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A seizure in the brain may begin as a sort of
premonition, a constellation of symptoms often
referred to as an aura. Unusual tastes or smells,
tingling sensations, or racing thoughts sometimes
accompany feelings of gathering dread, nausea,
or lightheadedness.

A few seconds to a few hours after such
warning signs, a broad range of unpleasant
and debilitating effects associated with a
seizure may follow, including temporary
deafness, tremors or convulsions, and loss of
consciousness. Alternatively, seizures may arise
with no apparent warning at all. The causes of
epilepsy—a condition characterized by repeated
seizure activity—are varied, and not all are well
understood. More than 20 percent of epilepsy
patients have difficulty controlling seizures with
standard drug treatments.

IIT Associate Professor of Biomedical
Engineering David Mogul is investigating new
means of limiting or alleviating seizures through
manipulation of the brain’s electrical activity.
Much of Mogul’s present research focuses on the
electrophysiology of partial epileptic seizures—
those arising at a single site or within a few
limited foci within the brain.

The primary target of Mogul’s investigations
is a structure of the brain’s medial temporal lobe,
known as the hippocampus. “Part of the reason
the hippocampus may be important in the origin
of seizures is that a lot of crosstalk between
multiple regions of the brain goes through the
hippocampus,” Mogul explains.

Further, normal hippocampal activity often
involves a significant amount of positive feedback,
causing recurrent electrical excitation of nerve
cells. Thus, Mogul points out, “The hippocampus
is an area that lends itself to being on the edge of
stability under normal circumstances. Sometimes
little things can nudge it into instability, resulting
in seizures.”
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Debugging

Associate Professor David
Mogul’s work focuses on
the hippocampus.

The many possible origins of seizure activity
present a challenge to understanding epilepsy.
“One of the problems is that people think of
epilepsy as a disease, and I think of it more as a
family of diseases,” Mogul says. “There could be
some genetic mutation of proteins that underlie

the electrophysiology of brain cells in some cases.

Then again, you could have had head trauma
from a car accident or be in a war that results in
seizures for the rest of your life with no apparent
genetic mutation involved.”

Apart from its importance in seizure activity,
the hippocampus has been the focus of intense
scrutiny among neuroscientists; the region of the

brain is believed to play a crucial role in memory.

A specific form known as declarative memory
allows the brain to remember names, things, and
relationships. Curiously,
the hippocampus does
not appear to be the
storage site for long-term
memories, nor is it necessarily required

for their retrieval. “But for creating new
memories, the hippocampus is essential,” Mogul
points out.

Because of this, damage or deficit in the
hippocampal region can produce tragic
conditions in patients. For example, a patient
with hippocampal damage could retain a keen
musical ability while having amnesia so severe
that fresh memories are wiped clean after only a
matter of seconds.

As Mogul states, “One way of looking at the
hippocampus is as a short-term memory buffer,
if you think of it like a computer. Memories are
stored there for a short period of time until later
when they are stored further up the brain. That’s
one of the reasons why the hippocampus is such
a fascinating area. It’s also an area where a large
number of epilepsies originate.”

the

Brain

During seizures, the activity of neurons in the
hippocampus becomes tightly organized. “What
that suggests is that parts of the brain that are
normally not highly synchronized synch up in
a very extreme way,” Mogul explains. The effect
may be seen in an electroencephalogram, or
EEG—a measurement of brain electrical activity
taken at the surface of the skull. The seemingly
random squiggles observed on an EEG trace of
normal brain activity become patterned in the
case of a seizure.

This characteristic synchronous activity may
offer clues for treating the condition. “What
we're trying to do, partly using mathematics,”
Mogul says, “is to understand the dynamics of
the electrical behavior of a brain as it goes into
this aberrant electrical activity, then see if we can
revert it or change it.”

The research involves a search for algorithms
that may be used to neutralize the tsunami of
electrical activity associated with seizure. Two
approaches might then be applied to patients.
The first—known as deep brain stimulation—
involves implanting a device, sometimes referred
to as a brain pacemaker, to selectively stimulate

areas of the brain.

“It's clear that the ability to
manipulate the brain is coming.”

(It has already been applied with some success
to patients with Parkinson’s as well as treatment-
resistant depression.)

The second technique, now being explored
in Mogul’s lab, is called transcranial magnetic
stimulation and may be applied non-invasively.
Both possibilities may one day help those who
suffer from partial seizures—a boon for medical
science as currently only 8-9 percent of such
seizures may be treated with surgery, often at
considerable risk.

“It’s clear that the ability to manipulate
the brain is coming,” Mogul says. “Parkinson’s
is one pathology where already there are
some very remarkable improvements in some
patients. There’s no reason why epilepsy
may not also be treated in a similar way using
electrical stimulation.”
—Richard Harth
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A Rich History

s an engineering student at IIT,

Frank Crossley could appreciate the

value of an experiment. When he

joined a United States Navy V-12
Program in 1944 that paid for his tuition and led
to a commission as an officer, he became part of
the experiment—the Navy had no black officers
at the time, and the commanding officer of the
IIT unit told him the government was interested
in testing whether white military personnel
would take orders from black officers.

It worked. Crossley was assigned to the
U.S.S. Storm King at the tail end of World War
11, and soon had 36 men reporting to him,
including one officer. For
two days he felt like a
curiosity to his fellow
crew members, but
soon, he remembers,
the enlisted men
regarded him like any
other officer. A fellow
officer even overheard
a sailor telling a friend
that, “All the officers on
this ship are S.0.B.s except
Mr. Crossley.” Crossley’s Frank Crossley
success, along with that of
the other African Americans in the program,
influenced President Harry S. Truman to outlaw
discrimination in the military in 1948.

Crossley’s impact didn’t stop with the
Navy. As a renowned metallurgist at aerospace
firm Lockheed Martin in the 1970s, he
received a patent for inventing a new class
of titanium alloys.

Crossley is one of many African-American
graduates of IIT who have made landmark
contributions in professions ranging from
engineering and architecture to law and
journalism. Along the way, IIT’s African-
American alumni have also been at the forefront
of the struggle for civil rights in America.

First, there are the pioneers. Ida Platt, who
earned her law degree from Chicago College of

Robert Abbott
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Law in 1894, is believed to be the first African
American woman to pass the bar in Illinois.
(Chicago College of Law and Kent College of Law
merged in 1900, and became IIT Chicago-Kent
College of Law in 1969).

Charles Pierce, a 1901 graduate of Armour
Institute of Technology, was the nation’s
first African-American graduate in chemical
engineering. Pierce later taught at DuSable High
School in Chicago while Crossley was a student
there. (Armour merged with Lewis Institute in
1940 to create 1IT))

Then there’s Gloria Ray Karlmark, who had
already done her pioneering when she arrived
on campus. The 1965 graduate came to IIT
from Little Rock, Ark., where she was one of the
famed “Little Rock Nine”—the nine students
who attended previously segregated Little Rock
Central High School under the U.S. Army’s
protection in 1957.

The university’s highest-profile African-
American alumnus may be Robert Abbott
(LAW 1900), who founded the newspaper
The Chicago Defender. Through the Defender,
Abbott campaigned against racial injustice; his
suggestion that southern blacks move north to
escape discrimination helped draw more than
50,000 southern African Americans to Chicago
between 1915 and 1920.

11T has consistently graduated African
Americans who are leaders in their fields. Other
notable alumni include Henry McGee (PA 49),
who became Chicago’s first black postmaster in
1966; Stephen Burks (ID ’92), who the New York
Times Style Magazine hailed in 2005 as “the first
African American to make an impression on the
rarefied world of international industrial design”;
Perri Irmer (ARCH ’81), who runs U.S. Cellular
Field as chief executive officer of the Illinois
Sports Facilities Authority; and Dorothy Brown
(LAW °96), current clerk of the Circuit Court
of Cook County, who became the first African
American to hold that position when she was
elected in 2000.

Charles Pierce

In the 1940s and
’50s, there were fewer
black students, but
those who attended say
the culture at IIT was
supportive because they and
their work were regarded on par ~ Stephen Burks
with fellow students, regardless
of race.

“I don’t know how long I was around 11T until
anyone in the administration knew I was black,”
says David Sharpe (ARCH ’60, M.S. ’62), who
came to IIT as a student in 1956 to study under
Ludwig Mies van der Rohe and
joined IIT’s architecture
faculty full-time in 1982
after a 20-year career at
Chicago architecture
firm Skidmore,

Owings, and Merrill

(SOM). While at SOM
Sharpe also taught
part-time at IIT. “[Race]

just wasn't something that
was important to Mies, so it
didn’t come up,” he says. Perri Irmer

Over time, the university
attracted more black students, who supported
and challenged one another.

“We had a drive to succeed that came from an
understanding that our success or failure would
impact the perception of the African-American
students who would follow us,” says Jeff Carroll
(ME ’94), who works in business development
at Siemens Business Technologies in Chicago.

“If a classmate was feeling like they couldn’t

cut it, we would reach out to them, encourage
them, help them with their understanding of the
curriculum—whatever it took for all of us

to graduate.”

Two important programs that drew minority
students to IIT and into the engineering and
science professions were initiated in the 1970s
and 1980s. IIT’s Early Identification Program,
headed by Nathaniel Thomas, worked to increase
the number of African-American students at
IIT to nearly 12 percent of the undergraduate
student population and Hispanic students to
nearly 10 percent. The Early ID program lost
federal funding in the late '80s.

The Chicago Area Health and Medical Careers
Program (CAHMCP, pronounced “Champs”),

a State of Illinois-sponsored consortium of
Chicago-area medical and dental schools, IIT,
and several health-focused community groups,
was started in 1979. The program works as a
pipeline to identify and recruit underrepresented
minorities—as early as in the seventh grade—
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into medical professions. Led by Reggie Jones
and John Bradley, CAHMCP is housed on IIT
Main Campus and continues to serve as a novel
approach to minority recruitment.

“Both the Early Identification program and
CAHMCP have single-handedly been responsible
for IIT’s efforts to help create trailblazers in the
underrepresented minority population,” says
Kevin Smith (CS ’89), executive director of the
Office of Multicultural Student Services (OMSS).

Some of IIT’s African-American alumni, like
Crossley, see themselves as barrier breakers and
standard bearers for fellow African Americans.
Others have viewed race as playing a less
predominant part, as Sharpe notes, “I've never
had a desire to be anybody’s role model. I'm
just interested in doing good work.” In all cases,
they’re part of a legacy of success at a university
that has long sought to foster limitless discovery
and achievement in all of its students.

Diversity on Campus Today

he community of African-American

students at 11T is small but close-knit.

The university wants to increase its

numbers and is looking to do so by both
recruiting more minority students and retaining
those already studying here through programs
that allow them to acclimate and succeed.

Local recruitment efforts include partnerships
with Chicago Public Schools (CPS), where 52
percent of students are African American. Each
semester IIT partners with 8-12 CPS high
schools to provide students campus tours that
showcase the unique IIT educational experience
through lectures and Interprofessional Projects
demonstrations. The university also co-hosts

college fairs that introduce CPS students and
their families to the college admission process.
Through the Advanced Mathematics Program,
IIT offers Jones College Prep students advanced
calculus courses at the university, providing
tuition waivers and covering the cost of books.
And launched in academic year 2007-08, the
Collens Scholarship Program awards full-tuition
scholarships to talented CPS graduates whose
annual family income is less
than $40,000.

The Department of
Mathematics and Science
Education (MSED)
continues its collaboration
with CPS through programs
that foster engagement in
math and science at the
middle school and high
school level. The Way2Go
summer program introduces science concepts to

Herek Clack

students entering the eighth grade. In its second
year, the CPS High School Transformation
project, funded by the Bill and Melinda Gates
Foundation, pairs MSED with The Field Museum
and Glencoe Publishing to provide teachers
professional development in science. Through
their teachers’ enhanced science knowledge and
teaching ability, students obtain an improved
understanding and achievement in the subject,
and increased awareness of science as a career.
For students outside Chicago, IIT’s Office of
Undergraduate Admission has piloted and plans
to expand a Fly-In Program that underwrites the
cost of travel, enabling newly admitted students
with financial need to visit campus before the
beginning of their freshman year. This and other
minority recruitment initiatives are being studied

Crowns at IT
February 22-24, 2008

The celebrated musical play Crowns will

be staged at IIT February 22-24, 2008 in
Hermann Hall Auditorium. Written by Regina
Taylor, Crowns, a soul-stirring celebration of
African-American women and their church
hats, has appeared at Chicago's Goodman
Theater. The Open Door Theater Company
(Oak Park, Ill.) production of Crowns was
nominated for six Black Theater Alliance
awards. The IIT shows are co-produced

by Open Door and the university.

For more information about Crowns

visit www.opendoorrep.org/mainstage.

and developed by the offices of undergraduate
admission and financial aid, and also by a
designated subcommittee of the Retention and
Student Life Task Force. IIT has also created a
new Committee on Diversity, which will take a
lead role in improving diversity university-wide.

Retention is as important as recruitment,
and the Office of Undergraduate Admission in
conjunction with the Office of Undergraduate

Academic Affairs is launching a new
campaign to help retain minority
students. Through a rigorous advising
platform, students’ academic success
and career goals will be monitored,
with additional counseling, mentorship,
and support services offered for
students needing them. On-campus
living is also important to these
retention efforts, according to Herek
Clack, a member of IIT’s minority
student retention committee and an African-
American member of the engineering faculty.

“Our African-American students now are
more flexible and better able to maneuver in
an environment where there are few students
of color than those of my generation. They're
reporting that even where they may be the
only black student in class, they're reaching out
and forming friendships, forming study groups,”
says Clack. “If you live on campus, you're far
more likely to form those social bonds and join
those groups.”

Student organizations such as the Black
Student Union and IIT’s National Society of Black
Engineers chapter plan social and professional
events, and their leaders agree that it is
important to build the number of black students
who live on campus. Christian Hubbard, a senior
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Black History Month Events at IIT

Crowns
Friday, February 22—Sunday, February 24

The 2008 theme of IIT's Black History
Month events is Our Foundation:
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Christian Hubbard

architecture major and president of the BSU, says
his organization struggles to draw commuter
students at its evening events and acknowledges
that living on campus helps him feel more
connected to IIT.

“T've spent so much time in S. R. Crown
Hall—once I put in four all-nighters in a row—
and people there with me, the better students in
class, have become my friends,” says Hubbard.
“I see what they’re making and hear what they’re
reading, and that helps make me better.”

Adjusting to college life can be challenging,
though, for black students. In addition to the
usual adjustments associated with starting
college, there can be a significant culture shock.

“Black new students come in with a slight
disadvantage because there are not many groups
of people on campus they can quickly and easily
relate with. They meet faculty and students
who are very different from where they came
from,” says Tkechi Emelogu, a senior electrical
engineering major and president of IIT’s
NSBE chapter.

Groups like the NSBE and BSU help build
that community, in conjunction with the Office
of Multicultural Student Services (OMSS),
which also provides academic support and
other resources. This includes the new High
Performance Institute (HiPI), designed to
connect underrepresented minorities with
academic and co-curricular programs such as
academic assistance, cultural enrichment, and
social engagements.

“Black students have needs that are different
than those of other students—for instance,
commuters or students in fraternities. We
can’t make the mistake of generalizing and not
addressing their needs,” says Kevin Smith. “As
we look at how we recruit black students, we
need to make sure we have the resources in place
to support them.”

Celebrating Founders, Trailblazers,

Main Campus, Hermann Hall Auditorium,

and Today's Trendsetters.

Kickoff Celebration

Friday, February 1, 2008

12:15 p.m.

Main Campus, MTCC Ballroom

Keynote speaker: Perri L. Irmer (ARCH '81),
chief executive officer of the Illinois Sports

Facilities Authority

Special performances by the Northwest

Indiana Dance Alliance

Soul food reception and special recognition

of black student leaders

Soul Food Friday and Umoja Marketplace

Friday, February 15, 2008
11 a.m.-2 p.m.

3241 S. Federal Street

Special scholarship performance on
Friday, February 22 for the Charles Pierce
Scholarship Program and Open Door
Repertory Company

Invited Guest Alumni Speakers for
Black Student Organizations throughout
February 2008

African Student Organization: Justin
Akujieze (PHYS Ph.D. '91) interim dean,
School of Graduate and Professional
Studies, Chicago State University

Black Student Union: Cheryl Hudson-
Jackson (MGT '83) and Eric Fullilove
(EE'94)

Main Campus, MTCC Welcome Center

and Ballroom

Special teaser performance of Crowns,

a musical play by Regina Taylor

National Society of Black Engineers:
Lerry J. Knox (MET '95), senior vice
president, Loop Capital Markets

For more information, contact Kevin Smith
(CS '89), executive director of the Office
of Multicultural Student Services,

at omss@iit.edu or 312.567.5250.

Connection to Chicago’s African-American Community

y the time Armour Institute of

Technology and Lewis Institute merged

in 1940 to create Illinois Institute

of Technology, the surrounding
Bronzeville neighborhood, once booming in the
1920s following the Great Migration, had fallen
hard. Many of its once opulent buildings were
in disrepair, victims of the Great Depression.
During this time, IIT participated with the
City of Chicago in an urban renewal effort that
required the razing of many of Bronzeville’s
legendary structures where Main Campus now
sits. Later in the 1950s and '60s, the Chicago
Housing Authority built public housing projects
like Stateway Gardens and the Robert Taylor
Homes at the edge of campus.

While the relationship between university
administrators and community leaders soured in
the mid-1900s, taking on an adversarial tone that
persisted for decades, IIT officials later changed
their approach. In 1989, the university hired a
neighborhood advocate, Leroy Kennedy, to direct
the university’s community relations efforts.
Following the recommendations of the National
Commission for IIT, created in 1992, the
university decided to work with neighborhood
leaders to improve the area and to reinvest
in Bronzeville.

“IIT has grown even though the neighborhood
has experienced mounting problems,” says
Kennedy, IIT’s vice president of community
affairs and outreach. “We have an obligation to
help come up with some of the solutions.”

Community leaders say they can feel the
difference that’s occurred because of the
university’s new commitment.

“The university has begun to look at the
neighborhood as an asset, as something of value,
and the students now see the place where they
live as a destination—something that adds
value to their experience,” says Leonard McGee,
president of the Gap Community Organization,
a neighborhood within Bronzeville. McGee cites
the new IIT Collens Scholarship Program as a
sign of commitment to the neighborhood, as
well as a technology-training program for area
teachers. “The university and the community
have a symbiotic relationship—arm in arm, we
can achieve a level of success that’s beyond our
reach separately.”

Leroy Kennedy and Leonard McGee

18 iit magazine



“The university has stepped up as a partner,”

says Harold Lucas, president of the Black
Metropolis Convention and Tourism Council.
In March 2007, IIT provided financial support
toward a bid to designate parts of Bronzeville as
a National Heritage Area, the latest in a series
of university-supported projects to benefit the
neighborhood. Other initiatives range from
providing Web hosting for local community
groups to supporting the restoration of some

of the remaining historic buildings from
Bronzeville’s golden age. The housing projects
south of Main Campus are gone, replaced by
mixed-income housing and retail businesses
such as Starbucks that both employ and cater to
neighborhood residents.

Third Ward Alderman Pat Dowell, whose
territory includes Bronzeville, says IIT has fueled
the neighborhood’s rebirth. She points not only
to the university’s more visible contributions,
like the financial support for the heritage
district, but also to the way that university staff
have become active in neighborhood groups;
IIT students and faculty serve as tutors for area
schoolchildren. Says Dowell: “IIT recognizes its
role in the community and reaches beyond its
walls to serve.” M
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Alumnus
James Peters
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