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= “WE ARE
PRODUCING A
GENERATION OF
STUDENTS WHO
ARE SERVICE-
ORIENTED, WHO

NTTO GIVE

BACK TO SOCIETY,"
SAYS ENG DEAN
KEN LUTCHEN.
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First, Ken Lutchen gave engineering students

HAT WORKS IN
alab doesn’t always
work in the field.
That’s lesson
number one Amy
Canham brought
back from Zambia
when she went
to the African
nation two years
ago to figure out
the best way to
build a portable
pulse oximeter, an
instrument that
measures oxygen
in a person’s blood

them to have more meaningful lives.

and can help doc-
tors distinguish
patients with ma-
laria from those
with pneumonia.
It’s alesson, Can-
ham says, that
should be required
learning for anyone
who hopes to de-
sign instruments
that will be used

in places where
spare parts are
truly spare—places
like Zambia or
Nicaragua, where
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BY ART JAHNKE

i
5 a more meaningful education. Now he wants

she traveled last
spring with a group
of engineering
students and
professors.

“One thing we
learned was that it’s
impossible to find
double A batteries
in Zambia,” says
Canham. “On the
other hand, cell
phone batteries
are available every-
where, so if you're
going to design a
medical device
in aresource-
limited place like
Zambia, you want
it to run on cell
phone batteries.”

It’s also alesson
of increasing
importance at
the College of
Engineering,
where Dean
Kenneth Lutchen
has put forth an
extraordinary
proposition as
akind of moral
lodestar for the

college. Lutchen
wants to create
what he calls soci-
etal engineers,
people who, in

his words, “use
the grounded and
creative skills of
an engineer to im-
prove the quality of
life for one person
or for an entire
population.”

One such per-
son is Canham
(ENG’11), who
worked in Zambia
with Muhammad
Zaman, a College
of Engineering
assistant professor
of biomedical
engineering, and
with BU’s Center
for Global Health
& Development.
Canham, whose
Zambia research
included appraisals
of software to speed
the transmission of
medical test results
to and from rural
clinics, paid for the
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African journey with money
from a Kenneth R. Lutchen
Distinguished Fellowship,
one of 10 fellowships funded
by annual donations of
$100,000 from an anony-
mous alumnus.

Lutchen points to the
fellowship, Canham’s
project, and Zaman’s
partnership with the
Center for Global Health
& Development as efforts
that fit the portfolio of the
societal engineer, an idea
that came to him when
he was appointed dean
in 2006.

“Tlooked around and
tried to conceptualize the
goals of an undergraduate
education in engineering,”
he recalls. “What were we
trying to achieve? How did
an engineering education
map into the greater context
of society? I recognized
that undergraduate edu-
cation must prepare people
for success, where success
was an ambition to impact
society. It dawned on me
that we have the potential
to transform the goals and
experience of engineering
education at the under-
graduate level.”

Lutchen discussed his
notion with his leadership
advisory board, with faculty,
and with others, all people
he describes as leaders of
society, whose success was
built on an undergraduate
education in engineering.

“What I heard from
my West Coast advisory
board and others time and
time again was that it was
aunique concept and a
powerful one,” Lutchen says.
“It became clear that this
was not just a Lutchen thing,
not just an idea that I liked,
and that it went beyond the
general inclination that we
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IN MAY 2011, 11 COLLEGE OF ENGINEERING
STUDENTS AND 3 PROFESSORS TRAVELED
TO NICARAGUA TO DETERMINE HOW WELL
THE TECHNOLOGY THEY WERE DESIGNING
WOULD WORK IN A TYPICAL HEALTH CLINIC
IN THE COUNTRY.
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could be educating engi-
neers more broadly.

“Another point that
came up was a growing
recognition by the faculty
and the advisory board
that we are producing a
generation of students who
are more service-oriented,
who want to give back to
society,” he says. “They
want a purpose in life. It’s
not just about financial
success, although that is also
important—it’s a powerful
enabler. They want to know
how their undergraduate
experience will prepare
them to have an impact
on society.”

Today the College of En-
gineering, whose research
funding has grown from
$8.2 million in 1994 to
nearly $80 million last
year, has many projects
and programs that fit the
societal engineer mission.
The new Technology Inno-
vation Scholars program
(TIS) sends engineering
students out to elementary
schools, middle schools,
and high schools to demon-
strate some of the ways
engineering impacts society.
The program, which pays a
stipend and travel expenses
to students, recently dis-
patched four BU students
to Masconomet Regional
High School, in Topsfield,
Mass., where a game show
and robot demonstration
persuaded a good number
of the 200 high school
students in attendance
that engineering is not
just for nerds. Technology
Innovation Scholars have
also mentored students at
the John D. O’Bryant School
of Mathematics & Science,
in Roxbury, Mass.

Lutchen is now designing
a course that would take the
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searCh tor TB s : ¥ KYLE JONES HOPES TO
° 1 HELP SOLVE A MYSTERY
On/Off Switch ; oF 751 WHY SOME OF
JI THE BACTERIA BECOME

ACTIVATED WHILE
OTHERS DO NOT.

ealth experts know that about one-third of the world's population is infected with
Mycobacterium tuberculosis, and that one out of ten infected people will develop an active
case of TB. What they don’t know is why the bacterium is activated in some cases and re-
mains latent in others. Biomedical engineering major Kyle Jones (ENG'13) is trying to find
out. Jones is working with other undergraduates on a project for the International Geneti-
cally Engineered Machine (iGEM) competition, an annual undergraduate synthetic biology
competition in which teams build biological systems and operate them in living cells. Jones,
whose research is funded by a Kenneth R. Lutchen Distinguished Fellowship, and the team
are using synthetic biology techniques of recombinant DNA to isolate certain M. tuberculo-
sis genes. They will pair the genes and promoters, which act as switches, with a fluorescent
protein that will indicate when the gene is on or off. These M. tuberculosis genes and fluo-
rescent protein genes will be put on a single circular strand of DNA and inserted into E. coli
bacteria to allow for their expression. Jones hopes to put several M. tuberculosis genes on
one DNA construct, so that their interactions can be studied. Ultimately, he says, software

tools combined with his wet lab work should allow him to switch the genes on and off.

VERNON DOUCETTE

TIS concept to a higherlevel  atthe College of Arts has helped design a better
(and reverse it) by bring- & Sciences. water system for a village in
ing in working engineers Lutchen, who reor- rural Peru. He also cites the
to talk with undergrads ganized the College of Sustainable Neighborhood
about what engineers Engineering in 2008, Lab project, an interdisci-
do. And he encourages sees the spirit of societal plinary enterprise that
students to take advantage engineering in student- includes ENG, CAS, and

of courses on technology inspired efforts like the SMG and hopes to bring
entrepreneurship taught nonprofit Engineers more efficient energy solu-
at the School of Manage- Without Borders, whose tions to Boston’s Back Bay
ment and courses in tech- BU student chapter was neighborhood. Lutchen
nology and public policy founded four years ago and would like to see more of

Fall 2011 BOSTONIA 37



that, and he is encouraging
amore interdisciplinary
approach to students’ senior
design projects. He’s also
guiding the construction

of a new facility on the first
floor of 44 Cummington

St. that would serve as a
tinker workshop, where
students can create their
own projects. The college is
contemplating the idea of
an annual prize for the best
project to come out of this
workshop, and when that
comes to fruition, it’s a good
bet that it will have a societal
engineer bent to it.

He also sees it in the
research projects of several
professors. Irving Bigio,

a professor of biomedical
engineering and of electrical
and computer engineering,
is working on a screening
tool for cervical and oral
cancer that can be used

in resource-limited set-
tings. Selim Unliy, a pro-
fessor of electrical and
computer engineering and
of biomedical engineering,
is developing a point-of-
care diagnostic device for
the dengue fever virus.
Catherine Klapperich,

an associate professor of
biomedical engineering and
of mechanical engineering,
is developing a microfluidic
“lab on a chip” that can iden-
tify pathogens quickly and
can function in resource-
deprived areas.

In May 2011, these 3 pro-
fessors traveled to Nicara-
gua with 11 students whose
senior design projects
were related to their re-
search. The students were
tasked with imagining how
well the technology they
were designing would work
in a typical Nicaraguan
clinic. Could the stafflearn
to use it properly? If it
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A Patch That |
Grows with |
the Patient
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T ANDREW SCHIFF IS WORKING
ON A PATCH FOR CONGENITAL
HEART DEFECTS THAT IS MADE
FROM A NEWBORN'S OWN CELLS.

epairing the congenital heart defects that afflict about one percent of new-
borns usually requires multiple surgeries. That's because the synthetic materials
used fail as a result of calcification, infection, or clots, and do not grow with the child.
Andrew Schiff (ENG'12), a biomedical engineering major, would like to make a better
vascular patch, a three-centimeter-square tissue sheet that can be sutured onto the
heart to repair the defect, using a child’s multipotent stem cells and umbilical cord
cells. A living patch made from the child's own cells would minimize the risk of infec-
tion and would grow with the child's body. It would also eliminate the need to extract
healthy blood vessels from the child to fix the defect.

“The challenge,” says Schiff, a Lutchen Fellow, "is to design a patch that will

mimicthe structure, composition, and function of healthy blood vessels. It's reward-
ing research, and the most rewarding aspect isknowing we may one day reduce the
number of necessary surgeries for children born with congenital heart defects to
one, improving the quality of life for so many children.”

broke, could someone on
site do the repair?

“What we saw in
Nicaragua was that that
wasn’t the case,” says
Alessandra Forcucci
(ENG’11), who graduated
in May with a degree in
biomedical engineering.
“We’d go to clinics and
there would be a graveyard
of equipment out back. We
came home knowing that

when you build this kind of
equipment, you have to have
a systems approach. You
have to know the capabilities
of the people who will use it,
and you have to have a way
to fixitifit breaks.”

In Nicaragua the group
visited several rural clinics,
as well as a health clinic at
La Chureca, a shantytown
of more than 1,000 people,
most of them children,

who live in the city dump

of Managua. Klapperich,

who helped organize

the Nicaragua trip, says

the Nicaraguan medical

technicians had alot to

say about what kind of

equipment would be most

helpful and what kind would

soon end up in that dump.
“Those people really

clued us in on the kind of

thing we should be innovat-



ing,” says Klapperich. “They
are the real innovators, be-
cause they have to be.”

Klapperich says that as
her dean designs a curric-
ulum for societal engineers,
she has seen a student-
driven push toward the same
goals, particularly as they
concern global health.

“Especially in the last two
or three years,” she says, “I
hear students saying things
like, ‘T’d like to go global with
this, I’d like to travel, I'd like
to make things better for
the world.”

Two of the projects tested
in theory in Nicaragua are
based at the University’s Lab
for Engineering Education
& Development (LEED),
which was founded last
year by Zaman with funding
from his 2010 Innovative
Engineering Education
Faculty Fellowship. Also
a faculty member at the
Center for Global Health &
Development, Zaman has
plenty of life-improving
projects on his plate. He
has teamed up with the
United Nations Economic
Commission for Africa
to bring state-of-the-art
biomedical engineering
education to African
nations. And with help from
the Republic of Korea, he
is heading Engineering
Expertise to Improve
Health Outcomes in Africa,
an ambitious initiative
that hopes to develop a
medical device engineering
design competition, start
biomedical engineering
departments at interested
universities there, create
a summer institute on
biomedical engineering
innovation for top-notch
students taught by leading
experts in the field, and offer
ongoing short courses on
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medical device Watch videos and technologies.”
innovation and of ENG stu- Lutchen says he
sustainability. dents talking can imagine a day
Zaman and his abO.Ut their when the College
projects at bu . S

partners recently .edu/bostonia.  Of Engineeringis
began pilot pro- widely known for
grams in Zambia, efforts to produce societal
Kenya, and South Africa. engineers.

“The idea is to create “I would like to think

capacity for innovators,”
says Zaman. “For people
who are not just fixing
equipment or addressing
small-scale challenges,

but who will come up with
the next generation of drugs

Minute Sensors

Hint at Oil Deposits

that as time evolves, the
rest of the nation will see
the concept as a more
focused way to articulate
the potential of engineering
education and what its
mission could be,” he says.

“Engineering must be
about more than creating
or refining technology. It’s
a profession. It’s a way to
make a living, but it’s not
about money. It must be a
vocation and an avocation.
Societal engineers are per-
fectly positioned to make
the kind of impact on our
society that no other pro-
fessionals can, and they have
a passion to do so. They see
their product not as an end
in itself, but as a means to
anend.”m

KALMAN ZABARSKY

T SAMIR AHMED IS USING
GRAPHENE, A ONE-ATOM-THICK
CARBON MATERIAL, TOBUILD A
SENSOR FOR FINDING OIL.

JA__llectrical engineering major Samir Ahmed (ENG'13), a Lutchen Fellow, is developing a

durable nanoscale pressure-sensing device that will lead to less disruptive oil extraction and
open doors for large-scale capture and underground storage of carbon dioxide emissions.
Ahmed's sensors are 100 times smaller than a grain of sand and consist of a silicon wafer and
small cylindrical chambers covered with membranes made of graphene, acarbon material that
is only one atom thick and 1,000 times as strong as steel. Working in the BU Photonics Center,
Ahmed is using light-based tools to create the tiny sensors, which will measure the pressure in
underground rock structures, yielding information about the likelihood of oil deposits below.
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