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About CU AGEP & Sloan Fellowships

Alliances for Graduate Education and the Professoriate (AGEP) is a
network of universities dedicated to increasing the number of
underrepresented minorities obtaining graduate degrees in science,
technology, engineering, and mathematics.

The CU AGEP Fellowship includes a summer research program that
provides CU AGEP Fellows with the opportunity to work with

distinguished faculty and staff as well as network with others in their fields
of interest. Through one-to-one partnerships with research mentors, CU
AGEP Fellows further their theoretical knowledge and practical training in
academic research and scientific experimentation. Additionally, by
participating in the summer research program, CU AGEP Fellows have an
early opportunity to develop a network of relationships, acclimate to the
campus culture, and learn about the wealth of resources available for
research at Cornell.

The Alfred P. Sloan Foundation's Minority Ph.D. Program—managed by the
National Action Council for Minorities in Engineering—offers substantial
scholarship support to underrepresented minority students who are
beginning their doctoral work in engineering, natural science and
mathematics. Since its establishment in 1995, the program has provided
direct support to almost 600 minority Ph.D. students in these fields.

CU AGEP & Sloan Fellows participate and thoroughly benefit from the
various resources and support offered throughout the academic year by
the Diversity Programs in Engineering office and its partnering
organizations. Services and programs offered include but are not limited
to professional development, mentoring, research symposiums,
corporate-networking, social gatherings, and awards programs.
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Order of Presentations:
Chair: Prof. Zellman Warhaft

Brad Keller
Maria Asencio
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Michelle Chavis

Short Intermission
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Brad Keller—
Biomedical Engineering

TITLE: Semi-Automated Location Identification of Catheters in Digital Chest Radiographs
ABSTRACT

Localization of catheter tips is the most common task in intensive care unit imaging. In this
work, catheters appearing in digital chest radiographs acquired by portable chest x-rays were
tracked using a semi-automatic method. Due to the fact that catheters are synthetic objects,
its profile does not vary drastically over its length. Therefore, we use forward looking
registration with normalized cross-correlation in order to take advantage of a priori
information of the catheter profile. The registration is accomplished with a two-dimensional
template representative of the catheter to be tracked generated using two seed points given
by the user. To validate catheter tracking with this method, we look at two metrics: accuracy
and precision. The algorithms results are compared to a ground truth established by catheter
midlines marked by expert radiologists. Using 12 objects of interest comprised of naso-gastric,
endo-tracheal tubes, and chest tubes, and PICC and central venous catheters, we find that our
algorithm can fully track 75% of the objects of interest, with an average tracking accuracy and
precision of 85.0%, 93.6% respectively using the above metrics. Such a technigque would be
useful for physicians wishing to verify the positioning of catheter tips using chest radiographs.

BIOGRAPHY

Brad Keller is a graduate student at Cornell University under the Department of Biomedical
Engineering. Brad works in the Vision and Image Analysis Research Group headed by Dr
Anthony Reeves. Prior coming to Cornell, he studied at the University of Miami, in biomedical
engineering with a concentration in electrical engineering. His research interests are to
develop medical image analysis software tools through the use of computer vision techniques
and algorithms, primarily in the realm of computed tomography and chest x-ray. Brad's
current research areas are on emphysema quantification/COPD from CT scans and also
automated catheter tip detection from chest radiographs.

ACKNOWLEDGMENTS

Research conducted with Dr. Anthony P. Reeves, Electrical and Computer Engineering, Cornell
University; and Drs. Matt D. Cham, Claudia |. Henschke, and David F. Yankelevitz, Weill Medical
College.




Maria Asencio—
Statistics

TITLE: Modeling Particulate Matter by Smoothing Splines
ABSTRACT

Airborne particular matter is one of the main causes of respiratory and cardiovascular
illnesses. The major source of particulate is vehicles exhaust. Several programs have been
established with the purpose of having a precise inventory of particular matter in certain areas
of the United States. These programs quantify the amount of particular matter from different
cars as a result of the application of different driving patterns and the effects of a group of
covariates. These readings have been analyzed and used for the creation or modification of
models that can roughly predict the amount of particular matter a car will produce. Many of
these models have not taken into account the mixing of exhaust before it is monitored, usually
at the vehicle tailpipe. The purpose of this research is to develop a model that takes into
consideration the delay that particular matter takes to reach the device that measures it and
to predict or reconstruct the spontaneous particular matter at a specific time unit. The
relationship between particular matter and the covariates will be estimated by representing
the data as functional data objects and using the method of smoothing splines. This research
will continue in the next academic year, and the next step is to use bootstrap inference to
provide nonparametric confidence intervals.

BIOGRAPHY

Maria Asencio graduated with a Bachelor of Mathematics from the University of North Texas
in the summer of 2007. She is currently pursuing a doctoral degree in statistics at Cornell
University. She chose this area of study due to the tremendous opportunities available in
applying statistical methods and techniques in other areas of research. Last summer, Maria
began working with Dr.Giles, who has been of great help and guidance in the improvement of
her researching skills. That same year, Maria commenced her study and application of
functional data analysis. This summer, she is assisting Dr.Giles with the development of a
mathematical model for an air pollutant called particular matter. Aside from working, Maria
enjoys admiring Ithaca's beautiful scenery, spending time with friends, dancing, and watching
movies.

ACKNOWLEDGMENTS

Research conducted with Dr. Giles Hooker, Biometry, Cornell University.




Omotunde (Tunde) Babaloa—
Biomedical Engineering

TITLE: Parametric FE Analysis of Physical Stimuli Resulting from Mechanical Stimulation of
Tissue Engineered Cartilage

ABSTRACT

Studies in cartilage tissue engineering (TE) are incorporating mechanical stimulation due to its
limited ability for self-repair upon injury or disease in an attempt to mimic the events
observed in skeletal development. This study seeks to estimate the magnitudes of physical
stimili that may be observed within different cartilage TE scaffolds undergoing mechanical
stimulation. Methods: A time dependant coupled pore pressure/effective stress finite element
analysis was performed to model the fluid/solid interactions within the scaffolds. It was used
to estimate the physical environment within loaded scaffolds resulting from an applied
uniaxial unconfined 5% offset and 5% strain amplitude at a freq. of 1 Hz. Results: All scaffold
materials showed classic poroelastic behavior (pressurized cores and edges with high radial
fluid velocities). Peak shear stresses and pressures were strikingly lower in all scaffolds than
those resulting from comparable loading of cartilage. Discussion: Understanding the effects
mechanical stimuli requires understanding effects different scaffold materials have on cells
upon loading. The results of this study may give insight into the large variations in metabolic
response seen in studies involving mechanical stimulation of TE constructs, where the same
loading conditions produce very different results due to the differences in material properties.

BIOGRAPHY

Prior to commencing her graduate studies at Cornell, Tunde worked for two years as a
research engineer at the Hospital for Special Surgery in Manhattan, NY. Her duties included
assisting orthopedic residents and fellows with their research projects, assessing the
functionality and longevity of implants, including hip, knee, finger and spine implants, amongst
others things. Tunde Babalola graduated from Clara Barton High School for Health Professions
in Brooklyn, NY, after which she attended the University of Rochester for her bachelor’s
degree. She earned a bachelor of science in Biomedical Engineering with a concentration in
Mechanical engineering in 2002. She is currently a graduate student beginning her 7" term
this fall with the Department of Biomedical Engineering at Cornell University. Her thesis work
focuses on understanding the role of mechanics on stem cell differentiation, especially as it
relates to osteochondral tissue engineering .

ACKNOWLEDGMENTS

Research conducted with Dr. Lawrence Bonassar, Biomedical and Mechanical & Aerospace
Engineering, Cornell University.




Michelle Chavis—
Materials Science & Engineering

TITLE: Poly(Methyl Methacrylate)-block-Poly(2-Hydroxyethyl Methacrylate) Block Copolymer
As Template For Combined Top-down/Bottom-up Patterning Techniques

ABSTRACT

Block copolymer systems capable of combining top-down and bottom-up patterning
techniques have been developed. Top-down photolithography is the process of forming a
latent image by selective-area exposure of a photoactive polymer, and bottom-up
photolithography is the ability to self-assemble and control the morphology of the polymer. In
this contribution, we report on a new block copolymer system that combines both patterning
techniques. Well defined poly (methyl methacrylate)-block-poly (2-hydroxethyl methacrylate)
(PMMA-b-PHEMA) copolymers were polymerized via sequential anionic polymerization with
molecular weights ranging from 38K to 72K. We demonstrate the ability to use the block
copolymer as a photoresist for top-down patterning. Thin films of PMMA-b-PHEMA containing
triphenylsulfonium triflate and tetrakis (methoxylmethyl) glycoluril were spin-coated onto
SiO2 substrates and used as a negative-tone photoresist. The morphology of bulk PMMA-b-
PHEMA copolymer was also investigated using transmission electron microscopy (TEM) and
revealed both lamella and hexagonal morphology. Thin film morphology studies are currently
being conducted.

BIOGRAPHY

Michelle Chavis earned her BS and MS in Chemical Engineering from Howard University. She is
currently working jointly in both the Ober and Wiesner groups on applications of thin films of
block copolymer templated materials.

ACKNOWLEDGMENTS

The Alfred P. Sloan Foundation, use of the facilities at the Cornell Center for Materials
Research, the Cornell Nanofabrication Facility, NSF NIRT Program, Motorola and the
Semiconductor Research Corporation.

Research conducted with Joan K. Bosworth, Xavier André, Evan L. Schwartz, Priscilla G. Taylor,
and Dr. Christopher K. Ober, Materials Science and Engineering, Cornell University.




Natalie Galley—Mechanical &
Aerospace and Biomedical Engineering

TITLE: Boundary Mode Frictional Properties of Meniscal Repair Tissue
ABSTRACT

Menisectomy leads to degenerative changes in the knee joint, but there are no engineered
replacements with similar mechanical properties currently available. The aim of this study was
to investigate the in vivo change in frictional behavior of a new artificial meniscal replacement.
Methods: 14 mature sheep had a section of meniscus replaced with an engineered
polyurethane foam that was evaluated at 3, 6, and 12 months. 4 mm meniscal samples were
cored from the scaffold (SC), adjacent to the scaffold (AJ), and from the contralateral knee
(CL). Testing was in a custom friction apparatus, by linearly oscillating the samples against
glass and then calculating the resulting equilibrium friction coefficient (ueq) for a range of
speeds (0.2 — 30 mm/s) and strains (10 — 40%). Tissue samples were submerged in a lubricant
bath of either PBS or equine synovial fluid (ESF). Results & Discussion: Boundary mode friction
coefficient of engineered meniscus improves with time and was similar to native tissue after 6
months. The similarity of peq of CL and AJ samples indicates that the frictional behavior of the
native meniscus adjacent to the implants was not adversely affected by scaffold placement.
ESF enhanced lubrication for all tissues at all times, demonstrating the efficacy of ESF as a joint
lubricant for repair tissue as well as native meniscus. These results are encouraging evidence
for the development of porous scaffolds for mensical repair.

BIOGRAPHY

Natalie Galley is currently a third year PhD student in Mechanical and Aerospace Engineering,
with a focus on biomechanics. Prior to coming to Cornell, she completed master’s degree as
part of the combustion research group at the University of Toronto Institute for Aerospace
Studies (UTIAS) in the Faculty of Applied Science and Engineering. Natalie completed her
bachelor’s degree in Mechanical Engineering at McGill University, with a minor in Economics
and Sociology. She has been involved in encouraging young students towards science and
mathematics for several years, including volunteer math tutoring, and teaching a yearly
engineering course for high school students about the International Space Station. Natalie is
from Montreal, Canada, and in her spare time enjoys salsa dancing, books, and martial arts.

ACKNOWLEDGMENTS

This work was supported by Orteq Inc, NASA, and Le Fonds québécois de la recherche sur la
nature et les technologies.

Research conducted with Dr. Lawrence Bonassar, Mechanical & Aerospace Engineering and
Biomedical Engineering, Cornell University; Dr. Jason Gleghorn, Mechanical and Aerospace
Engineering, Cornell University; and Drs. Timothy Wright, Stephen Doty, and Suzanne Maher,
Hospital for Special Surgery, New York.




Peter (P.J.) Rusello—
Civil & Environmental Engineering

TITLE: Boundary Layer Measurements Made with a High Resolution Pulse-Coherent
Doppler Profiler

ABSTRACT

Onondaga Lake, located immediately north-west of Syracuse, NY, is routinely described as one
of the most polluted lakes in North America. A simple web search for the phrase “most
polluted lake” will yield links related to Onondaga Lake at or near the top positions. From
pollution associated with commercial salt production that began in the early 1800’s through
today, Onondaga Lake sees larger inputs of high ionic content and nutrient rich waters than
almost any lake of comparable size. The largest input to the lake is the city of Syracuse
wastewater treatment plant effluent, and no other lake receives such a significant portion of
its inflow from a wastewater effluent. In addition to the ionic and nutrient discharges, 70,000
kg of mercury were discharged into the lake from 1946 through 1970 as part of the production
of chlorine. The entire lake bottom and areas upstream were placed on the EPA’s SuperFund
list in 1994. Mercury is currently largely contained within the bottom sediments. During the
summer stratified season, when high nutrient loads and increased primary productivity
deplete oxygen in the hypolimnion, mercury is easily mobilized out of the sediment when
sulfate reduction becomes active. Two remediation methods have been discussed to keep the
sulfate reduction reaction from occurring and mercury contained within the sediment. The
first method involves bubbling the bottom of the lake with oxygen to prevent oxygen
depletion and keep more preferable metabolic pathways open. The second method
accomplishes the same thing, but involves the addition of a nitrate slurry to the lake bottom to
encourage nitrate reduction. Both methods will be affected by bottom boundary layer (BBL)
hydrodynamics and alter those dynamics. Oxygen addition will generate increased turbulence
due to bubble plumes while the nitrate slurry will be denser and more viscous than water,
potentially damping turbulence and mixing.

BIOGRAPHY

P.J. grew up outside Louisville, KY and spent a lot of time dreaming about being near the
ocean. This led him on a circuitous route to Civil and Environmental Engineering at Cornell,
which ultimately lead to his discovery of Environmental Fluid Mechanics. He worked for
several years conducting field experiments on Cayuga Lake and Lake Ontario for his current
advisor Todd Cowen before becoming an official graduate student working towards a PhD in
the summer of 2007. During his time as a research assistant, he also completed an MS in Civil
and Environmental Engineering examining sediment transport and turbulence in the inner surf
zone. His current work focuses on two different aspects of how physical process like
turbulence and mixing affect water quality, examining small-scale processes at the sediment
water interface and large scale spatial mapping of turbidity plumes. When not working as a
graduate student he can generally be found paddling an outrigger canoe on Cayuga Lake.

ACKNOWLEDGMENTS

Research conducted with Dr. Edwin A. Cowen, DeFrees Hydraulics Laboratory, Civil and
Environmental Engineering, Cornell University.




Adrienne Long—
Earth & Atmospheric Sciences

TITLE: Kimberlite Eruptions and Xenolith Emplacement: Exploring Differences Between
“Top-down” and “Bottom-up” Models

ABSTRACT

Empirical observations show that rocks excavated by kimberlite eruptions originate at depths
of up to 200 km. Triggers for kimberlite eruptions have typically been attributed to
heterogeneity and ensuing exsolution of CO, gas at depths between 170-200 km. These depths
are lower than the depths at which CO, exsolves from a solution; hence an alternate method
for surficial emplacement of these deep mantle xenoliths is considered. We propose a model
wherein the primary kimberlite emplacement mechanism is based around the idea of top-
down propagation. This model evokes a surficial trigger such that release of overlying
lithostatic pressure due to a shallow decompression event i.e. phreatomagmatic eruption
causes mantle xenoliths from depths greater than those of CO, exsolution to be emplaced in
the erupted kimberlites. Because the lithostatic pressure of rocks in a kimberlite pipe is the
result of the respective rock strength of pertinent lithologies, the release of pressure in the
area most recently excavated by CO, is the area in which rocks are most likely to fail.
Subsequent layers below the eruption will feel less pressure than they did prior to eruption
and the pressure gradient will seek to equilibrate. This process will lead to xenoliths being
pulled upwards from below to accommodate the sudden change in ambient pressure. This
continuing cycle provides a mechanism by which xenoliths originating below the typical CO,
exsolution depth can be excavated and correlated to observations.

BIOGRAPHY

Adrienne is second year graduate student in Earth and Atmospheric Sciences at Cornell
University. She spent her undergraduate years working in the high-pressure mineral physics
laboratory at UC Santa Cruz. Adrienne’s undergraduate thesis was on the subject of the
illusive diamond occurrences in the state of California. Doing field work and analyzing rocks
that could possibly have hosted the diamonds comprised the bulk of her work on this project.
During the upcoming school year, Adrienne will focus on analyzing recently acquired samples
from Eifel Volcanic Field in Germany so she may further understand explosive volcanism.
Adrienne is considering teaching and laboratory work as possible career choices after finishing
her graduate degree.

ACKNOWLEDGMENTS

Partial funding for summer 2008 fieldwork provided by the Donovan Family Scholarship.




Erica Pratt—
Biomedical Engineering

TITLE: Microfluidic Capture of Prostate Cancer CTCs
ABSTRACT

We have developed a microfluidic system for the selective capture of prostate circulating
tumor cells (CTCs), found in the peripheral blood of prostate cancer patients. This microfluidic
device will isolate CTCs using immobilized antibodies targeted to PSMA, a prostate cell
transmembrane protein. Current technologies isolate CTCs using antibodies that also capture
other peripheral blood cells, such as leukocytes. Interference from those cells results in
decreased sample yield and purity. Our microfluidic device is designed to minimize leukocyte
interference by means of a size-selective, high throughput post array, which, in different
configurations, have been used successfully in the past to size-sort particles and to facilitate
CTC capture. Selective isolation of CTCs will enable rapid diagnosis and pretreatment
evaluation of chemotherapeutic efficacy. We investigated the role of post array parameters on
fluid flow by comparing a range of microchips experimentally and computationally. Silicon
microchips were fabricated via photolithography and Bosch etching, while glass microchips
were fabricated via photolithography and wet HF etching. Arrays were fabricated with four
different post geometries and five different lattice constants. Devices were tested for particle
sorting efficiency by visualizing fluorescent beads chosen to match the sizes of circulating
tumor cells (~23 um) or leukocytes (~10-15 um). Fluorescent microscopy was used to evaluate
the efficacy of the microchip design. Antibody-functionalized devices were used to capture
PSMA+ cells (i.e., cells expressing prostate-specific membrane antigen, a biomarker for
prostate cancer), and fixation protocols were used to prepare cells for confocal microscopy
visualization of tubuling and androgen receptor, both clinically related to patient response to
taxane chemotherapy (i.e., Taxol).

BIOGRAPHY

Erica Pratt is a first year Biomedical Engineering student at Cornell University. She completed
her BS in Mechanical Engineering with a dual degree in Biomedical Engineering from Carnegie
Mellon University. Her previous research includes modeling of epitaxial crystal growth and the
mechanisms of calcium signaling in cells.

ACKNOWLEDGMENTS

Research conducted with Drs. Jason Gleghorn and Brian Kirby, Mechanical & Aerospace
Engineering, Cornell University.




Miguel Aguilo—
Civil & Environmental Engineering

TITLE: An Inverse Problem Approach for Elasticity Imaging through Vibroacoustics
ABSTRACT

A new methodology for estimating the spatial distribution of elastic moduli using the steady-
state dynamic response of solids immersed in fluids is presented. The ensuing acoustic
pressure and velocity fields are used to inversely estimate the spatial distribution of Young’s
modulus. This work proposes the use of Gaussian radial basis functions (GRBF) to represent
the spatial variation of elastic moduli in soft tissue with localized stiff regions. In this work, it is
shown that GRBF posses the advantage of representing smooth functions with quasi-compact
support and can efficiently represent elastic modului distributions such as those that occur in
soft biological tissue in the presence of tumors. The direct problem consists of a coupled
acoustic-structure interaction boundary value problem solved in the frequency domain using
the finite element method. The inverse problem is cast as an optimization problem in which
the objective function is defined as a measure of discrepancy between an experimentally
measured response and a finite element representation of the system. Non-gradient based
optimization algorithms in combination with a divide and conquer strategy are used to solve
the resulting optimization problem. The feasibility of the proposed approach is demonstrated
through a series of numerical and a physical experiment.

BIOGRAPHY

Miguel A. Aguild was born on July 8, 1982 in Rio Piedras, Puerto Rico. He is the youngest
member of a family of four brothers. Both of his parents graduated from the university and
placed a high value in education as a means for their children to become responsible members
of society. During his childhood, Miguel A. Aguilé had the opportunity to live in the Dominican
Republic, Venezuela, and Mexico. The exposure to various cultures and societies allowed him
to realize the need for good engineering works through out the world. Miguel A. Aguild
obtained a Bachelor’s degree in Civil Engineering from the University of Puerto Rico at
Mayagliez Campus. Currently he is PhD candidate in Civil and Environmental Engineering at
Cornell University under the supervision of Professor Wilkins Aquino.

ACKNOWLEDGMENTS

Research conducted with Dr. Professor Wilkins Aquino, Civil & Environmental Engineering,
Cornell University; Dr. J. C. Brigham, University of Pittsburgh; and Drs. James F. Greenleaf and
Farid Mitri, Mayo Clinic, College of Medicine.
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