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 A part of the national Biomedical Engineering Society (BMES) mission statement 
reads: “Promoting the education and diversity of the next generation of biomedical engi-
neers, providing guidance for their career path…” Our student society’s vision runs paral-
lel to this declaration. Our mission is twofold: to promote the growth of biomedical engi-
neering knowledge and its utilization and to bring together students and industry leaders to 
develop key contacts and relationships for the future. 
 The Biomedical Engineering Society at Vanderbilt University is a student-run un-
dergraduate organization open to all undergraduates studying biomedical engineering. With 
national chapter recognition, we provide members with online access to six scientific jour-
nals, access to job and resume posting on the BMES Career Center, and the ability to sub-
mit abstracts for awards and recognition; all in an attempt to provide our members with 
optimal research material and networking options for pursuing future careers in biomedical 
engineering. 
 Our organization has extended benefits to all members. Underclassmen received 
invaluable advice concerning BME courses through electives seminars with professors and 
informal mentorship with upperclassmen. As one of the most highly regarded research 
groups in the world in the area of biomedical imaging, we toured the VU Institute for Imag-
ing Science, giving members an opportunity to network with professors and acquire re-
search positions. As many of our members hope to acquire medical degrees, we offered a 
shadowing program between BMES and physicians at the Vanderbilt Medical Center.  We 
stimulated interest in industry through interactive seminars with Medtronic concerning 
Core Spine Product Engineering and with representatives from Accretive Health concern-
ing healthcare provider reform. 
 Our student society is growing and has a bright future. We continue to advance 
employer-student and professor-student relations. Thus, I invite you to join the Biomedical 
Engineering Society at Vanderbilt University and take advantage of the benefits it has to 
offer. Contact me any time for comments, questions, or concerns at 
troy.e.brown@vanderbilt.edu. 
 
Best, 
Troy Brown 
President 
Undergraduate Biomedical Engineering Society at Vanderbilt University  

Letter from the president 
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NEW BMES OfficerS  FOR 2010-2011 

President Troy Brown 

Michael Miga 

Vice President Finance Madeleine Durkee 

Vice President External Z. Taylor Wood 

Vice President Internal Brian Moraguez 



I have been involved in image guided surgery as a concept now for almost 20 years. I was approached 

some time ago by Medtronic who expressed interest in new devices being developed at Vanderbilt such as the one for image guided liver surgery. We 
went through a whole dance of upper administration telling their divisions to work with me and the divisions trying to figure out 
where I would fit financially. That was going along swimmingly until finally it came time for money to be committed, and it all col-
lapsed. As a fallout of that, I asked myself why I could not close the deal. I sent some people to estimate the market size for image 

guided liver surgery and it came back in the billions of dollars. That’s when the idea of a spinoff company came up. For the people involved, I clearly 
needed a liver surgeon. Fortunately, I had been working for a number of years with Dr. Will Chapman in Vanderbilt Medical Center, who is now at Wash-
ington University in St. Luis. I have been involved in image guided surgery as a concept now for almost 20 years. I was ap-

proached 

some time ago 
by Med- tronic who 
ex- pressed 
interest in new 
devices being de-
veloped at Van-
derbilt such as 
the one for image 
guided liver sur-
gery. We went 
through a whole 
dance of upper ad-

ministration telling their divisions to work with me and the divisions trying to figure out where I would fit financially. That 
was going along swimmingly until finally it came time for money to be committed, and it all collapsed. As a fallout of that, 
I asked myself why I could not close the deal. I sent some people to estimate the market size for image guided liver sur-
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Losing the Free-Electron Laser 

By Erica Von Stein  

 
       Over twenty years of hard work and dedica-
tion are portrayed in the history of Vanderbilt’s 
W.M. Keck Free-Electron Laser (FEL) Center.   
Since being founded in 1988, the Center has re-
ceived over 50 patents and 500 publications in peer
-reviewed journals.  Originally housed within the 
Center, the Mark III was the only free-electron 
laser on the planet to have an attached human sur-
gical suite. 

     The Free-Electron Laser Center was initially 
funded by the Department of Defense as part of 
the “Star Wars” missile defense program.  In par-
ticular, the Medical Free-Electron Laser Program 
aimed to investigate civilian applications of FEL 
technology.   The Center continues to be devoted 
to the production and application of photons at a 
wide range of wavelengths. 

     A precise wavelength of 6.45 microns allows the free-
electron laser to slice immaculately through human soft tissue.  
On December 17, 1999, the first human surgery using a free-
electron laser was conducted.   Former Vanderbilt Neurosur-
geon Dr. Michael Copeland led the procedure to successfully 
remove a golf-ball-sized brain tumor isolated in the meninges 
of his 78- year-old female patient. 

     In 2007, The Department of Defense Appropriations Act 
led to significant reduction in funding and subsequent termina-
tion of the program.   As a result, the Mark III Infrared FEL 
halted operation.  Although the FEL was still useful, the device 
was no longer deemed “state-of-the-art” after 20 years of 
innovation in laser technology.  Applications that had been 
discovered via the FEL switched to use of specialized compact 
laser sources. 

      Lacking a single large laser source, dedicated research 
space within the Keck FEL building was no longer necessary.  
Although the building does still maintain several advanced ta-
ble-top laser systems, the majority of experiments have been 
relocated to individual labs.  Vanderbilt’s Mark III FEL has been 
transferred to Duke University for implementation in high-
energy physics work sponsored by the Department of Energy. 

     Currently, the Navy is in the process of constructing a high-
powered FEL for use as a rocket defense aboard ships.  Mem-

Scott Degenhardt, operator and technician, tweaks the 
water cooling lines on the electron linear accelerator. 

Roger Fenner of the radiation safety office 
assesses the Klystron Amplifier.  
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bers of the FEL program conducted initial research and have spun out into their own research program to 
assist the Navy.    
     Instead of being allocated in a central grant, funding is now scattered throughout multiple schools at 
Vanderbilt — engineering, arts and science, and medicine — to be used in assorted projects. Vanderbilt has 
lost the free-electron laser; however, the research pioneered by the FEL program will forever remain mo-
mentous among the scientific community.   

Volume 2, Issue 2 

School of Engineering Web Face Lift 

Thanks to Dr. W. Gabella and Dr. D. Piston for their contribution to this article.  

http://engineering.vanderbilt.edu 
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 Professor Roselli has worked at Vanderbilt for 
33 years as a researcher and as a lecturer. His primary 
focus in research has been lung fluid balance, physio-
logical transport phenomena, lung imaging, biomechan-
ics and biomedical engineering education. He has 
taught a variety of courses ranging from systems physi-
ology to graduate level courses but now teaches the 
biotransport course for undergraduates. He was in-
strumental in developing the BME department at Van-
derbilt University and we would like to 
acknowledge his accomplishments in this 
article. 
 In college, Professor Roselli ma-
jored in mechanical engineering but he 
always knew he wanted to go into a 
BME-related field. He was interested in 
medicine and worked in a hospital dur-
ing the summer as a messenger escort; 
taking people up to surgery and washing 
instruments. He thought it would be 
interesting to combine his background in 
medicine and engineering; unfortunately 
there weren't any biomedical engineer-
ing graduate departments at the time. 
 Professor Roselli finished gradu-
ate school at the University of California at Berkeley in 
December of 1975 and started working as a research 
engineer at a medical center in San Francisco. A few 
months later he accepted a post doctorate fellow posi-
tion at Vanderbilt in the department of pulmonary 
medicine. He later moved on to the department of 
Chemical Engineering and in 1988 he was one of five 
professors that founded the BME department and the 
only one still at Vanderbilt today. With this new devel-
opment in his career, he was finally able to combine 
his interests for medicine and engineering in a start-up 
department.  
 Dr. Roselli started out with research about 
fluid and solute exchanges in the lungs but one of his 
major accomplishments at Vanderbilt was a joint effort 

with Dr. Harris called VaNTH ERC which has to 
do with education in biomedical engineering. The 
project itself is now finished since NSF support is 
finished but there are still several ongoing work-
shops at the University of Texas-Pan America.  
 If you are a current biomedical engineer 
you will run into the products of his research since 
all of the modules that have been developed for 
the biotransport and biomechanics courses are 
from VaNTH ERC. The main advantages of these 
modules are formative assessment which is giving 
feedback to students immediately. Students in 

these classes are asked questions 
continuously throughout the lec-
ture and are encouraged to think 
through a problem in a group be-
fore the answer is presented to 
them.  
 There is a big emphasis on 
class communication systems and 
the research has shown that this 
education is more effective in help-
ing students understand the course 
material. One of the newest as-
pects is eLMS (e-learning Manage-
ment System) assignments that al-
low for the students to get forma-
tive feedback outside the classroom 

while they are working on problems.  
 When asked if he has any advice for BME 
undergrads, Dr. Roselli responded, “Faculty can 
present an environment for learning and BMEs 
should be able to enter into this lifelong learning 
process with the background they have gotten 
from this program. This is a field that is continu-
ously evolving so keep up with it.”  
  Professor Roselli is retiring from his work 
at Vanderbilt in the spring semester of 2010. I’d 
like to thank him for taking the time to speak with 
me. On behalf of all BMEs I would like to wish him 
a happy retirement. 
 

By David Morris 



I had the pleasure of talking to Meghan Murphy about her study abroad experi-
ence at the University of New South Wales in Sydney, Australia. Meghan is a senior 
biomedical engineer and studied abroad in the spring of her junior year through a 
Butler program. Her enthusiasm about her experience was contagious and made 
me want to study abroad. What follows is an interview with her that will hopefully 
answer a lot of your questions about studying abroad.  

 
What classes did you take while in Australia and how did they compare to courses 
at Vanderbilt? 
 I took two courses in the graduate school at UNSW: Cell and Tissue Engineering, 
which counted as a BME elective and Medical Instrumentation. Both of these were with a 
lab. I also took two courses in the undergraduate department: an SEM elective called Ma-
rine Environment and a BME elective: Biomathematics, which was a biological modeling 
class based on differential equations.  
 The engineering classes had a very similar workload to Vanderbilt classes. There 
were weekly problem sets at the same level of difficulty as some of the harder required 
Vanderbilt BME classes. I had 
one to two midterms for each 
class and a final. Classes were 
about the same size, 30-35 stu-
dents but they met once a week 
for three hours. Classes were 
also a little more interactive be-
cause professors questioned the 
student, which doesn't happen 
often in my engineering classes 
at Vanderbilt.  I feel like there is 
a general misconception that 
studying abroad is easier than a 
semester at Vanderbilt. I did get 
good grades but I had to work 
very hard for them.  
 

What were some of the main academic differences you noticed? 
 Students in Australia do a lot more independent learning. You are held account-
able to complete your work by the deadline. Lab reports are not due each week but you 
have to make a compilation of your lab reports and MATLAB files in a lab notebook and 
turn it in at the end of the semester. So if you don't keep up with your work it gets very 

Down Under And Still Studying 
By Catherine Ruelens 
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stressful towards the end of the semester. 
 Classes are also taught in a seminar style. There are three to four professors for each course and 
they each lecture on their particular specialty. I thought it was a tremendous advantage in that professors 
were not speaking about topics they were not completely confident about. 
 Professors also seemed to be more available as compared to here. They had scheduled office 
hours and quickly responded to emails but you could also just stop by their office for an impromptu 
meeting.  
 

Did you feel behind when you got back to Vanderbilt? 
 Absolutely not, I felt like I was ahead if anything. I had completed all my BME electives and I'm 
only taking 9 hours next semester. Since we have to complete an awkward number of 11 BME elective 
hours, I think it helped a lot that my classes in Australia counted for four credit hours because they each 
had a lab included.   I could have planned ahead more by taking BME 260 Statistics in my sophomore 
year. Now I have to take it in my final semester along with Physiology 2, but overall I'm ahead compared 
to a lot of other people.  
 

Switching gears, what did you do for fun while living there? 
 I lived in Coogee Beach and I went running right along the beach a lot. It was only a 25 minute 
walk to campus but we usually took the bus, which wasn't an issue like it is in the US. Everyone in Aus-
tralia used public transportation. I also lived with two girls from Lehigh University so I got to know them 
very well.  
 As far as trips goes, I took one weekend trip to Surfers Paradise. Other than that I was too busy 
with school work to leave for a whole weekend. Before I started classes, I toured New Zealand. During 
the mid semester break, which is equivalent to our spring break, I took a bus tour of the east coast with 
approximately 40 other college students. It was a great trip and very convenient considering I couldn't 
travel on the weekends and otherwise each city I visited would have required an independent flight. On 
that trip I visited Brisbane, the Whitsundays and Cairns where I went skydiving.  
 At the end of the semester, my professor let me take my exam early and I went to Bali, Indone-
sia with my roommates. We hired a guide and he drove us around the entire island. It was mainly a cul-
tural trip and it really was a once in a lifetime opportunity. We got to see an active volcano and Hindu 
and Buddhist temples among other things.  
 

What were some of the cultural differences you noticed? 
 Australians seemed to be more outgoing and eager to meet new people. Everyone introduces 
themselves from the classroom to social settings. They are very open and love to share experiences and 
learn about you.  
 Australians also have a more laid back approach to life. They enjoy life and put a big emphasis on 
family. They're not entirely work-oriented or capitalist and competitive. They enjoy what they have and 
don't consider making money their primary goal in life.  
 

What were some of your major concerns about studying abroad? 
 My biggest concern was fitting it into my schedule. I started planning and thinking about in the 
spring of my sophomore year. I talked to Dr Klein-Gardner who was a huge resource and Isabelle Crist 
at the study abroad office because her focus is Australia. They really helped me by addressing my con-
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cerns, picking out classes and seeing how I could fit it into my schedule.  
 I think the biggest concern for most people is losing a semester at Vanderbilt but 
my experience abroad was so much grander than just spending another semester here so 
I would highly recommend it to anyone.  
 
Thank you for your time and enthusiasm, Meghan. You've made at least one per-
son excited about the prospect of studying abroad! 

School of Engineering 
Senior Design Day 



 

Page 11 

 Perhaps all BME students 
have heard of the BMES National 
Conference at some point, but not 
many realize what actually takes place 
during those several days when half 
of the BME professors abruptly de-
part, leaving students with little more 
than an important-sounding excuse 
and an overwhelmed TA.   
 
 This year, the BMES National 
Conference was hosted by the Uni-
versity of Pittsburgh and drew a di-
verse crowd of students, professors, 
prospective employees and heads of 
industrial organizations from all 
across the nation and stemming from 
a variety of fields, such as chemical, 
electrical and mechanical engineering.  
The vast agenda included over 100 platform sessions 
and over 900 poster presentations.  If nothing else, the 
conference is a definite reminder of the multitude areas 
encompassed by the field of biomedical engineering. 
 
 After speaking with both Dr. Todd Giorgio, 
chair of biomedical engineering, and Lei Qu, a third year 
biomedical engineering major, I was really able to gain 
two different perspectives of this year’s annually confer-
ence, which broke records for attendance; this is espe-
cially remarkable given the current economic situation.  
There were more faculty and industrial participants, and 
undergraduate and graduate students than ever before.  
One of the keynote speakers, the chairman of Med-
tronic, gave a very interesting overview of biomedical 
engineering's influence in medicine and patient care 
from a historical perspective as it relates to Medtronic 
products.  He also talked about the future of biomedical 
engineering and its influence on healthcare and product 
design. 
 

The BMES National Conference: 
What’s With All the Hype?  
Amanda Chen 

The participants of this year’s conference 
were primarily from academic organizations, spe-
cializing in research and education, but there were 
also a substantial subset of industrial participants.  
Since there are also some industrial participants, 
Dr. Giorgio and Lei Qu both agree that it’s a great 
opportunity for students looking into jobs or 
graduate schools.  There's an exposition, where 
companies exhibit their products, and universities 
have displays as well.  It’s a conference where un-
dergraduates don't think about going—it's not on 
their radar—but it's a very valuable way to spend a 
couple days.  The expense of attending in terms of 
the registration for undergraduates is very small; 
Dr. Giorgio strongly believes that the benefits defi-
nitely outweigh the costs. 

 
Almost all the undergraduates who went 

were associated with SyBBURE, a research pro-
gram led by Professor Kevin Seale in which Van-
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derbilt undergraduates engage in research projects 
with mentors in the fields of systems biology and 
bioengineering.  Importantly, all three of our new 
faculty members were there.  This year’s conference 
was different from all the rest because Vanderbilt 
was able to introduce the new BME faculty to the 
professional community and therefore demonstrate 
the strength of the BME department to others in the 
engineering field by hiring these three new candi-
dates during economic difficulty. 
 
 The benefits that Vanderbilt’s BME depart-
ment receives from attending this conference are 
numerous.  Most obviously, it is certainly a great way 
for undergraduate and graduate students to become 
more knowledgeable about the whole BME commu-
nity and the professional industry as well, so there 

are a lot of opportunities for students.  Also for the 
faculty, there’s the chance to learn about new re-
search, so you can stay current with the latest devel-
opments.  This is the only meeting that has a specific 
biomedical engineering focus.   
 
 Both Lei and Dr.Giorgio believe that this 
conference is a great way to either get their own 
research out there and receive feedback about it or 
see and learn about advances in other parts of bio-

medical engineering and research industries.  You 
can see presentations in other fields and start think-
ing about how what other people do might influence 
what you're doing.  It’s an incubator for research.   
 
 For the first time, Vanderbilt provided an 
excellent academic reception as a social, networking 
and recruiting event, inviting not only professional 
friends, but also all of the Pittsburgh area alumni.  It 
was packed with graduate and undergraduate stu-
dents, faculty from all over the country, and alumni.  
Part of the objective of this social environment is to 
bring in colleagues so that you can talk to them out-
side of the professional part of it all.  It’s also a great 
tool to recruit students to come to graduate school 
at Vanderbilt.  A lot of potential future faculty mem-
bers who are interested in Vanderbilt and wanted to 

learn more about the department were there.   
Lei said that she enjoyed it and it was relaxing 
to be able to mingle and talk with professors 
from the BME department about topics other 
than BME.  The most important thing that Lei 
learned was to keep her eyes open with new 
technologies in all engineering fields.  Engineer-
ing is a fast-developing field and is changing 
every day and therefore it is important to al-
ways try and learn new techniques and expand 
upon your knowledge. 



 

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,  VU Station B 357727, Nashville, TN   37203-9700 

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

Supporting BME 
The Biomedical Engineering Program at Vanderbilt is continually striving to be the very 
best biomedical engineering program in the country.  Your support will help us achieve 
that objective.  Please consider 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 
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(Personal Gift) (Company Match) 

(Personal Gift) (Company Match) 

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: 
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