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Potential for broad
application in medicine
John Toon
Research News

Micromachines, devices based
on micro electro-mechanical
systems (MEMS) technology

and built using microelectronics
industry fabrication techniques, are
finding their way into real-world 
applications. 

CardioMEMS, one of the newest
member companies in Georgia
Tech’s Advanced Technology
Development Center (ATDC), is using
MEMS technology to develop a new
class of implantable sensor that will
report blood pressure, flow rate and
other key information wirelessly from
deep within the body. The company’s
medical micromachines could one
day move beyond diagnostics to help
treat disease.

“The focus of the company is
applying MEMS fabrication techniques
to develop medical devices we hope
to use initially for the diagnosis and
management of disease, and ulti-
mately for the treatment of various
cardiovascular problems and other
types of medical conditions,” 
said David Stern, the company’s 

vice-president of research and devel-
opment. “There is substantial interest
in medical applications of MEMS
because they hold the promise of rev-
olutionizing the way people receive
treatment.”

CardioMEMS was founded by Jay
Yadav, a Cleveland cardiologist, and
Mark Allen, a professor of electrical
engineering and MEMS researcher.
The year-old company has licensed
MEMS technology from both Georgia
Tech and the Massachusetts Institute
of Technology. 

Though the technology has broad
potential application in medicine,
CardioMEMS is focusing first on a
sensor that will be used to monitor
the pressure within an aortic
aneurysm and in the treatment of
congestive heart failure.

Congestive heart failure affects
more than 5 million persons in the
United States, and the rate is increas-
ing as people age and more of them
survive heart attacks. Finding the
right treatment often involves a trial-
and-error process, with the physician
trying different combinations of drugs
and different dosages to produce the
best results. That means repeated
blood pressure measurements and
invasive angiograms to measure the
effects on the heart.

The sensor being developed by
CardioMEMS could be implanted in

the heart, where it
would report pres-
sure and flow rates
to an electronic
device located out-
side the body. That
would allow frequent
and non-invasive
monitoring that
could even be done
by the patient and
reported to a physi-
cian over the
Internet.

“This would accel-
erate the physician’s
ability to develop the
optimal course of
treatment with the
right combination
and amount of drugs
for each patient,”
Stern explained.
“The ability to gather
this information over
a long period of time
and at different points during the day
could be very important.”

The CardioMEMS product includes
three separate components: the sen-
sor, a catheter-based system for
implanting the sensor, and external
electronics similar in size to a palm-
top computer for receiving and 
displaying the information. While
development of the sensor requires 

significant engineering innovation,
the catheter and electronics rely on
established technology.

The company expects to have
completed and demonstrated a proto-
type early this year. Laboratory and
animal studies will then begin, fol-
lowed by clinical trials in humans dur-
ing late summer or early fall. If all

WWiitthh  iimmppllaanntt,,  AATTDDCC ccoommppaannyy  mmaayy  hhaavvee  aann  iinntteerrnnaall  hheeaarrtt  mmoonniittoorr
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TThhoouugghh  iitt  uusseess  ccuurrrreenntt  tteecchhnnoollooggyy,,  eennggiinneeeerriinngg  ssuucchh  aa  sseennssoorr
ppoosseess  pprroobblleemmss..  ““TThhee  hhuummaann  bbooddyy  iiss  aa  vveerryy  cchhaalllleennggiinngg  
eennvviirroonnmmeenntt  iinn  wwhhiicchh  ttoo  ooppeerraattee  ddeevviicceess  iinntteennddeedd  ffoorr  lloonngg--
tteerrmm  uussee,,””  ssaaiidd  DDaavviidd  SStteerrnn,,  vviiccee  pprreessiiddeenntt  ooff  rreesseeaarrcchh  aanndd
ddeevveellooppmmeenntt  ffoorr  CCaarrddiiooMMEEMMSS..
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AAuuxxiilliiaarryy  SSeerrvviicceess  ttoo  pprroovviiddee  sscchhoollaarrsshhiippss  ttoo  ssttuuddeennttss  ooff  IIMMPPAACCTT
Michael Hagearty
Institute Communications
and Public Affairs

With a palpable impact from
health and housing to park-
ing and the arts, Auxiliary

Services cuts across the entire cam-
pus. That attitude will be reflected in
a new scholarship being sponsored
by the department.

Rich Steele, director of the
Student Center and chair of the
departmental scholarship committee,
said the conception of the program
was simple: “We wanted to award
scholarships to students who have a
major impact on the Tech campus,
while opening up the process to

attract applications from a wide vari-
ety of students.”

A total of 10 IMPACT Scholarships
will be awarded — three of which are
reserved for student employees of
Auxiliary Services. Like scholarships
the department has given in the past,
awards are based upon a student’s
involvement in campus organizations
and activities. The approach this time
around is to recognize students with
less regard for organizational titles
and more for passion and commit-
ment to getting involved at Tech.

“We’re trying to get a high level of
diversity in terms of the kinds of
background a student has,” Steele
said. To ensure that scholarships are
open to a majority of students, Steele

supposed that for some applicants,
“involvement might be through com-
munity services or related to student
research or as a student employee or
as a student leader — any number of
things.”

Monies for the scholarships come
from so-called “Buzz Funds,” or rev-
enue generated from the sale of
licensed Georgia Tech merchandise.

Each time a licensed item bearing
a Tech trademark is sold, the
Institute collects a portion of the
wholesale price, amounting to nearly
$300,000 annually. Funds from
licensing are split evenly between the
Athletic Association, the Alumni
Association and Auxiliary Services.

Full-time students and co-op 

students on work term with a mini-
mum 2.5 grade point average are 
eligible. 

Though students must apply for
the scholarship, Steele said he hopes
faculty and staff would encourage stu-
dents they feel would be competitive
for such an award. An application
form will be on the Auxiliary Services
home page beginning Feb. 22. The
application deadline is March 8.

FFoorr  mmoorree  iinnffoorrmmaattiioonn......

AAuuxxiilliiaarryy  SSeerrvviicceess::
www.importantstuff.gatech.edu
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“QUOTE-
UNQUOTE”
“They need to fill jobs vacated
by an aging and retiring 
population.”
—Ralph Mobley, director of
Career Services, on why there
has been stronger recruitment
among federal and state gov-
ernment agencies, in contrast
to a soft market for private 
sector jobs.
(Electronic Engineering Times)

“The airport is really the eco-
nomic strong point for the city.
I don’t believe the executive
branch of state government is
likely to do anything to hurt the
city of Atlanta, given the prob-
lems they’re now facing.” 
—Michael Meyer, a professor in
the School of Civil and
Environmental Engineering, on
whether the city should retain
control of Hartsfield Atlanta
International Airport. Meyer is
referring to the $80 million
budget shortfall that Mayor
Shirley Franklin inherited from
her predecessor.
(USA Today)
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Sean Selman
Institute Communications 
and Public Affairs

Photos often help jump-start
conversations, but a new artist-
in-residence at Georgia Tech

hopes her photography will aid dis-
cussion on sprawl and the evolution
of urban landscapes.

Visiting Assistant Professor Ruth
Dusseault joined the faculty in the
College of Architecture last fall,
where she holds a joint appointment
between the Architecture and
Industrial Design programs. She
teaches an introduction to photogra-
phy course for architecture students
and continues her work on a photo
timeline of the massive Atlantic
Steel redevelopment project north of
campus.

“I love teaching photography,”
Dusseault said. “I think there are a
lot of artists at Tech, and the College
of Architecture seems to be the net
that catches a lot of them. For archi-
tecture students, I think an under-
standing of photography makes
them more visually literate and
helps them to present their ideas.”

Dusseault is the College of
Architecture’s second artist-in-resi-
dence, part of a program begun four
years ago to bolster the arts on cam-
pus and strengthen ties across aca-
demic programs. 

“We believe this post injects new
energy and ideas into our curricu-
lum,” College of Architecture Dean
Thomas Galloway said. “Having an
artist-in-residence goes beyond
teaching a class or producing art-
work for the campus. The mere fact
that a photographer of Ruth’s caliber
is working on campus on a daily
basis raises awareness for visual arts
and provides greater interaction
opportunities for our students, 
faculty and staff.”

Associate Professor Ellen

Dunham-Jones, director of the
Architecture Program, said her stu-
dents benefit tremendously from
studying photography. 

“It is an excellent way of learning
how to be more observant of the
world around us, to really see things
clearly and appreciate how the fram-
ing of visual imagery adds meaning
to that world,” Dunham-Jones said.
“Ruth’s work tends towards photo-
graphing architectural subjects and
urban scenes. At the same time,
she’s extremely knowledgeable
about the wide range of critical and

fine art approaches to contemporary
photography. I think she’s particular-
ly well suited to helping our students
appreciate how to engage their work
in everything from identity politics to
the traditions of street photography.”

TThhee  iinntteerrsseeccttiioonn  ooff  aarrtt  aanndd  uurrbbaann  ddeessiiggnn
Although Dusseault began docu-
menting redevelopment at the for-
mer Atlantic Steel mill in 1999, the
College of Architecture recently com-
missioned her to continue her work
at the site. She intends to document
the construction of Atlantic Station,
a 138-acre, $2 billion mixed-use
development that will feature resi-
dential, office and retail space. The
site’s first phase of development is
slated for completion in October
2003.

“She’s working on a three-tiered
project that intersects art and urban
design,” Galloway said. “It began
with research on the Atlantic 
Station redevelopment project and
will broaden into a multi-artist exhi-
bition and public forum here at the
college.”

Atlantic Steel manufactured steel
products at the 120-acre mill site
between 1901 and 1999. The closed
site now is the location of the
largest urban redevelopment in the
United States, a brownfield project
that will result in Atlantic Station.
Dusseault’s photo project at the site
addresses a variety of topics sensi-
tive to Atlantans, including historic
preservation, social gentrification,
the suburbanization of the urban
core, the ecological memory of land,
environmentally friendly living and
the definition of place.

AA  mmuullttii--ttiieerreedd  eexxhhiibbiittiioonn
As part of her work at Georgia Tech,
Dusseault will collaborate with
Professor Chris Jarrett in the College
of Architecture on a photographic

exhibition and essay, Terrain Vague:
Photography, Architecture and the
Post-Industrial Landscape. The multi-
artist exhibition is scheduled to
appear at the Atlanta Contemporary
Art Center next year.

Dusseault and Jarrett also will
organize a related symposium to be
held at the College of Architecture.
During the symposium, some of the
exhibiting artists will present their
work and ideas along with noted
urban theorists.

“I’m fascinated by the range of
issues that this project touches on,
from the specifics of brownfield
reclamation and strategies of clean-
ing up contaminated sites, to broad-
er questions of how places establish
or retain cultural memory,” Dunham-
Jones said. “I love how Ruth’s eye
both for detail and the big horizon
of this transformed landscape con-
vey the vastness of the changes
going on and invite us to speculate
about how we’re building our
world.”

Dusseault said she has pho-
tographed Atlanta’s urban landscape
for about 10 years.

“Nobody had ever photographical-
ly documented this site,” she
explained. “It was too dangerous for
visitors, so it became sort of invisi-
ble to most people. It was a non-
place in the middle of the city.”

Dusseault began taking photos of
the site, authenticating it before it
began to disappear. She earned sev-
eral grants and commissions for her
work and, when they ran out, she
continued to take photos of the site.

“I felt somebody had to do it,”
she said. “I’m interested in how
places form personal identity; that’s
an interest I have in common with
the architects. I think the arts can
help to decode the built environ-
ment through poetic acts.”
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DDuusssseeaauulltt’’ss  iimmaaggeess  ttoouucchh  oonn  aa  rraannggee  ooff  iissssuueess,,  iinncclluuddiinngg  hhooww  ppllaacceess  eessttaabblliisshh  oorr  rreettaaiinn  
ccuullttuurraall  mmeemmoorryy..  AA  ffoorrtthhccoommiinngg  eexxhhiibbiittiioonn  wwiillll  ffeeaattuurree  hheerr  wwoorrkk  aatt  tthhee  ffoorrmmeerr  AAttllaannttiicc
SStteeeell  mmiillll  ssiittee  iinn  AAttllaannttaa..  TThhiiss  iimmaaggee  ffrroomm  oonnee  ooff  hheerr  eeaarrllyy  eexxhhiibbiittss  sshhoowwss  tthhee  ssiittee  bbeeffoorree  iitt
wwaass  ddeemmoolliisshheedd  ttoo  mmaakkee  wwaayy  ffoorr  tthhee  AAttllaannttiicc  SSttaattiioonn  rreeddeevveellooppmmeenntt  pprroojjeecctt..

RRuutthh  DDuusssseeaauulltt

AArrttiisstt--iinn--RReessiiddeennccee  ddooccuummeennttiinngg  cciittyy’’ss  uurrbbaann  rreeddeevveellooppmmeenntt
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IN BRIEF:
MMoonneeyy  iinn  tthhee  bbaannkk

The Georgia State Employees Credit Union has
agreed to guarantee checking and or savings
accounts for all Georgia Tech employees who
enroll in their payroll direct deposit program
and have not had a previously defaulted
account with the credit union. With the campus
moving to 100 percent direct deposit of payroll
effective July 1, this will be a benefit to those
who do not already have an established bank
account. Credit Union representatives will be on
campus on the following days to assist with
opening an account:
Feb. 20, 12:30 – 4:30 p.m., Poole Room in
Wardlaw Center; Feb. 27, 8 a.m. – noon, room
117 of Student Services; March 14, 2 – 6 p.m.,
room 201 of the O’Keefe Building; and March
27, noon – 4 p.m., room 117 of Student
Services.

For more information on the credit union’s
full range of financial services, refer to
www.secuga.org/

TTiirreedd??  IItt  mmiigghhtt  bbee  ffoorr  tthhee  wwrroonngg  rreeaassoonnss
While athletes should expect to be tired after an
intense workout, at other times — such as when
they wake up, after a light or moderate bout of
exercise, or even several days after working out
— fatigue might be a cause for concern.
According to the editors of the Georgia Tech
Sports Medicine & Performance Newsletter,
there is a checklist available for athletes that
might explain their tiredness — for the wrong
reasons. In the February issue, factors such as
overtraining, nutritional deficiencies, chronic
lack of sleep and post-viral fatigue are explored
as possible reasons for such inexplicable
exhaustion. For complete coverage, including a
listing of other articles in the February issue,
refer to www.news-info.gatech.edu/news_releas-
es/tired.html.

MMaatthh  cclluubbss
More than 500 of the world’s leading mathe-
maticians will gather at Georgia Tech March 8-
10 to examine the latest research in their field
and present results of their own work when the
School of Mathematics hosts the 2002 Spring
Southeastern Section Meetings of the American
Mathematical Society (AMS) and the
Mathematical Association of America (MAA). 

“The AMS and the MAA are the two largest
professional mathematics organizations in the
country,” said Professor Richard Duke, the
School’s interim chair. “The AMS primarily is
interested in research and the MAA in college-
level teaching. They hold one large, joint nation-
al meeting each year with other groups, and
each holds several of their own regional meet-
ings around the country annually.”

Tech will be well represented: 15 faculty
from the School of Mathematics, plus another
three from the school’s graduate students are
among the presenters. An additional five talks
will be given by faculty from Tech’s School of
Physics, the School of Mechanical Engineering,
the College of Computing and the School of
Chemical Engineering. Another five faculty
members are co-authors of papers that will be
presented at the gathering.

“The AMS attendees will almost all be univer-
sity faculty members and serious researchers,
and will include some of the country’s leading
experts in certain sub-fields of mathematics,”
Duke said. “The typical MAA attendee will be a
faculty member from a smaller institution, and
they will be talking about educational issues
such as the use of technology in the class-
room.”
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goes well, the company hopes
to have U.S. Food and Drug
Administration approval to mar-
ket the system by the end of
2003. CardioMEMS will also
seek approval to sell the device
in the European market.

The sensor is based on
Allen’s Georgia Tech patent for
a wireless MEMS sensor for
monitoring jet engines.

“If this could be rugged
enough to survive the condi-
tions within a jet engine, it
should also survive inside the
body,” Stern added. “The
human body is a very challeng-
ing environment in which to
operate devices intended for
long-term use.”

Both CardioMEMS co-
founders have experience with
starting up medical device com-
panies. Yadav, an interventional
cardiologist at the Cleveland
Clinic, founded a company

known as Angioguard and sold
it to Johnson & Johnson. Allen
was co-founder of Redeon, a
producer of microneedles for
painless drug delivery.

Stern says having Yadav and
Allen as consultants not only
gives CardioMEMS access to

their knowledge and advice, but
also opens up networks of
physicians and MEMS
researchers to help the compa-
ny develop customers and
future technology.

Beyond sensing blood pres-
sure and flow, the sensor also
has potential applications else-
where in the body. Stern esti-
mates that the market for pas-
sive sensing of all kinds in the
body could be worth more than
a billion dollars. And he says
passive diagnostics are only the
first step; MEMS technology
could also be used for active
management and treatment of
disease.

RRuussss  CChhaannddlleerr  SSttaaddiiuumm,,  tthhee  hhoommee  ooff  GGeeoorrggiiaa  TTeecchh
bbaasseebbaallll  ffoorr  mmoorree  tthhaann  7700  yyeeaarrss,,  hhaass  uunnddeerrggoonnee  aa
ccoommpplleettee  rreeccoonnssttrruuccttiioonn  ffoorr  tthhee  22000022  sseeaassoonn  ——  iinn
lleessss  tthhaann  eeiigghhtt  mmoonntthhss  ——  aatt  aa  ccoosstt  ooff  $$99..77  mmiilllliioonn..

WWiitthh  aa  nneeww  sseeaattiinngg  ccaappaacciittyy  ooff  44,,115577,,  tthhee  ffaacciilliittyy
hhaass  mmoorree  tthhaann  ddoouubblleedd  iinn  ssiizzee  ffrroomm  tthhee  pprreevviioouuss  ssttaaddii--
uumm..  TThhee  nneeww  RRuussss  CChhaannddlleerr  SSttaaddiiuumm  ffeeaattuurreess  aapppprrooxxii--
mmaatteellyy  11,,110000  cchhaaiirrbbaacckk  sseeaattss  bbeehhiinndd  tthhee  hhoommee  ppllaattee
aarreeaa  iinn  aaddddiittiioonn  ttoo  nneeaarrllyy  33,,330000  bblleeaacchheerr  sseeaattss..  TTwwoo
eenncclloosseedd  lluuxxuurryy  ssuuiitteess  aarree  llooccaatteedd  ttoo  oonnee  ssiiddee  ooff  tthhee
pprreessss  bbooxx,,  wwhhiillee  ssiixx  ooppeenn--aaiirr,,  ccoovveerreedd  ssuuiitteess  aarree  oonn
tthhee  ootthheerr  ssiiddee  ooff  tthhee  pprreessss  aarreeaa..

RReettuurrnniinngg  vviissiittoorrss  mmaayy  nnoottiiccee  tthhaatt  iitt’’ss  nnoott  jjuusstt  tthhee
sseeaattiinngg  tthhaatt  hhaass  cchhaannggeedd..  HHoommee  ppllaattee  wwaass  mmoovveedd  oouutt--
wwaarrdd  2200  ffeeeett  aanndd  tthhee  ffiieelldd  wwaass  rroottaatteedd  cclloocckkwwiissee  ttoo
aaccccoommmmooddaattee  nneeww  ddiimmeennssiioonnss,,  ccrreeaattiinngg  mmoorree  rroooomm  iinn
lleefftt  ffiieelldd..

HHoommee  ffiieelldd  aaddvvaannttaaggee  hhaass  bbeeeenn  iimmppoorrttaanntt  ttoo  tthhee
JJaacckkeettss’’  ssuucccceessss..  SSiinnccee  11998855,,  wwhheenn  CChhaannddlleerr  SSttaaddiiuumm’’ss
ggrraannddssttaanndd  wwaass  bbuuiilltt,,  tthhee  YYeellllooww  JJaacckkeettss  hhaavvee  ppoosstteedd
aa  448855--112255  rreeccoorrdd  ((..779955  wwiinnnniinngg  ppeerrcceennttaaggee))  aatt  hhoommee..  

FFoorr  tthhee  JJaacckkeettss’’  sseeaassoonn  sscchheedduullee,,  rreeffeerr  ttoo
wwwwww..rraammbblliinnwwrreecckk..ccoomm//

IIff  yyoouu  bbuuiilldd  iitt......
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MEMS, cont’d from page 1

CCaarrddiiooMMEEMMSS
www.cardiomems.com

FFoorr  mmoorree  iinnffoorrmmaattiioonn......

TThhee  ccoommppaannyy  cchhoossee  ttoo  llooccaattee  iinn
AAttllaannttaa  ffoorr  iittss  pprrooxxiimmiittyy  ttoo  MMEEMMSS
rreesseeaarrcchh  aanndd  ffaabbrriiccaattiioonn  ffaacciilliittiieess  aatt
TTeecchh’’ss  MMiiccrrooeelleeccttrroonniiccss  RReesseeaarrcchh
CCeenntteerr..

http://www.secuga.org/
http://www.news-info.gatech.edu/news_releases/tired.html
http://www.whistle.gatech.edu
http://www.cardiomems.com

