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Computational Fluid Dynamics of the Pediatric Trachea 
 David Rutkowski, Junior –Mechanical Engineering, Valparaiso University, Valparaiso, IN (Dr. Subha Kumpaty) 
This research analyzes the physical effects of a tracheal obstruction in the airway of a pediatric patient diagnosed with 
tracheomalacia.  The obstruction alters airflow and pressure throughout the remainder of the respiratory tract.  
Computational fluid dynamics was applied to study the airflow and pressure differences induced along the trachea.  Airflow 
simulations were run, and results displayed through computer 3D modeling and graphical representation.  The results of this 
research will provide further insight into the effect of airway obstructions on the properties of airflow. 
 
Patient Specific Modeling of Cerebral Aneurysms 
 Jesse Crawford, Senior – Computer Engineering, Milwaukee School of Engineering, Milwaukee, WI (Dr. Jeff LaMack) 
Cerebral aneurysms develop with little to no symptoms until they rupture leading to outcomes ranging from mild headache 
to stroke or death. Diagnosed using imaging, a variety of treatment options exist depending on factors such as location and 
size of the aneurysm as well as degree of collateral vasculature. This research examines the feasibility of developing 3D 
models from brain images which doctors could use for medical training, surgery planning and educating patients.  
 
3D Dynamic Model of the Switch I and II Regions of HRAS using Shape Memory Materials 
 Summer Hoskins, Junior – Biology, University of Wisconsin-Whitewater, Whitewater, WI (Dr. Vipin Paliwal) 
This research presents a 3D approach to the dynamic conformational changes in the switch I and switch II regions of the 
human RAS protein using solid freeform fabrication and shape memory materials.  The switch I and switch II regions 
consist of amino acids and is where the conformational changes occur.    This model will be used to show how the RAS 
protein works with respects to its on-state and off-state in such difficult signaling pathways.   
 
Filterability of Water-Contaminated Environmentally Considerate Lubricants 
 Meghan Krause, Senior – Mechanical Engineering, Milwaukee School of Engineering, Milwaukee, WI (Paul Michael) 
This research investigates the filterability and water solubility of mineral oil based and environmentally considerate 
lubricants.  Moisture is a concern because water contamination causes premature wear in machinery and hydrolytic 
degradation of lubricants.  Filterability was studied using the ISO 13357-1 standard test method and water-removing filters 
were evaluated in a hydraulic circuit.  Using the data acquired, an equation based on the additive element concentrations 
was derived to provide a way to ascertain the water content of specific oils based upon relative humidity measurements.   
 
Brain Modeling to Mimic Functionality Studies of Cerebrospinal Fluid  
 Esther Bieszk, Senior – Biomedical Engineering, Milwaukee School of Engineering, Milwaukee, WI (Dr. Subha Kumpaty) 
This research presents a 3D model of the human brain that will be used to mimic functionality, respiratory effects, and 
pulsation of the cerebrospinal fluid (CSF) and the effect of CSF pulsation on the brain.  The model will consist of three 
components: the skull, the brain, and the cerebrospinal fluid in the brain’s third ventricle, with the brain and CSF enclosed 
by a flexible membrane. The membrane enclosing the CSF will have an inlet and outlet to the exterior of the skull and a 
pump is to be attached at the inlet to mechanically pulse the CSF for testing.  
 
High-Efficiency Pneumatic “Walking Engine” 
 Colin Stieglitz, Senior – Mechanical Engineering, Georgia Institute of Technology, Atlanta, GA (Doug Cook) 
Active orthotic and prosthetic devices for joint articulation have a vast number of applications that will help many people.  
Examples include: gait training; robotic joint articulation; increasing the load-carrying capacity and walking distance for 
humans; and, limb replacement for amputees.  The objective of this research is to develop a test apparatus for these 
applications using a compact and lightweight design. A prototype will be developed with additive manufacturing and be 
used for testing and model validation.   
 
Assessment of Additive Manufacturing Materials for Ultrasound Phantom Applications 
 Cindy Angpraseuth, Junior – Engineering, Harvey Mudd College, Claremont, CA (Dr. Jeff LaMack) 
Portable ultrasound devices have the potential to serve as inexpensive diagnostic tools to assist physicians select the 
appropriate mode of imaging for a more detailed assessment.  Phantoms of joints are being developed for use with such an 
ultrasound scanner.    The acoustic properties of bone, muscle, tendon, cartilage, fat, and soft tissue were compiled for 
comparison with the properties of manufacturing materials.    Some samples were infiltrated with various resins to alter 
their acoustic properties.   
 
Clot Buster Bullets: Creation of TPA Coated Nanoparticles 
 Nik Stasinopoulos, Junior – Biomedical Engineering, Milwaukee School of Engineering, Milwaukee, WI (Dr. Vipin Paliwal) 
Tissue plasminogen activators (tPA), a clot busting drug given to stroke victims, was bonded to three different surface 
group dendrimers using different organic chemistry synthesis methods such as fischer esterification, and amide bond 
formations. These dendrimer- drug complexes were tested in vitro with thrombin to see how long it took to dissolve the 
blood clot under a microscope compared to just tPA. It is thought that the dendrimer- drug complexes will be more efficient 
in dissolving the clots.  
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Research Experience for Undergraduates 
 

Wednesday, July 31, 2013 
Room CC 118 at MSOE, 1025 N. Broadway 

Anticipated Speaking Schedule 
 
8:30 – 8:35 am Subha Kumpaty Welcome 
8:35 – 8:55 am David Rutkowski Computational Fluid Dynamics of the Pediatric Trachea 
8:55 – 9:15 am Jesse Crawford Patient Specific Modeling of Cerebral Aneurysms 
9:15 – 9:35 am Summer Hoskins 3D Dynamic Model of the Switch I and II Regions of HRAS Using Shape 

Memory Materials 
9:35 – 9:55 am Meghan Krause Filterability of Water-Contaminated Environmentally Considerate Lubricants 
 
9:55 – 10:05 am Break 
 
10:05 – 10:25 am Esther Bieszk  Brain Modeling to Mimic Functionality Studies of Cerebrospinal Fluid  
10:25 – 10:45 am Colin Stieglitz High-Efficiency Pneumatic “Walking Engine” 
10:45 – 11:05 am Cindy Angpraseuth Assessment of Additive Manufacturing Materials for Ultrasound Phantom 

Applications 
11:05 – 11:25 am Nik Stasinopoulos Clot Buster Bullets: Creation of TPA Coated Nanoparticles 

 
RESEARCH EXPERIENCE FOR UNDERGRADUATES (REU) 

 
Research Experience for Undergraduates is an innovative, interdisciplinary program funded by the National Science 
Foundation, the Center for Compact and Efficient Fluid Power (CCEFP), and Milwaukee School of Engineering’s Rapid 
Prototyping Center and Fluid Power Institute to give undergraduates hands-on experience in research.  This program 
focuses on applications of fluid power and additive manufacturing technology. 
 
The CCEFP network, funded by the National Science Foundation, brings together seven of the country’s leading 
engineering research and teaching universities: Georgia Institute of Technology, Milwaukee School of Engineering, North 
Carolina A & T State University, Purdue University, University of Illinois at Urbana-Champaign, University of Minnesota, 
and Vanderbilt University. 
 
Eight undergraduate students were recruited from all parts of the country with diverse experiences at small and large 
universities, skill levels, employment histories, personal interests and science and engineering backgrounds.  Their 10 
weeks at MSOE is spent working closely with a faculty advisor with expertise in a particular research area.  REU 
participants explore research topics through library and internet research, field trips, problem solving with advisors, 
teammates and other resources, poster sessions, group discussions, research documentation, learning new software, making 
presentations, building models, designing and completing experiments, and writing research papers. 
 
MSOE was awarded its fourth REU grant in 2011.  155 participants have passed through this REU program in the past 17 
years.  REU programs are established at universities across the United States in all fields of science, mathematics and 
engineering.  MSOE is one of 110 universities sponsoring an REU program in engineering. 
 
Participant Qualifications 
 
 Completed the sophomore year of an engineering, pre-engineering or a science-based curriculum 
 Enrolled in a university for the fall term as a full-time student 
 Earned a GPA of 3.00 or greater 
 A U.S. citizen or permanent resident of the United States 
 Have an interest in research and in learning about rapid prototyping applications 
 Women, minorities and persons with disabilities are especially encouraged to apply 

 
2013 Advisors 
 
Dr. Subha Kumpaty Professor-Mechanical Engineering, Program Director M.S. Engineering 
Betty Albrecht Director - TRIO Program 
Ann Bloor Director of Research Administration 
Doug Cook Research Engineer - Rapid Prototyping Center 
Dr. Jeff LaMack Assistant Professor - Electrical Engineering and Computer Science 
Paul Michael Research Chemist - Fluid Power Institute 
Dr. Vipin Paliwal Associate Professor - Physics and Chemistry  
 
More Information 
 Dr. Subha Kumpaty Ann Bloor 
 MSOE MSOE 
 kumpaty@msoe.edu bloor@msoe.edu 
 414-277-7466 414-277-7237 
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