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Vanderbilt BME Climbs in National Rankings Vanderbilt BME Climbs in National Rankings Vanderbilt BME Climbs in National Rankings    
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 Bridging the gap between engineering and medicine, biomedical en-

gineering (BME) remains a relatively young field, recently emerging as a 

unique discipline among the well-established fields of engineering: mechani-

cal, civil, chemical, and electrical.  As BME programs evolve within academia, 

universities continue to race to the top of rankings.  Vanderbilt’s BME pro-

gram has excelled in this area from the beginning, with the past few years witnessing an espe-

cially impressive climb.  Two years ago, the program was ranked No. 22 in the nation according 

to U.S. News program rankings.  Vanderbilt, however, moved up to No. 19 the following year 

and has been named the No. 16 BME program nationally for the current year.  This ranking plac-

es Vanderbilt ahead of Columbia and Cornell, both Ivy League 

schools, as well as Northwestern University.  “Such advancement is a 

challenge, especially near the top of a distinguished field of pro-

grams,” said Dr. Todd Giorgio, chair of biomedical engineering. Dr. 

Giorgio asserts, “This is a tremendous accomplishment!”  

To gauge student perception of Vanderbilt’s BME program, we 

interviewed several BME undergraduate majors, including seniors in 

search of job offers and graduate school acceptance letters.  We 

asked about their personal reasons for choosing Vanderbilt’s BME 

program, their favorite BME classes, and their perceived prepared-

ness for the real world. 

Extreme accessibility to undergradu-

ate research appears to be a com-

mon theme among points of interest 

regarding Vanderbilt’s program.  As 

Elizabeth Keller, Class of 2014, stated, “Vandy's BME program is 

so involved in ground breaking research.  The knowledge of the 

professors and the researchers is incredible and so up-to-date 

that I've learned things that haven't even been published for the 

scientific world yet.”   In addition, Senior Chelsey Smith told us 

about an amazing research opportunity that has been a part of 

her experience here: “Vanderbilt has a myriad of undergradu-

ate research opportunities for interested students.  I have been 

fortunate enough to work in Dr. Giorgio's lab (Laboratory for Bi-

onanotechnology and Nanomedicine) where I learned the most useful and relevant skills for  

Dr. Todd Giorgio 

Chair of  Biomedical Engineering 
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my graduate school future.  Through this research experience, I was 

able to co-author a manuscript (Macrophage-Specific RNAi Targeting 

via ‘Click’ Mannosylated Polymeric Micelles) in Molecular Pharmaceu-

tics.” 

 As BME undergraduates progress through the curriculum at Van-

derbilt, they begin to experience more specific and advanced 

courses in the field.  Allyson Garcia, Class of 2015, tells us, “So far 

my most interesting BME class has been Systems Physiology.  It is 

interesting because it models the human body systems as circuits 

and you really get to learn about why the human body functions the 

way it does.  It is interesting to be able to analyze what might be go-

ing wrong in someone's body that might have a disease, etc. and 

what your body systems might be doing at any given time.”  Dr. 

Galloway’s Therapeutic Bioengineering elective seems to be a hit 

among the senior students interviewed.  Chelsea Stowell, a senior, 

reminisces, “It was a third critical thinking in engineering, a third 

a crash course on the inner workings of the medical device indus-

try, and a third colorful anecdotes about Fourier becoming convinced conserving body heat 

would prolong his life, wrapping himself in blankets, and breaking his neck tripping down the 

stairs.  At one point, someone raised his hand and asked Dr. Galloway, ‘How do you know all 

this?’ We all started laughing.” 

 Regarding perceived preparedness for graduate school or 

industry employment, the responses we received could not have 

been more resounding.  Maggie O’Connor of the Class of 2016 put 

it simply, “The acceptance rate for Vandy BMEs into medical 

school is 68%, which is really high.  This statistic speaks for itself.  

It shows how well Vandy prepares its students for after graduation, 

whether that is attending medical school, graduate school, or en-

tering the workforce.”  Chelsea Stowell expanded on the skills we 

gain as BME students at Vanderbilt, “I think the multidisciplinary 

approach I was looking for is the special strength of VU BME.  We 

prepare our graduates to be the liaison between not only the 

electrical engineers and biologists, but also the lawyers and mar-

keters; we can see the big picture and drive the strategic decisions.  These skills will become 

increasingly important as the complexity of biomedical problems being tackled grows.”   More 

specifically, senior Ryan Khodadadi  speaks of BME applications in the medical field: “Most im-

portantly, my BME undergraduate education has helped me develop my critical thinking and 

problem solving skills that will allow me to tackle medically relevant issues throughout my ca-

reer.  Additionally, my BME education has also opened my eyes to a wide range of areas in med-

icine where engineering can improve many individuals' quality of life.” 
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The seniors interviewed displayed an impressive number of ac-

ceptances to an even more impressive list of graduate schools, in addi-

tion to a plethora of incredible job offers.  A few of the graduate schools 

include MIT, Georgia Tech, Carnegie Mellon, Rice, Cornell, Yale, 

Brown, and our very own Vanderbilt.  This conglomeration of obvious 

success for our near graduates is a clear exhibition of the superiority of Vanderbilt Uni-

versity’s BME program.  
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Meet Dean Fauchet 
Visions for VUSE and BME, specifically: 

Dean Fauchet strongly believes that engineering schools, especially at top 

universities, have a moral responsibility to develop new ideas which improve 

life.  This vision implies that research and teaching should focus on societal 

problems - everyday life.  Dean Fauchet explains four themes.  BME delves 

into the first theme, a critical intersection of health and medicine.  Three oth-

er themes include security, energy and the environment, and entertainment.  

Dean Fauchet aims to focus faculty growth on those four themes, carefully al-

locating resources and funding.

Basic Profile: 
~Favorite Color: Dean Fauchet 

is red-green color blind. 

~Favorite Animal: Dog (has a 

13-year-old mix between a 

chow and a spaniel) 

~Favorite Movie: Schindler’s 

List 

~Hobbies: Chess and Tennis 

~Interests: Playing with kids.  

Good food.  

~Pet Peeve: Misspelling  

  Philippe Fauchet, Dean of VUSE 

Advice to students starting on the engineering track: 

Remember, not everybody can be valedictorian.  This may be 

hard to accept by incoming freshmen, many of which were at the 

top of their high school classes.  Getting a B from Vanderbilt, how-

ever, may be as good as an A from 90% of other universities.  To 

freshmen: don’t fall behind!  Make sure you do work on time.  

Don’t be afraid to experiment.  Learn!  Don’t just do things simply 

to get a grade.  It’s an experience.  

Timeline: 
~Graduated from Brown Uni-

versity in 1980 with a Mas-

ter of Engineering 

~Received his Ph.D. in ap-

plied physics from Stan-

ford University in 1984 

~Author of 400 technical arti-

cles 

~Became Chair of the Depart-

ment of Electrical and 

Computer Engineering at 

Rochester in July 2010. 

~Arrived at Vanderbilt on July 

5th, 2012 

Interesting Fact:  
Dean Fauchet has 13 children – 

8 adopted (2 from Russia, 2 

from Guatemala, 1 from USA, 1 

from Senegal, 1 from Ethiopia, 

and 1 from Haiti) and 5 biolog-

ical.   

Living in a graduate dorm, Dean Fauchet 

quickly formed a friend group consisting 

of individuals with both diverse nationali-

ties and majors.  Dean Fauchet enjoyed 

experiencing different cultures, with their 

own concepts of traditions, customs, and 

world views. Therefore, he strongly ad-

vises undergraduates to branch out and 

go meet people from other countries, so-

cioeconomic backgrounds, and interest 

groups.  We live in a global world.  

Most Meaningful College Experience: 
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 On March 15, 2013 Vanderbilt University and Memphis University co-hosted Biomaterials 

Day for the Society of Biomaterials on Vanderbilt campus.  This unique event included a network-

ing luncheon and reception for attendees, panel discussions on career development, technical 

writing, and FDA approval, and a poster presentation session open to graduate, undergraduate, 

and high school students.  Biomaterials Day also featured key-

note speaker Dr. Jason Burdick, an associate professor from the 

University of Pennsylvania who is a recipient of the Edward C. 

Nagy New Investigator Award and the NSF Career Award. 

 Dr. Burdick’s research focuses on the development of 

polymer networks to understand stem cell behavior, tissue re-

generation, and drug delivery.  His work has the potential to 

become the preferred therapeutic for patients with cartilage 

damage. 

 The award for best poster presentation went to Purdue’s 

Weldon School of Biomedical Engineering graduate student 

Rucha Joshi whose poster was titled “Effect of Intermolecular 

Collagen Cross-Link Content on Matrix Degradation.”  Re-

search presentations from Vanderbilt included presenters from 

the Merryman, Guelcher, Sung, Skala, Duvall, and Giorgio 

labs.  Vanderbilt also had four undergraduates who presented 

posters. 

 

 

 

 

Senior Design team, Coffee Ring Diagnostics, consists of VU BMEs: Scott Palmese, Erica 

Von Stein, Stephanie Anderson, Stephanie Preston, and Jamie Zhu.   Over the course of senior 

year, Coffee Ring Diagnostics has developed a novel saliva-based prototype to diagnose malaria 

in resource-constrained environments.  Current technologies for the detection of malaria neces-

sitate healthcare personnel or laboratory equipment, which may be unavailable in low-resource 

settings.  Furthermore, drawing blood poses cultural stigma, and current antibody-antigen-based 

technologies denature at high temperatures and are thus rendered ineffective. 

When a colloidal suspension (such as coffee) dries, the solute particles flow outward, form-
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ing a characteristic “coffee ring” pattern.   Coffee Ring Diagnostics exploits 

this phenomenon to detect the presence of malarial biomarker in a sam-

ple of saliva.  Using the team’s point-of-care tool, diagnosis can be 

made within 5 minutes, visualized by the naked eye. 

 On April 5, 2013, Coffee Ring Diagnostics had the honor of com-

peting at Rice University’s National Undergraduate Global 

Health Design Com- petition.  Teams competing 

presented via oral and 

poster formats.  Despite not 

winning, Coffee Ring Diagnos-

tics enjoyed meeting fel-

low BMEs from around the 

country.   Seeking to provide  

aid “beyond traditional bor-

ders,” fellow teams elucidat-

ed eye-opening biomedical 

design issues and attempted 

to tackle them through innovation.  
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�� Volunteer to assist the BME department with 
design project sponsorship, guest lecture in 
classes, or provide industry insights. Contact 
the BME office at 615-322-3521.  
 
��  Facilitate on-campus recruiting for your 

company at Vanderbilt’s next Career Day.  Con-
tact Nancy Sibole at nancy.sibole@vanderbilt.edu.  

 
�� Engage with our student-run Biomedical Engineering Soci-

ety.  Contact Dr. Michael Miga at mike.miga@vanderbilt.edu�. 
 
�� Serve as a resource to current students by joining or updating your infor-

mation in our alumni database, VUConnect, at vuconnect.com  

    Coffee Ring  

     Diagnostics 

Interested in Getting Involved?

Negative Test Positive Test 

Three-chambered  

prototype allows an  

untrained user to diag-

nose malaria with the 

push of a rod. 

Here are  
some ways parents 

and alumni can assist 
Vanderbilt students  

in their career  
endeavors:  
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    During their final two semesters at Vanderbilt, students enroll in BME 272: Design of Bio-

medical Devices.  An integral part of the BME curriculum, this unique course introduces stu-

dents to the design process and provides hands-on design experience.  Currently, the course is 

instructed by Dr. Matthew Walker III, an addition to the VU BME faculty in 2011.  Dr. Walker re-

ceived his doctorate in Cardiovascular Biophysics and Pharmacology from Tulane University.   

He continued his post-doctoral education at Harvard Medical School and MIT in the Division of 

Health Science and Technology.  Dr. Walker has a wide range of design experience including 

work for Merck & Co., one of the largest pharmaceutical compa-

nies in the world.   

 Each design team has access to the Senior Design Loft, lo-

cated on the 8th floor of Stevenson 5.  The Loft provides an ideal 

environment for team meetings and contains resources conducive 

to brainstorming for the design projects.  Students may utilize 

multiple touchscreen desktop computers, whiteboards, Smart-

Boards, bean-bag chairs, a chemical hood, and ample desk 

space.  The Loft was one of Dr. Walker’s first additions to BME 272 

and he helped convert the previous storage room into the room 

we see today.   

On Design Day, April 19, 2013, engineering students show-

cased 68 projects sponsored by 55 companies, organizations, and laboratories.  In total, there 

were 20 BME-related projects, each one generated using the space and resources that the De-

sign Loft provides.  According to Dr. Walker, “The judges were overwhelmed by the excel-

lence of the project designs and the excellence of 

the presentations.” After several iterations of 

judging, however, the BME-specific Thomas G. 

Arnold Design Award was bestowed upon “The 

KidSense Car Seat.”  Another finalist, “Coffee 

Ring Diagnostics,” had previously participated in 

Rice University’s Beyond Traditional Borders 

Global Health Design Competition a few weeks 

prior to Design Day.  The following 6 design 

teams received the great honor of being finalists 

among the BME projects: 

 

Senior BMES Design in StyleSenior BMES Design in StyleSenior BMES Design in Style

Dr. Matthew Walker III 

 

Design Day in Featheringill Hall  

BMEPULSE
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Coffee Ring Diagnostics (Team: S. Palmese, S. Anderson, S. Preston, J. Zhu, E. Von 

Stein) 

While adequate treatment and preventative measures for malaria are in place, affordable diag-

nostic tests remain inaccessible to resource constrained communities.  Diagnosis via blood smear re-

quires a trained professional and a microscope, while rapid diagnostic tests are damaged at high tem-

peratures and require a technician to draw blood.  Developing communities need a heat-resistant, 

cheap, oral, point-of-care tool for the diagnosis of malaria.  Recent studies have quantified histidine-

rich protein II (HRPII), the malaria biomarker, in saliva.  Using saliva not only eliminates the need for 

healthcare personnel, but also avoids the cultural stigma associated with drawing blood. 

An evaporating colloidal suspension, such as a 

coffee drop, leaves behind a characteristic ring pat-

tern.  The presence or absence of poly-L-histidine, an 

HRPII mimic, can produce visible changes in particle 

deposition (Trantum et al. 2011).  However, unaltered 

saliva contains surfactant and will not support ring 

formation.  Using magnetic beads functionalized for 

HRPII affinity, we will extract the biomarker from the 

saliva, and then wash the beads to remove surfactant. 

Washed beads are resuspended in a controlled vol-

ume of water with nonfunctionalized colorimetric par-

ticles as a control.  Our three-chambered prototype allows an untrained user to accomplish these 

three steps with the push of a rod.  

Blood Cooler Project (Team: C. Baker, W. Hinshaw, J. Mullen, D. Leonard) 

 Our goal is to create a blood delivery process that reduc-

es red blood cell wastage through the utilization of a tempera-

ture feedback system.  Due to the high cost of blood units and 

FDA storage temperature regulations, large scale hospitals can 

lose hundreds of thousands of dollars in nonexpiratory blood wastage each year. Our system aims to 

help refine the blood delivery process in order to reduce this wastage and save hospitals money. 

During this project, we built design requirements around the needs of the Vanderbilt Universi-

ty Medical Center by consulting with doctors, blood bank workers and by observing habits in operat-

ing rooms.  The cooler is designed around detecting if blood is present, sensing the temperature of 

each unit, transmitting temperature to the blood bank, alerting the appropriate personnel when blood 

products are about to exceed a threshold temperature for safe return to refrigeration. 

This process will ensure that we design our system with testable parameters and stakeholder 

needs in mind.  The process will also be iterative, using various checkpoints to ensure we are on the 

right track.  
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Caregivers unknowingly expose their small children to dangerous temperatures by 

leaving them unattended in cars.  About 38 infants or toddlers die annually when they 

become trapped in hot cars because they are both physically and physiologically vulnerable to heat-

stroke.  Since about 50 percent of cases are due to children being forgotten, our goal is to alert the care-

taker when a child has been left and if the car is reaching a dangerous temperature.  Our design consists 

of a smart car seat that communicates the child’s presence and information about the car environment to 

an associated key fob held by the caretaker. 

A series of alarms begins when the caretak-

er turns off the car without immediately retrieving 

the child and increases in intensity if the child re-

mains in the car.  Two Arduino microcontrollers 

gather sensor inputs and trigger alarms in both the 

car seat and the key fob through RF communica-

tion.  If the car becomes dangerously hot or cold, 

the highest intensity alarm alerts even passersby 

to rescue the child.  The smart car seat is differenti-

ated from existing devices by enhanced reliability, 

minimal required set-up and improved ease of use 

and additionally features temperature detection 

and a graduated alarm system. 

CompleteControl (Team: S. Fraifeld, J. Na-

rozanick, K. McKeown, J. Kokot, A. Breg) 

The CompleteControl remote device is a revolutionary new add-on to MaxMobility Inc.’s 

SmartDrive Power Assist unit.  The original SmartDrive provides power to the user’s standard wheel-

chair, increasing the range and speed of typical use.  However, the SmartDrive itself is limited in control 

and sensitivity, preventing maximal user comfort in many real-world situations.  

 The CompleteControl remedies these issues.  Function-

ing as both a throttle and a cruise control, the device allows for 

exact, real-time adjustment of speed with limited user input.  

By acting as an override for the SmartDrive’s standard control 

inputs, problems with undesired power termination are also 

solved.  The unit’s handheld, single-button interface provides 

universal compatibility and simple, intuitive operation, while 

its ergonomic design allows the user’s hand to remain free to 

grip the wheel for uninterrupted steering control.  

 This device greatly enhances the capabilities of wheel-

chair users equipped with the SmartDrive. This addition to the 

existing device is simple, inexpensive and fulfills a major user 

need. 
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Smart Car Seat (Team: J. Kim, M. Kruse, M. Goodman, H. Nesmith, 

C. Stowell, L. Boland) 
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A Polymer Nanofilm for the Delivery of YARA-MK2i Therapeutic to Combat 

Intimal Hyperplasia (Team: M. Weisenberger, J. Carrow, M. Cheng, A. 

Schultze) 

Blockage of a coronary artery leads to myocardial infarction and is alleviated by coronary ar-

tery bypass surgery, or the transplantation of a vein graft to bypass the blockage.  A significant 

amount of such grafts fail in the first year following transplantation due to intimal hyperplasia, or the 

inflammation and infiltration of graft smooth muscle cells into the vessel lumen.  Currently, an effec-

tive localized therapy to remedy intimal hyperplasia does not exist other than repeating the surgery, 

but there is an inhibitor drug, YARA-MK2i, which can deter the intracellular events leading to intimal 

hyperplasia. 

Nanofilms are thin sheets that can be constructed from various polymers to load with drugs and 

adhere to wet tissue.  Our goal was to produce a YARA-MK2i loaded nanofilm of optimal thickness and 

therapeutic loading concentration which is biocompatible and can cause inflammatory marker knock-

down in vitro. 

Our group has constructed YARA-

MK2i loaded films which display first order 

release kinetics after an initial burst release, 

and which can be varied in both thickness 

and amount of loaded drug.  We currently 

are testing such films for cytotoxicity and in-

flammatory marker knockdown in vitro to 

display biocompatibility and effective treat-

ment of the pathway leading to intimal hyperplasia. 

Development of Hand Hygiene Sensor for Compliance Improvement (Team: A. Lafon-
tant, M. Hauenstein, T. Hong, E. Bush, C. Li) 

 Hospital acquired infection poses a persistent threat to 

patient safety and is a leading cause of morbidity and mortality.  

Current data from Vanderbilt University Medical Center reflects 

that hand hygiene compliance ranges from 60 to 95 percent by 

department.  Current solutions, such as manual observation, are 

time and resource intensive and have failed to achieve the level of compliance desired. 

Our project aims to develop a real-time sensing system to evaluate usage of alcohol based 

foam dispensers when entering patient rooms.  The multisensor design will enable a distinction be-

tween compliant and noncompliant events.  By tracking room entry and hand hygiene compliance, we 

can evaluate the effect of interventions, such as an alarm, on compliance rates. 

Key challenges included the unpredictable nature of human behavior, the reliability and ro-

bustness of a hospital-wide system, price point and integrating the system with the existing workflow 

and infrastructure.  We accomplished this using off the shelf electronic components and by modifying 

existing alcohol based foam dispensers.  We designed novel components that allow for the integra-

tion of existing sensor and micro-processing technology to interact within our system parameters.  

We are testing performance and reliability in a clinical setting to determine the system’s compliance 

tracking and behavior modification capabilities. 
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business. Sales figures or earnings 
will show how your business is grow-
ing.Some newsletters include a col-
umn that is updated every issue, for 
instance, an advice column, a book 
review, a letter from the president, or 
an editorial. You can also profile new 
employees or top customers or ven-
dors. 

 

 

This story can fit 100-150 words. 

The subject matter that appears in 

newsletters is virtually endless. You 

can include stories that focus on cur-

rent technologies or innovations in 

your field. 

You may also want to note business or 

economic trends, or make predictions 

for your customers or clients. 

If the newsletter is distributed inter-
nally, you might comment upon new 
procedures or improvements to the 

Inside Story Headline 

A Contribution to the Biomedical Engineering 
Department at Vanderbilt University 

My/Our gift commitment to the Biomedical 
Engineering Department is $________________ 
over the next  _____________________years. 

Year  1  $_____________     $______________ 

Year  2   $_____________     $______________ 

Year  3   $_____________     $______________ 

Year  4   $_____________     $______________ 

Year  5   $_____________     $______________ 

  
To start my/our commitment, I/we have provided $_________________.   
  
Please send annual reminder notices in the month of  ______________________________. 
 
  
 
 

NAME: 
_______________________________________________________________________________________________ 

PREFERRED ADDRESS: ____________________________________________________________________________ 

PHONE: (h)__________________________ (w) ___________________________   

(fax)___________________________ 

EMPLOYER: ______________________________________ TITLE: _______________________________________ 

VANDERBILT DEGREE(S) or AFFILIATION(S): _______________________________________________________ 

_______________________________________________________________________________________________ 

 

EMAIL: ____________________________________________ 
  

Please Remove Back Page And Mail With Your Contribution To : 
   

Gift Processing, Vanderbilt University,  PMB 407727,  
2301 Vanderbilt Place Nashville, TN   37240-7727 

  
ASK US ABOUT CORPORATE SPONSORSHIP (Email: Michael.I.Miga@vanderbilt.edu) 

Please make checks payable to Vanderbilt University. 
  
I/we wish to put my/our first gift to work by placing it 
on my credit card: 
 ___ VISA     ___MasterCard 
  
Gift Amount: _____________ 
 
Card Number: _______________________________ 
 
Exp. Date: __________ 
  
 
_________________________________________________ 
Name as it appears on Card: 
 
 
  
_________________________________________________ 
Signature: 

(Personal Gift) (Company Match) 

(Personal Gift) 

(Personal Gift) 

(Personal Gift) 

(Personal Gift) (Company Match) 

(Company Match) 

(Company Match) 

Signature_______________________________________      Date __________________ 

(Company Match) 

Supporting VU BMESupporting VU BMESupporting VU BME 
The Biomedical Engineering Program at Vanderbilt is continually striving to be the very best biomedi-

cal engineering program in the country.  Your support will help us achieve that objective.  Please con-

sider donating to the program—this will directly impact the resources for our undergraduates, the 

quality of the cutting-edge research taking place here in our laboratories, and ultimately the visibility 

of this very unique program. 

     - Todd D. Giorgio, Ph.D., Chair of Biomedical Engineering 


