in the 4+1 Graduate Program at Arizona 
State University in mechanical engineering 
and works with the Human Oriented 
Robotics and Control Laboratory.

Reed Wittman (Material Science and 
Engineering ’13, FURI Fall ’12-Spring 
’13) is a Bredesen Scholar pursuing a 
Ph.D. at the University of Tennessee.

Diane Wu (Electrical Engineering ’13, 
FURI Spring ’11-Spring ’13) is currently 
a test engineer at Microchip.

Chuan Xu (Industrial Engineering ’12, FURI 
Fall ’11-Spring ’12) is a senior associate buyer/
planner at Life Technologies and graduated 
from University of California, Berkeley with 
a Master of Engineering degree in industrial 
engineering and operations research.

Weidong Ye (Electrical Engineering ’15, 
FURI ’12-Spring ’14) is working as an IOTG 
systems engineer intern at Intel Corporation.



50 Student organizations 
Ranging from honors and professional 
associations to groups creating 
underwater robots, concrete canoes and 
launching rockets, student organizations 
offer excellent opportunities to learn about 
career possibilities and network with 
industry professionals. 
studentorgs.engineering.asu.edu

4+1 Accelerated programs  
4+1 programs provide students with 
the opportunity to combine advanced 
undergraduate course work with graduate 
course work to earn both bachelor’s and 
master’s degrees in five years.  
engineering.asu.edu/accelerated 

Engineering Career Center  
Serving as a central point of contact to 
connect students and employers, the 
Career Center connects employers with 
engineering students for full-time job 
opportunities and internships and provides 
comprehensive career coaching services 
for Fulton students and alumni.  
engineering.asu.edu/career 

Student Support Services  
The Engineering Tutoring Center offers 
free tutoring in math, physics, chemistry 
and engineering courses.  
tutoring.engineering.asu.edu

Engineering Projects in  
Community Service 
EPICS organizes teams of undergraduate 
students to design, build and deploy 
systems to solve engineering-based 
problems for not-for-profit organizations.  
engineering.asu.edu/epics

Grand Challenge  
Scholars Program  
The Fulton Grand Challenge Scholars 
program combines innovative 
curriculum and cutting-edge research 
for an academic experience that spans 
disciplines and includes entrepreneurial 
and service-learning opportunities.  
more.engineering.asu.edu/
grandchallengescholars 

Study Abroad  
Engineering students are encouraged to 
take full advantage of the study abroad 
opportunities offered by ASU and  
Fulton Engineering.  
engineering.asu.edu/studyabroad

FURI is one of the innovative 
programs that make up the

Fulton Difference
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fueling innovation 
building engineers
At Arizona State University, we’ve been educating 
engineers for Arizona and the world for nearly 60 
years. With more than 16,000 students, we are 
building the engineers of the future and pursuing the 
discoveries and solutions to challenges facing society.

In 2003, Ira A. Fulton, founder and CEO of 
Arizona-based Fulton Homes, established an 
endowment of $50 million in support of ASU’s 
College of Engineering and Applied Sciences. 

His investment served as a catalyst, enabling the 
development of a dynamic portfolio of strategic 
initiatives that benefit our students and faculty 
and the communities where they live and work.

Throughout, Ira A. Fulton has remained an active 
supporter of the school that bears his name. He is a 
familiar face to students and a regular presence at 
events such as this semiannual FURI Symposium. 

 

I strongly believe 
you cannot have a 
great city without 
a great school of 
engineering.”

Ira A. Fulton


