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JIM  SCHNABEL (“Engineering in
Surprising Places,” p. 12) has been a
freelance writer since the 1990s. He
covers engineering and technology, as
well as biomedical science, and his work
has appeared in a variety of publications, including
Nature and New Scientist. He lives near the beach
in sunny Florida, and is currently writing a book on
probability.

Dear Whiting School Community,

On March 17, our colleagues at the Applied Physics Laboratory achieved an astonishing
feat when the Messenger spacecraft inserted itself into an elliptical orbit around Mercury.

For the next year, the spacecraft will orbit Mercury roughly 700 times to map
its surface, observe its magnetic fields, and examine its composition. The first data,
pictures of craters that might host water—even ice—began streaming into APL'’s Laurel,
MD, lab shortly after 5 a.m. on March 29.

It took seven years for the satellite to reach Mercury. The trip was in no way a
straight line. Our colleagues, working with scientists across the country, plotted a course
through the inner solar system, looping Earth once, Venus twice, and Mercury three
times, to avoid the gravitational pull of the sun. At the conclusion of its mission, the
spacecraft will exhaust its fuel, crashing into the planet’s surface.

Still, what's most impressive to me is not this singular feat of engineering.

MAT EDELSON (“Incubate This,” p. 22) is an award-
winning science journalist and former director of the
Johns Hopkins Health Newsfeed, a consumer health
radio program syndicated nationally by CBS Radio.
He's the co-author of two Amazon.com top-selling
books including The Cancer-Fighting Kitchen (Ten Speed

It's the possibility of what a systems approach to problem solving can accomplish

when taking on the most daunting, most challenging, seemingly impossible tasks.

The Messenger mission is an example of systems engineering at its best. It is an example
of systems engineering contributing to the betterment of human knowledge.

That is why it is with great excitement that | share with you news of a new
collaborative Johns Hopkins Systems Institute, based in the Whiting School. In short, this
virtual center will connect experts in engineering, medicine, public health, education, and
social and physical sciences so that they may tackle the nation’s pressing problems. As
with the Messenger mission, our researchers will chart a flight path for solving some of
our seemingly most di  cult societal challenges.

Mo Dehghani, of APL, will serve as founding director, and Tak Igusa,
of the Whiting School’s Department of Civil Engineering, will serve as
associate director. These visionaries will harness the best of our basic and
applied expertise across the institution, and promote a cross-pollination of
ideas. Indeed, we have been operating in this mode, and we have had
successes: Robotic-assisted surgery that allows us to tackle procedures
never deemed possible comes immediately to mind.

But what comes next? Can we preserve our dwindling fresh water resources? Can we
chart a course so that each person receives adequate and appropriate health care? Can
we find an energy source that fuels our economies but does not deplete our natural
resources? Can we educate our youth so that they, too, can push civilization to greater
heights? | think we can.

Our Systems Institute, with the Global Water Program, the Individualized
Health Initiative, the Environment, Energy, Sustainability and Health Institute, and other
yet-to-be-formed academic ventures, will tackle these, and other, challenges. I'm excited
to invite you along as we explore our newest frontiers.

Best,

/\’\V’__,__

Nicholas P. Jones
Benjamin T. Rome Dean, Whiting School of Engineering

2 JOHNS HOPKINS ENGINEERING SPRING 2011

Press/Random House), and winner of
the 2010 People’s Choice and Best
Health and Special Diet awards from the
International Association of Culinary
Professionals.
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Breaking New Ground

ean Nicholas P. Jones
surprised and thrilled the
university community

on January 3, when he announced
a $30 million gift from alumnus
John C. Malone that promises
to usher in a new era of scientific
investigation on the Homewood
campus. “John has always been a
visionary,” says Jones. “This allows
us to move forward in new and
exciting ways.”

Malone, MS '64, PhD '67, is
a major player in the global media
landscape. A resident of Colorado,
he chairs Liberty Media Corp., a
holding company engaged in elec-
tronic retailing, media, communi-
cations, and entertainment. He
also is chairman of Liberty Global
Inc., a holding company that
provides broadband distribu-
tion and video programming
to subscribers in Europe,
Latin America, and Australia.
His philanthropy enables the
School of Engineering to proceed
with construction of Malone Hall,
a 56,000-square-foot research
building that will house the
Department of Computer Science

and two major interdisciplinary
efforts: a systems institute and an
individualized health initiative.
Construction is expected to begin
in early 2012. The new facility will
be located between Hackerman
and Mason halls, on the Decker
Quadrangle.

“Scientists from across Johns
Hopkins will join together in
Malone Hall, building on the
foundation laid by the Whiting
School’s engineers, mathematicians,
and computational scientists,”
says university President Ronald J.
Daniels. “Together they will attack
important problems from a variety
of perspectives.”

Specifically, the Malone invest-
ment will establish:

A Systems Institute: Researchers
from across the university will
tackle problems in medicine,
health care delivery, network
enabled systems, information secu-
rity, national infrastructure, and
education. The effort will draw on
the existing strength of Hopkins’
Applied Physics Laboratory, one
of the nation’s leading centers of
systems engineering.

JOHNS HOPKINS ENGINEERING

A Homewood base for JHU’s
Individualized Health Initiative:
This effort includes engineers, life
scientists, and medical researchers.
Building on our understanding of
genetic and epigenetic differences,
they will focus on bringing infor-
mation science more comprehen-
sively into the practice of medicine,
with an initial emphasis on cancer.
The ultimate goal is to ensure that
everyone receives adequate and
appropriate health care.

The Malone gift also enabled
the establishment of the John C.
Malone Professorship to honor a
faculty member who is a leader in
transdisciplinary research. Russell
H. Taylor, BES '70, professor in
the Department of Computer
Science and founding director of
the school’s NSF Engineering
Research Center for Computer-
Integrated Surgical Systems and
Technology, is the first recipient.
Taylor’s work in computer-inte-
grated interventional medicine
exemplifies this transdisciplinary
research approach.

— Mary Beth Regan
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Alumni
Making
News
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Diagnosing Malaria: There's an App for That

t least there could be soon,
thanks to Peter Lillehoj 06
and a team of researchers at a
UCLA laboratory. The team is
at work on a cell phone-based
biosensor that would—in about
15 minutes—make the diagnostic
call on a disease that can kill if

not treated within 24 hours of

the onset of symptoms.

The promising research
recently earned a $100,000 grant
from the Bill and Melinda Gates
Foundation, but Lillehoj says there
hasn't been much time to celebrate.
“We just started with the project
a few months ago, so we haventt
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had enough time to develop the
research and come up with a
working prototype,” he says.

All his team has to do, after
all, is fit the equivalent of a medi-
cal laboratory onto a platform the
size of your basic SIM chip, the

g tiny memory bank of a cell phone.

Currently, blood drawn from a
patient is sent off to a laboratory
for diagnosis, a time-consuming
process in developing nations
where that lab might be a town or
more away. “Whatever the sample,
probably blood in this case, it is
dispensed on the sensor, which
plugs into the phone,” explains
Lillehoj, now a postdoctoral
researcher at UCLA. “The phone
then uses an app to perform the
detection and make the diagnosis.”
Why a cell phone? In the next
10 to 15 years, about 80 percent
of people in the world will own
one, Lillehoj says, even in develop-
ing countries where malaria has
had the most devastating impact.
And the tiny chip would be less
cumbersome and quicker than
other malaria fighters in the works,
including another from researchers
at UCLA, a microscope attach-
ment that allows a cell phone to
transmit images of blood to a hos-
pital for analysis. For now, though,
a technician would be required to
manipulate Lillehoj’s device as
well. “We're still working on mak-
ing the testing process more user-
friendly, which would allow for
untrained and illiterate users to
perform the procedure,” he says.
The vote of confidence from
the Gates Foundation, says
Lillehoj, is more proof that the
research track he first embarked
upon in a Hopkins mechanical

engineering lab course on micro-
fluidics and biodetection is the
correct one. “Improving health
care in developing countries is
something that I've always been
interested in,” he says. The
Hopkins training gave him a way
of channeling that interest. “It
made me see the applications for
this type of research—there are so
many.”

“I'm really hoping that once
we produce a working prototype
we can apply for more funding
and commercialize the device
because this has great potential to
improve the diagnosis of not just
malaria but many other deadly
diseases, including HIV, tubercu-
losis, and even cancer,” he says,
noting that it can take five to 10
years and millions of dollars to
move from invention to commer-
cialization.

He explains that the sensor
will be modifiable, set to search for
different disease biomarkers, and
able to offer quantitative informa-
tion key to diagnosing the severity
of an infection.

Lillehoj predicts that the first
prototype biosensor might be
available for testing by year’s end.
Success with laboratory antigens
and then more complex blood
serums would lead to testing on
actual human blood and, finally,
trials in malaria hot spots, which
would be fine with Lillehoj.

“I love to travel,” he says of
previous journeys to nations like
Mozambique, Mexico, Jamaica,
and India, where malaria is a
major public health threat, “so
field testing is something that |
would love to do.”

— Steve St. Angelo



How Do You Mend a Broken Heart?

hen the Engineering in

Oncology Center opened
at Hopkins in 2009, Sharon
Gerecht found herself at the
crossroads of several di erent
disciplines.  at position
ultimately put her in the driver’s
seat for a remarkable ride. In
February, she received an NSF
CAREER Award, marking
recognition of her work at the
juncture of medicine and
engineering.

The grant for $450,000 will
help fund her research on the
formation of microvasculature
from stem cells, which can also
be used in creating vascularized
tissue to repair damaged tissue.

“For example, the growth of
new blood vessels into tissue
without vasculature happens in
cancer when the tumor grows,”

Sharon Gerecht
Is teasing out
the behavior of
stem cells in
work aimed at
repairing
damaged heart

tissue.

HEART PATCHES: Sharon Gerecht coaxes stem cells to form tiny networks of
cardiac blood vessels.

explains Gerecht, an assistant
professor of chemical and bio-
molecular engineering. In seek-
ing to understand how blood
vessels grow in cancer, Gerecht
has a twofold goal: first, that by
understanding its principles,
researchers might slow or halt
the disease growth; and second,
that researchers can adapt those
principles to regenerate damaged
tissue.

To discover how these
structures for vasculature work,
Gerecht’s team is collaborating
with a variety of specialists at
Johns Hopkins, including John
Harmon, director of surgical
research at the Hopkins Bayview
campus. Together the team is
collaborating to explore the
repair of skin burns.

Gerecht’s lab probes the
tissue where this vascularization
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takes place, using a wide range of
techniques from chemistry, biol-
ogy, and engineering. Her team
searches for phenomena that

cue the growth of the vessels and
the underlying principles of

that process. Those cues include
hypoxia, the deprivation of
oxygen to tissues, which triggers
cancer cells to more aggressively
invade surrounding normal
tissues where oxygen is more
plentiful.

A related area of focus for
Gerecht is the extracellular
matrix (ECM), a three-dimen-
sional structure that essentially
defines connective tissue.
Working with Gregg Semenza,
founding director of the Vascular
Program at the School of
Medicine, Gerecht and her team
are teasing out the properties of
the ECM, to get a better handle
on how cancer spreads. “Normal
cells live in a flexible scaffold,
but cancer cells create a rigid
scaffold that they climb through
to invade normal tissue,”
Semenza explains.

Just as challenging as probing
this process in tissue, noted the
NSF in giving Gerecht the
CAREER Award, is the interdis-
ciplinary approach that she has
pursued. Gerecht shifts adroitly
from one technical approach to
another.

“I'm kind of in the middle,”
she says of her role between the
team’s engineers and biomedical
researchers. “Engineers like to
quantify things and formulate
complex phenomena,” she says.
“Life scientists tend to describe
regulatory pathways. These are
two different perspectives.”

— David A.Taylor
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Big Ideas

Lab Notes

Inroads to Diabetes Treatment:
Studying when and how the
human body releases insulin

to maintain blood sugar levels,
researchers have found that
three proteins relay signals in a
process similar to an electrical
circuit. Associate Professor of
Biomedical Engineering Andre
Levchenko and his team have
built upon this discovery to con-
struct a mathematical model of
this circuit to better understand
and predict how these oscillating
signals are used within a cell.

Shake-Proof Plan: To under-
stand how things fall, you have
to shake them up a bit. Lead
investigator Professor Benjamin
Schafer, the Swirnow Family
Faculty Scholar and chair of Civil
Engineering, has been awarded
a three-year $925,000 National
Science Foundation grant to
study how seismic forces

a ect midrise cold-formed-steel
buildings, up to nine stories high,
during the violent shaking of
earthquakes. The work will in-
clude development of computer
models, as well as the testing of
two-story buildings atop full-size
“shake tables” that replicate the
forces of actual earthquakes.

6 JOHNS HOPKINS ENGINEERING

UNDERWATER 1Q: According to
Noah Cowan, “It's always bad

to underestimate what animals
can learn.”

A Fish Tale of Complex Learning

Graduate student Eatai Roth
pokes around the fish tanks in
Ames Hall, trying to coax a knife-
fish out of its tube—even resting,
they hang out in PVC pipes—and
explains the naming scheme for
the latest experimental batch:
Hope, Maverick, Joe, and Rogue,
for Obama, McCain, Biden, and
Palin, respectively. A guy who likes
robots, Roth is excited about a dis-
covery made while studying
mechanics in the fish: They show
behavior suggestive of complex
learning, something expected only
in higher-order vertebrates.

Since knifefish share a lot of
the same neural infrastructure with
other species, their motion can
offer clues as to how different
complex animals control move-
ment—humans included. “If |
presented this at a conference for
human behavior,” Roth says of the
discovery, “it would get polite
nods. But the really impressive
thing is that we found it in fish!”

In examining the mechanics
of the knifefish’s motion, Roth
collaborated with his advisor, Noah
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Cowan, associate professor in

the Department of Mechanical
Engineering, and neural ethologist/
biologist Eric Fortune, associate
professor in the Department of
Psychological and Brain Sciences
at the School of Arts and Sciences.

Their experiment took place
in a tank with a high-speed camera
looking up from beneath. In the
water, the scientists moved a small
PVC tube longitudinally over the
body of a knifefish. (The pipe was
cut off along the bottom and at
both ends.) The fish swam forward
and backward to stay hidden
beneath the tube. Knifefish can
swim both ways equally well
because they move by sending
undulations up and down a long
ribbon fin on their underside,
making the experiment and the
math simple—no need to create
counter-currents or account for
motion in more than one linear
dimension.

Knifefish, which live in the
murky rivers of the Amazon, prob-
ably hide in reeds, rocks, and
changing currents in order to avoid

prey, which is why they innately
stay inside the tube during the
experiment, Roth explains. They
are also electro-sensory, able to
“see” their surroundings by gener-
ating an electric field and register-
ing conductivity changes around
themselves in electricity-sensing
pores all over their skin. This sense,
along with normal vision, helps
control their locomotion.

“The funny thing about this
study was that it was intended to
be The Most Boring Study,” says
Fortune, “and it turned out not

Knife sh are
more “clever and
complicated” than
you might think,
says Eatal Roth.
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to be.” Rather than just showing
how the fish used their sensory
systems to position themselves,

the way they moved suggested that
something, well, fishier was going
on. So good at staying in the tubes
were the fish that they must have
been able to predict where they
would be less than a second in
advance.

Rather than simple behavior,
the fish were “doing something
clever and complicated,” says
Roth—presumably complex learn-
ing. The knifefish appear not only

to learn about their surroundings
by sensing where the tube is and
moving beneath it but to adapt to
the tube’s trajectory as well, mov-
ing in response to the object’s way
of moving. A correlation in people
would be something akin to visu-
ally tracking the motion of differ-
ent birds; after a while, a human
will innately realize that hawks
have very different trajectories
from doves, and to keep following
them, eye motion will auto-adapt
to their flight paths.

Says Cowan of the experi-

INBT's New High-Tech Home

The Whiting School’s New
Engineering Building has been
revamped to add 13,900 square
feet of lab space. It now houses
the Institute for NanoBioTech-
nology (INBT) and two new
centers the INBT launched—the
Engineering in Oncology Center

and the Center of Cancer Nano-
technology Excellence (CCNE).
Last fall, the INBT received
a $13.6 million five-year grant
from the National Cancer
Institute to establish the CCNE ,
which brings together a multidis-
ciplinary team of scientists,

ment, “It makes it a great system
for examining the how, as opposed
to the why.” Even after observing
the fish in the wild, Fortune can
only speculate about their motiva-
tions for hiding in PVC pipes—a
problem for behavioral biologists
to take on later, perhaps.

The essence of a reverse-engi-
neering study, the “how” will be
key for future engineers trying to
build environmentally adaptive
robots or for neurologists interested
in relating the brain to the
mechanics of motion.

—Amy Dusto

FACELIFT: New spaces created for
the latest ideas in cancer research.

engineers, and physicians
developing nanotechnology-
based diagnostic platforms and
strategies for comprehensive
cancer care. The award comple-
ments the INBT's earlier $14.8
million award to establish the
Engineering in Oncology Center.

JOHNS HOPKINS ENGINEERING

Lab Notes

Farming Wind: What's the
most cost-e ective way to

capture the power of wind?
Charles Meneveau, the Louis M.
Sardella Professor of Mechanical
Engineering, has worked with a
colleague in Belgium to come up
with a new formula for success.
The answer: Wind turbines
should be placed about 15 rotor
diameters apart—around twice
as far apart as in the current
layouts—for more cost-e cient
power generation. Wind farms
consisting of hundreds, and even
thousands, of turbines may be
underperforming due to inad-
equate spacing, says Meneveau.
The duo’s finding will be impor-
tant as more farms are added in
the United States, Europe, and
China. —MBR
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SLOWER THAN

THE SPEED OF
LIGHT: JACOB
KHURGIN HAS
FOUND THAT
QUICK ISN'T
ALWAYS BETTER.
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Jacob Khurgin, professor
of electrical and computer
engineering, wastes no words
describing his research in quan-
tum electronics and nonlinear
optics: “I'm a theorist,” he says.
“My current work is on quan-
tum cascade lasers.”

He reserves his energy for
the research, which bubbles across
a number of fields. His 2008
book, Slow Light: Science and
Applications, which he co-edited
with Rodney S. Tucker, pioneered
the field of manipulating light
speed in various media, from semi-
conductors to photonic structures.
This summer he will publish a
major chapter in another ground-
breaking book, this one from
World Scientific Books, titled
Plasmonics and Plasmonic
Metamaterials: Analysis and
Applications. It is edited by Igor
Tsukerman, an engineering profes-
sor at the University of Akron.

“We need the ability to
manipulate light,” says Khurgin,
explaining the core of his work.
Light’s uniform speed has benefits
for designing applications, he
notes, “but for some applications,
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you want to slow it down.” He
compares it to radio waves: “It's
very easy with an electronic signal,
very difficult with photons.”

Khurgin has spent this aca-
demic year at Princeton University
as the Kenan Visiting Professor for
Distinguished Teaching in the
Department of Electrical
Engineering, where he has taught
both fall and spring semesters.

But his focus has been on his
research—a collaboration with
Mid-Infrared Technologies for
Health and the Environment
(MIRTHE), a Princeton-based,
NSF-funded center in which Johns
Hopkins is a partner.

“I basically help design lasers,
exploring the underlying physical
processes that make them work,”
he says of his work with MIRTHE.

The lasers he designs are unlike
any seen before. Quantum cascade
lasers, for example, operate in the
mid-infrared region, a range of
long wavelengths beyond conven-
tional optical lasers. Quantum cas-
cade lasers can drive new, trace gas-
sensing systems that can detect
extraordinarily small amounts of
toxins from spills, combustion, or
even exhaled breath, according to

MIRTHE. Ammonia, for example,
can be detected much more quick-
ly in the mid-infrared range than
elsewhere in the light spectrum.

Another recent Khurgin inno-
vation, called a tunable delay of an
optical signal, permits the “tuning”
of light's speed at will. He’s also
developing lasers using phonons,
the smallest units of vibrational
energy, with wavelengths shorter
than ultrasound. “Basically, it’s
ultrasound but beyond ultra-
sound,” he says, and has applica-
tions in medicine. “You can use it
to detect very small objects.”

Born in Leningrad (now St.
Petersburg), Khurgin studied at
the St. Petersburg Institute of
Precision Mechanics and Optics,
and received his PhD from
Polytechnic University of New
York. Before joining the Hopkins
faculty he spent several years at
Philips Laboratories in New York,
designing high-brightness projec-
tion TV sets and 3-D television
components.

The forthcoming book ranks
Khurgin among the world’s leaders
in the fields of plasmonics and
metamaterials, says Tsukerman,
the book’s editor—fields that will
“revolutionize the ways of generat-
ing, controlling, and processing
light on the nanoscale.”

— David A.Taylor
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The prestigious NSF CAREER
awards honor young researchers

who show great promise.

NSF CAREER Awards

Assistant Professor Susan
Hohenberger, of the Department
of Computer Science, works on
Practical Cryptography for the
Cloud. Hohenberger develops
cryptographic schemes for the
cloud environment, including
methods to protect the privacy
and integrity of data for the
growing number of consumers
who use cloud services.

She joined Hopkins in 2007
after receiving her PhD in com-
puter science at MIT and working
as a postdoc at IBM Research in

Zurich, Switzerland. At MIT, she
worked under Ronald Rivest, one
of the inventors of the RSA algo-
rithm for public-key cryptography.
Computer clouds are large
computer networks used to store
data. Previously, individuals or
companies bought, maintained,
and used their own computers to
store everything from email to

......... 1001010101101
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sensitive documents. Today, many
individuals, corporations, and
government entities are relying on
third-party companies such as
Google, Microsoft, and Amazon
to maintain and update data on
large privately owned computer
networks known collectively as
“the cloud.”

“The old way of computing
is gone,” Hohenberger says. “The
world will continue to move in
the direction of cloud computing.
This raises interesting questions
about the security and authenticity
of data. We will look at these
questions.”

k&The old way of
computing is gone.
The world will
continue to move
in the direction of
cloud computing.?7

Assistant Professor Sharon
Gerecht, of the Department of
Chemical and Biomolecular
Engineering, has received a
CAREER Award for her work on
the functional interactions

between bypoxic pathways and
matrix-driven cues that are essen-
tial for vascular morphogenesis
and network assembly.

The $450,000 in funding will
help her better understand the for-
mation of microvasculature from
stem cells, which can also be used

in creating vascularized tissue to
repair damaged tissue.

“For example, the growth
of new blood vessels into tissue
without vasculature happens in
cancer when the tumor grows,”
she says (see p. 5).

Assistant Professor Sridevi Sarma
could have used her engineering
skills to design sophisticated
machinery. But after visiting her
aunt, who su ered from early
onset of Parkinson’s disease, the
engineer turned her attention to
an even more complex system—
the human brain and the
treatment of Parkinson's disease.
Sarma joined Hopkins in
2009 after receiving her PhD in
electrical engineering and computer

science, with a minor in brain

and cognitive sciences. She was a
postdoc at MIT’s Computational
Neuroscience Laboratory when
she became interested in applying
engineering to Parkinson’s. Sarma’s
project includes the construction
of a general approach for modeling
complex neural networks where
interactions occur between different
brain nuclei, the design of compu-
tationally efficient control strategies
for such networks, and applying
these methodologies to restoring
pathological network dynamics

arising from Parkinson's disease
with deep brain stimulation.

“My training is in systems and
control theory and I'm applying
this training to the neural circuits
in the brain,” says Sarma. “I want
to build simplified models of the
circuits affected by the disease so
we can better understand what's
happening and the effects of deep
brain stimulation.

“Ultimately, we want to design
better stimulation strategies that are
lower in power, more therapeutic,
and safer for our patients,” she says.

—MBR

JOHNS HOPKINS ENGINEERING

k£The growth of new
blood vessels into tissue

without vasculature
happens in cancer when

the tumor grows.77
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Check Facebook,
then focus.

Pat Brans '94 shares
the secrets of

e ciency.
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n a bobsled, there is room for

two (or four) people ... and zero
distractions. The sole focus is on
getting through that next frozen
turn safely at the highest speed
possible. Do this, and the race
results will take care of themselves.

It little wonder that a bobsled
photo adorns Master the Moment:
Fifty CEOs Teach You the Secrets
of Time Management, Pat Brans'
book on what makes the most
successful people on the planet
tick, tick, tick.

Lesson No. 1: “You can work
as efficiently as you want, but if
you're working on the wrong
thing, your total return is less
than that of somebody who
focuses less effort on something
with higher impact,” says Brans
'94, a software engineer turned
productivity-through-technology
guru in senior management posi-
tions at corporations like Sybase
and Hewlett-Packard. He is
currently a visiting professor at
the Grenoble Graduate School
of Business in France.

Among other things, Brans
provides master classes for senior
executives, teaches time manage-
ment, and does corporate training
on using email more efficiently,
delegating work, and optimizing
meetings.

Master the Moment features
superstars like Richard Branson
of the $25 billion-a-year Virgin
Group, as well as those less familiar,
like Dan Packer, an African
American single father who went
on to head Entergy New Orleans
Inc., a Fortune 500 company.
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What they share, Brans says, is a
vision of what’s important and
how to best spend their energies,
leaving time for family, hobbies,
and, yes, Web surfing.

“| think Internet micro-breaks
are a great idea,” he says of recent
studies suggesting that checking in
on Facebook or the sports blogs is
not the time suck many employers
perceive it to be. “When | teach
classes, if possible, I'll stop the
class every 25 minutes for a five-
minute break. | tell the students

beforehand that I'm going to do
this, and | ask them to be fully
present for the 25 minutes and
then they can do something else
for five minutes. It works. They
tend to pay attention, and it makes
for a more enjoyable and produc-
tive experience for everybody.”

As for the French, Brans
debunks their national reputation
for inefficiency, pointing to the
built-in breaks in his adopted
country’s employment/life model.
So when they work, they work.
And when they play, they
play. It’s a concept thats
proven difficult for many
Americans.

“One of the principles
| teach is to think about
your big goals once a week.
Spend the rest of your time
focusing on the one thing
you're doing now.
Sometimes | have trouble
with that one myself,”
says Brans, who juggles
teaching, appearances, and
a website (www.master-the-
moment.com), which lists
news and seminars, as well
as tips for conquering the
clock. “Pick very few prior-
ities and stick with them. ”

— SSA



By Martha N. Hill, Dean of the
Johns Hopkins University School
of Nursing

As a nation, we have engaged
in much hand-wringing and
disagreement over the future of an
out-of-control health care system.
But for those of us working on the
front lines to make certain every
American has access to appropriate
care, there is one point on which
we can all agree: No discipline, no
area of expertise, no profession will
solve this crisis alone.

That’s why we are seeing some
of the best ideas and most promising
solutions coming from partnerships
that years ago may have seemed out
of character. Consider the fields of
nursing and engineering. Today, the
lines are blurring, and it is in this
middle ground that we may solve
some of our toughest challenges.

The burgeoning field of bio-
medical engineering now includes
nursing. Engineers and nurses
work together not only to facilitate

understanding of how to improve
systems and equipment for safety,
but also to design them. More and
more, we hear of nurses and engi-
neers addressing and even resolving
problems of everyday living such
as mobility and incapacity, and
cognition and dementia.

Just recently Science Daily
reported an effort by nursing and
engineering professors in Rhode
Island to improve healthy living
among seniors and to reduce com-
plications from sedentary living.
(“Nursing, Engineering Professors
Developing Device to Get Seniors
Moving,” March 7, 2011).
According to the report, their
work has resulted in an “Activity
Analyzer” that sends messages
recorded by family or health care
providers to seniors to prompt
activity and then monitor and
track the resultant activity. The
team is now considering other
possible uses for the device, such
as step-by-step instructions for
meal preparation and reminders to
take medications. These uses—and
the subsequent monitoring of
the activity—could increase inde-
pendent living among aging or
incapacitated people and provide
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support to their professional and
nonprofessional caregivers.

This team effort is an example
of what the best minds in engi-
neering and nursing can bring to
health care and to populations in
need. It also illustrates the exciting
and expanding opportunities with-
in both fields for those who either
work in nursing-engineering teams
or acquire the skills of both nurs-
ing and engineering. As our health
care becomes increasingly techno-
logical in nature, we will need one
another—and as we initiate that
interdisciplinary reliance, we will
develop hybrids between our
professions.

Whether we call these hybrids
of the future bio-nursing engineers
or bio-engineering nurses, their
career opportunities will be limit-
less. They will research and develop
systems of care, medical equipment,
and technological procedures.
They will bring the best practices
of both professions to bear on evi-
dence-based health care. And they
will combine the nursing hallmark
of patient-centered care with the
principles of electrical, chemical,
and mechanical engineering to
improve health and the quality
of life for populations across the
lifespan and throughout the world.

| often ask prospective stu-
dents, “Have you thought about
nursing lately?” and explain how
nursing opens doors to a fascinating
and rewarding career. Now I'm
asking engineers and prospective
engineering students, “Have you
thought about nursing and engineer-
ing?” Let’s continue to work
together to expand the possibilities
for nurses and engineers. Let’s
continue to promote what we can
achieve together. Because it is on
this common ground that we will
discover our most promising ideas.

JOHNS HOPKINS ENGINEERING

THE BUZZ

Engineering Terms
in the News

DeepQA: IBM’'s Watson
supercomputer wowed the
nation in February when it beat
two Jeopardy! champions.

The victory highlights DeepQA
technology, software developed
by IBM that integrates natural
language processing, information
retrieval, machine learning,
massively parallel computation,
and knowledge representation
and reasoning in order to answer
open-domain questions.

Data-Scope: You've heard of
microscopes, telescopes,
stethoscopes. Now we have the
data-scope. Alexander Szalay,
a Hopkins computer scientist
and astrophysicist, is leading a
$3.1millione orttobuilda
cluster of sophisticated comput-
ers that will be able to handle

a colossal 5 petabytes of data.
(Fifty petabytes would equal
the entire written work of
humankind, from the beginning
of history until now, in all
languages.)

Splinternet: Scientists observe
that our Internet is turning into
a splinternet, segmented into
multiple segments, streams, and
classes with di erent speeds,
costs, and platforms. Word Spy,
an online dictionary of new
words, now includes the phrase,
which cropped up in the late
1990s.
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In the lab of Ralph Etienne-Cummings, a glove
equipped with fingertip photosensors enables
the user to detect variations in color.



IN
SURPRISING
PLACES

Half a century ago, engineers were best
known as the designers of bridges, dams, tall
buildings, and those newfangled transistor
radios. Since then they have been moving into
a host of new fields. Meet three Whiting

School faculty at the forefront.

By Jim Schnabel
Photography by Will Kirk

THE REVERSE
ENGINEER

lindfolded, Ralph
Etienne-Cummings steps
forward, arm out, a
single glove on his right
hand. The glove has lights and
tiny photosensor arrays on its
fingertips. It looks like the one
Tom Cruise wore in Minority
Report. Now Etienne-Cummings
reaches out to a sheet of dark blue
paper hanging on the wall of his
lab. As his luminous touch sweeps
over it, the fingertip photosensors
soak up the color, activating
electromechanical transducers that
throb softly against the skin on his
forearm. He moves his hand to a
sheet of bright red paper, and the
throbs become higher-frequency;,
higher-amplitude buzzings—high-
er-amplitude meaning brighter,
and higher-frequency meaning
redder. “With just a little practice,
your color recognitions become
almost instantaneous,” says
Etienne-Cummings.
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“WE AIM TO DEVELOP IT
TO THE POINT THAT A
BLIND PERSON CAN USE IT
TO QUICKLY LEARN THE
DIFFERENCE BETWEEN,
SAY, A BOX OF CHEERIOS
AND A BOX OF FROSTED
FLAKES.”

—RALPH ETIENNE-CUMMINGS,

PROFESSOR OF ELECTRICAL AND
COMPUTER ENGINEERING
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As director of the Whiting School’s
Computational Sensory—Motor Systems
Lab, Etienne-Cummings is effectively a
reverse engineer of the sensory systems
wrought by evolution. The goal of the see-
ing-eye glove project, for example, is to
empower the unsighted to feel their way
around their environments in real-world,
fine-grained, color-blended detail. “We aim
to develop it to the point that a blind per-
son can use it to quickly learn the difference
between, say, a box of Cheerios and a box of
Frosted Flakes,” he says.

Another set of ongoing projects for
Etienne-Cummings aims to give prosthetic
limbs much of the dexterity and sensitivity
of real limbs. Some of this work has been
funded as part of a recent high-profile
Pentagon program at Johns Hopkins’
Applied Physics Laboratory, Revolutionizing
Prosthetics, which produced an advanced
artificial arm now awaiting FDA approval.

Under the program, Etienne-Cummings
and his students collaborated with biomedi-
cal engineering Professor Nitish Thakor to
decode the finger-controlling motor signals
normally transmitted down motor nerves in
the arm. In an amputee, these motor nerves
are severed at the point of amputation. The
goal was to hook the severed nerve ends to
electrodes, use filtering algorithms to pull
the motor signals out of the nervous system
“noise,” and then translate those signals into
the appropriate servo-motor signals in a
prosthetic hand or arm. Etienne-Cummings
and his colleagues made plenty of prog-
ress—the new arm has a wide range of
motions and grips—but they intend to keep
pushing the technology forward. “We'd like
eventually to get the prosthetic hand work-
ing more or less like a real hand, with the
ability to dextrously manipulate objects,”
Etienne-Cummings says.

True dexterity requires sensory feedback,
of course, and the development of that artifi-
cial sensory capability has been another major
theme in his lab. The signals that would nor-
mally send appropriate pressure, texture, tem-
perature, and pain information up the senso-
ry nerves of the arm to the spine and brain
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no longer exist in a hand or arm amputee. Yet
any prosthesis that fails to provide them is
going to feel blunt and inanimate.

The technology to produce pressure and
temperature signals using miniature transduc-
ers in a prosthetic limb already exists. During
and since the Pentagon program, Etienne-
Cummings and his crew have been working
on ways to translate those signals into codes
the brain understands—so that the prosthetic
arm starts to feel like a real arm.

“We're trying to understand in detail how
this sensory perception works, not just at a
neuro-scientific level but at an engineering
level so that we can reproduce it,” says Steven
Hsiao, a professor in the Krieger School’s
Department of Neuroscience, and Etienne-
Cummings’ collaborator on this project.

Hsiao has implanted macaque monkeys
with electrode arrays, in the area of the
brain normally stimulated by pressure-sensi-
tive nerves in the hand. He and his students
have been measuring how these neurons
normally fire when the monkeys’ hands are
stimulated, while Etienne-Cummings and
his crew have been working on the develop-
ment of an electrical stimulator that can
appropriately mimic these sensory inputs.
“Ralph brings a sophisticated understanding
of engineering design, as well as a good fun-
damental understanding of these neural
processes,” says Hsiao. “Together we hope
to be able to reproduce, artificially in these
monkeys, the sensory feeling of a natural
hand—and eventually translate that to the
design of a prosthetic hand.”

The artificial arm produced under the
Pentagon project is certainly advanced, but
Etienne-Cummings is already looking for-
ward to the next generation of prosthetic
tech. “For the Pentagon project the goal was
to demonstrate some form of close-grip feel-
ing but without really trying to tease out
the detailed perceptual neuroscience behind
it,” he says. “So there’s still a lot to be done,
such as knowing exactly what the coding
should be, where in the brain to put the sig-
nals, how to make sure that the electrodes
are stable—and all those things we're con-
tinuing to work on.”



CELLULAR
MECHANICS

id you ever see that 1966 movie

Fantastic Voyage, in which a group of
humans and their submarinelike craft are
shrunk to micron size and injected into a
comatose scientist? Wasn't it cool how they
cruised gently through his arterial system,
in search of a deadly blood clot?

Well, Konstantinos Konstantopoulos
would like you to know that a person
shrunk to the size of a cell and injected into
a real artery would have ... a somewhat
different experience. That micro-miniature
person could have only the most fleeting
sense of extreme motion, at the scale equiv-
alent of several thousand miles per hour,
before being torn to bits by all the buffeting
and jostling and general turbulence.

Blood cells are mostly tough enough
to take this punishment, but some other
cell types that get carried on this screaming
ride are not. And even when they do
survive, says Konstantopoulos, “what
happens to them in this environment is

more than mere biochemistry.”

It is also cellular mechanics, a proper
subject for—you guessed it—an engineer.

Konstantopoulos, who chairs the
Whiting School’s Department of Chemical
and Biomolecular Engineering, is best
known for his work on the mechanics of
circulating tumor cells (CTCs), the seed
cells that break off from primary tumors
and form metastatic tumors elsewhere—
cancer’s usual cause of death.

After CTCs detach from the original
tumor, they circulate through the blood and
have to bind securely to blood vessel walls
before migrating through those vessel walls
into new organs. “Only a tiny fraction of
CTCs make this journey successfully, in
part because the stresses on them from fluid
turbulence and immune cell receptors are so
great,” Konstantopoulos says. These stresses,
as well as the amazing gripping strength of
the clawlike appendages with which CTCs
can hook themselves to vessel-lining endo-
thelial cells, are properties described by the
fundamentals of engineering. “By under-
standing this fluid mechanical environment,
we can start to think about ways of interfer-
ing with the process, thereby reducing the
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“BY UNDERSTANDING
THE FLUID MECHANICAL
ENVIRONMENT, WE CAN
START TO THINK ABOUT
WAYS OF INTERFERING
WITH THE PROCESS,
THEREBY REDUCING THE
CHANCE THAT A TUMOR
WILL METASTASIZE”

—KONSTANTINOS KONSTANTOPOULQOS
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chance that a tumor will metastasize,” he
says.

Konstantopoulos’ lab, replete with vent-
ed workbenches and pipette-wielding grad
students, looks very much like a biology lab.
His research colleagues are often from the
biomedical sciences. “Dr. Konstantopoulos
applies the power of engineering, down to
the single cell and even the single molecule
level, to gain new insights that are meaning-
fully moving the field of cell-cell adhesion
forward,” says frequent collaborator Ronald
L. Schnaar, a professor in the departments
of Pharmacology and Neuroscience at Johns
Hopkins School of Medicine.

Yet another focus of the Konstantopoulos
lab is the cell type known as chondrocytes,
which build and maintain the cartilage of
joints. “With chondrocytes we've been able
to show that the forces on cells can affect
not only their adhesion and migration char-
acteristics but also their internal signaling
pathways,” Konstantopoulos says.

When a weight lifter suddenly snatches
up a 300-pound barbell, or a linebacker
crashes headlong into a wide receiver, the
cartilage in the knees and shoulders and
elbows and hips and all the other shock-
absorbing places in the skeleton are sudden-
ly hit with large forces. Enough of these hits
can cause osteoarthritis, a condition in
which chondrocytes die off and cartilage
starts to break down.

Sudden compressions of joints create
sudden flows of synovial fluid—the lubri-
cant of joints—and those flows severely buf-
fet chondrocytes on the cartilage surface. In
a series of studies over the past six years,
including one published last December in
PLoS ONE, Konstantopoulos and his stu-
dents have shown that fast flows of synovial
fluid can cause cultured chondrocytes to
exhibit a degenerative gene expression pat-
tern very similar to that seen in osteoarthri-
tis. “Even though this fluid-mechanical
model is very simple, we can use it to do
preliminary tests of possible therapeutic
agents to combat osteoarthritis,” he says.

It might seem odd to find engineers
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roaming so far onto biologists' traditional
turf. But Konstantopoulos points out that
biological systems such as the joints and
blood vessels represent “exquisite feats of
mechanical engineering—just not at the
scale at which we're used to working.”

FINANCIAL
STRUCTURES
THAT WON'T
FALL DOWN

/1 Tinancial engineering” got such a bad rap
during the economic crisis that some
may know it only as a term of derision—as
if “engineering” in a financial context were a
self-evidently absurd and dangerous idea.

But the truth is that there are financial
engineers. Over the past two decades they've
been part of one of the fastest growing dis-
ciplines in the engineering world, and they
offer the same robust methodologies and
social value provided by traditional types of
engineers. “A structural engineer designs
buildings to account for foreseeable loads,
and in the same way a financial engineer
designs instruments to account for foresee-
able financial risks,” says Daniel Naiman,
professor and chair of the Whiting School’s
Department of Applied Mathematics and
Statistics (AMS)—home of Johns Hopkins'
financial engineers.

“One of the positive outcomes of the
financial crisis is that reliable financial engi-
neering models have become more impor-
tant than ever,” says Tim Leung, an AMS
assistant professor. “There’s also a better
appreciation of how these models should
and shouldn't be used.”

Leung made his name in the field
recently by helping companies, regulators,
and ordinary workers gain a more sophisti-
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cated understanding of employee stock
options (ESOs). Granting ESOs to employ-
ees, to give them a sense of a stake in their
companies, has become very common—yet
it's a potentially thorny issue for corporate
accountants and regulators. The liability an
ESO represents on the books of the issuing
company can't be measured exactly because
it depends on the vicissitudes of stock prices
and the timing of employee cash-ins.

Leung has shown that old ESO-
valuation models are usually inaccurate,
because they fail to take into account the
heightened risk perceptions of ESO-holding
employees. “Employees tend to exercise
their options earlier than they should,” says
Leung. “They tend to be risk averse, and so
they prefer to lock in a small gain before the
stock price declines, or before they lose their
job—because in some cases they lose their
ESOs if they're fired or quit.”

A new model developed by Leung and
colleagues takes employee risk perceptions
into account and is now commonly used by
companies to satisfy accounting regulations.
Leung also has shown recently, in the SIAM
Journal on Control and Optimization, how
employees can hedge some of this risk in
the open market, making it easier for them
to hold their ESOs for longer—potentially
increasing the cost of the ESOs to compa-
nies but also increasing the period in which
employees have a profit-sharing stake in
their companies’ success.

Another high-flying financial engineer
at the Whiting School is PhD candidate
Peter Lin, who won second runner-up in a
Morgan Stanley market analysis and model-
ing competition last December.

Lin’s competition entry was a new
model to help investors hedge against
changes in interest rates. “Traditional inter-
est-rate models are often too specific,
involving assumptions about investors’ risk
preferences or market risk evaluations that
arent firmly connected to the real world,”
says Lin. “This new model is simpler
because it accommodates real-world market
information with fewer constraints.” Lin's
model not only gauges the risk of interest



rate changes—a risk that is of supreme
interest to bond-holding asset managers,
especially managers of pension funds—but
also outputs the appropriate price for deriv-
atives that hedge against this risk.

And speaking of Morgan Stanley:
Graduating electrical or mechanical
engineers sometimes find themselves ques-
tioning their career choices and wishing
that they could follow their money-minded
classmates to high-paying Master-of-the-
Universe jobs on Wall Street. Financial engi-
neers don't have this problem because the
financial industry is where they are trained
to work. Lin, for example, expects to head
to Wall Street soon to work as a quantitative
modeler, or “quant.” Leung, before doing
his PhD, spent a year in Manhattan as a
consultant to banks. “The interest rates that

your local bank charges for, say, home mort-
gages are set by models like the ones |
designed while | was there,” he says. “I'm
hoping that my impact on the field will be
bigger if I'm here in academia, but it’s nice
to know that if I want to go back, | proba-
bly can.”

“Over the last 20 years, the growth in
the industry’s demand for financial engi-
neers has been explosive,” says David
Audley, PhD 72, a former hedge funder
who still consults on Wall Street but now
spends his time lecturing and directing the
AMS Department’s master’s degree program
in financial mathematics. “The demand
leveled off during the economic crisis, but
recently it started to pick up again, and we
get lots of calls now from hedge funds and
asset managers.” e
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MODEL MAKERS: Tim Leung (left) and David
Audley, PhD '72. “Over the last 20 years, the
growth in the industry’s demand for financial
engineers has been explosive,” Audley says.

“ONE OF THE POSITIVE
OUTCOMES OF THE
FINANCIAL CRISIS IS

THAT RELIABLE FINANCIAL
ENGINEERING MODELS
HAVE BECOME MORE
IMPORTANT THAN EVER”

—TIM LEUNG
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Arianne Sevilla'12
Hometown: West Hills, CA
Major: Chemical and Biomolecular Engineering

Extracurriculars:

Remington Outreach, co-founder and co-president
President’s Day of Service, 2010 logistics coordinator
Hopkins Christian Fellowship

Johns Hopkins Tutorial Project: organizer, trains and
evaluates tutors (Fall '10 received award for highest
percentage of students who met their goals)

Adam Gross '13

Hometown: Ocean, NJ

Major: Computer Engineering
Extracurriculars:

Johns Hopkins Outdoors Club,

publicity manager and webmaster
Outdoor Pursuits, director of IT & Special Projects
Boot Up Baltimore, systems administrator
IEEE, systems administrator

Relay for Life, logistics co-chair
Barnstormers, stage crew

JHU Amateur Radio Club, vice president
Pep Band
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Maya Jabbour '13

Hometown: Los Altos, CA

Major: Triple major in Applied Mathematics
and Statistics, Economics, and Romance
Languages and Literatures

Extracurriculars:

Equestrian Club, co-founder and president
French Club, president

Italian Club, vice president

Finding Their
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Daniel Wodicka '14

Hometown: West Lafayette, IN
Major: Biomedical Engineering
Extracurriculars:

Varsity Football

JHU Biomedical Engineering Society

By Abby Lattes  Photos by Will Kirk

Sigi Ngan '12

Hometown: Hong Kong

Major: Chemical and Biomolecular
Engineering

Extracurriculars:

Engineering World Health

Woman'’s Pre-Health Leadership Society

While the drive and commitment that Hopkins Engineering students have
for their academic and research pursuits are nothing short of remarkable,
many engineering undergrads exhibit the same level of passion when they
take to Homewood's athletic fields and art studios, when they explore
Maryland’s wilderness and Baltimore’s urban neighborhoods. They learn,
serve, lead, and create. In doing so, they have found unique ways to achieve
balance in their lives. A sampling of these exceptional students:
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When Arianne Sevilla 12 arrived at Johns
Hopkins, she was eager to feel connected to her
new city. In high school, she'd been involved
with community service and figured that would
be a good way to get acquainted with Baltimore.
So she jumped right in.

During freshman orientation, she volun-
teered to pick up trash in nearby Remington, as
part of the university's Get Involved Day.
Inspired by the neighborhood residents and
other local volunteers she met, and with some
help from the Center for Social Concern, she and
her roommate soon launched a new club:
Remington Outreach.

For more than two years, Sevilla and up to
20 other Hopkins volunteers have returned to
Remington every other weekend to plant trees,
build flowerbeds, and respond to needs identified
by the community. One recent success: Last fall,
she helped acquire the rights to two vacant lots
and is turning them into a community garden.

Because of their experience as community

organizers, she and her roommate were asked to

be team leaders the next year for the President’s
Day of Service (the new moniker for Get
Involved Day), and last summer, she worked

for the Center for Social Concern, again,
coordinating projects for the 1,000 student,
faculty, and staff volunteers she placed at 45
sites across the city.
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Says Sevilla, “I'm not one of those engineers
who can sit in my room and do differential

equations all day—I need to get out and do stuff.

| love waking up Saturday morning and going
out to plant a tree!”

Over the fall semester, between classes, labs,
homework, set building, teaching computer
skills to Baltimore City elementary students,
and numerous other activities, Adam Gross '13
squeezed in six weekends in the Maryland
wilderness. He went climbing in western
Maryland, orienteering in Patapsco State Park,
and canoeing near Washington, DC, and spent
two weekends rappelling in Silver Spring.

“Achieving balance is all about time man-
agement—keeping my academics on par with
my extracurricular activities,” says Gross. “I take
all of my commitments seriously.”

In the outdoors arena alone, in addition to
overseeing administrative issues for the Rec
Center’s Outdoor Pursuits and leading trips for
the Johns Hopkins Outdoors Club (JHOC),
Gross markets the group’s activities to the more
than 300 Johns Hopkins students who, each
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year, sign up with JHOC to go caving, hiking,
canoeing, rappelling, and more. (His specialty is
rock climbing.)

Gross admits that it can be tough to be
away from campus so much, but he also feels
it's necessary. “Though | try to save weekends
for my homework, getting off campus is relaxing.
It's important to me. | like jumping off a bridge
every once in a while, and | really like that as a
leader, | get to share these activities with others.”

Gross believes his outdoor adventures serve
another purpose as well. “Academics provide
me with the knowledge I'll need for a specific
job,” he says, “but these other activities improve
my leadership, interpersonal, and time manage-
ment skills—which are skills I'll need for life.”

During her freshman year, Maya Jabbour '13,
while triple majoring in applied mathematics
and statistics, Romance languages, and econom-
ics, decided she wanted to share her passion for
horseback riding with other Hopkins students.
And the fact that she lived in student housing
and didn’t have a car—or a horse for that mat-
ter—didn’t deter her.

After a few false starts (JHU’s Office of Risk
Management said no to the purchase of five
priced-to-sell, off-track racehorses), Jabbour
hit her stride. With a friend, she launched the
Johns Hopkins Equestrian Club. And with official
sanction from the Office of Student Activities,
she worked out the details involved with provid-
ing 22 club members with biweekly horseback
riding lessons with a professional trainer.



After finding a farm in Baltimore County
where the club could lease horses from boarders
and employ a part-time trainer, there was still a
lot of paperwork. “In order to make this official, |
had to create all of the documents that spell out
our policies,” Jabbour explains. She had to
address liability issues, create rules and lesson
schedules, and develop a budget that took into
account everything from horse leasing and farri-
er services (for equine hoof care) to Zipcar fees.

While this took up much of Jabbour’s free
time, she’s now planning to ride more. “What |
like about riding is that it gets me off campus,
and | bond with other students and with the
horses,” she says. “It's great to be in a green,
peaceful environment—and to be able to provide
this opportunity to other students.”

On His Game

Daniel Wodicka '14, a starting wide receiver for
the Blue Jays football team, played in every
game last season and estimates that during the
fall semester, he spent 20 hours each week on
football and 25 hours tackling homework.

Biomedical engineering (BME) at Johns
Hopkins is reputed to be one of the most selec-
tive undergraduate programs in the country, and
Wodicka is one of only two BME majors on the
football team. “I chose Hopkins because | want-
ed a great engineering program and the chance
to play football, ” he says. “At Hopkins it's
understood that you can do both.”

Last October, Wodicka was selected as one
of five winners of the National Football
Foundation High School Scholar-Athlete Awards.
And while the awards reception at New York’s
Waldorf Astoria was certainly a fall highlight, he
says his favorite autumn moment was catching
an 80-yard touchdown pass in the Blue Jays’
win over Dickinson College.

While football allows Wodicka to “blow off
steam” from his academic pursuits, he also finds
that the skills he’s learned on the field can be
applied to the lab. “There are times when I've
been working in the BME lab and | feel like we're
down by 21 points. Something breaks, something
just isn't working right, and we have to rally.
Everyone is working toward the same goal, and
communication is so important.”

This summer, Wodicka will conduct research
at Purdue, studying functional magnetic reso-
nance imaging. “We’re doing concussion testing
related to football helmets—trying to understand
what causes concussions and looking for new
materials for helmets that could lessen their
severity.”

Hands-On Artistry

In early March, Sigi Ngan 12 returned from a
week of climbing mountains in Switzerland to
get great news: She is the recipient of a grant
that will enable her to spend one month in

Costa Rica and a month in another yet-to-be-
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determined developing nation, where she’ll be
repairing medical equipment with Engineering
World Health. “In my classes, | learn so much
that's theoretical,” says Ngan. “I like to be able
to use my hands to do more practical stuff, too.”

Using her hands—and the other side of her
brain—is very important to Ngan’s sense of bal-
ance as a Hopkins student. “I'm a ChemBE
major and I'm likely pre-med,” Ngan explains.
“That means | have a lot of requirements to ful-
fill. I have maybe one or two electives | can take
each semester”

Ngan, who has always enjoyed making art,
has taken three studio classes since her sopho-
more year. This fall, she enrolled in the class
Artist in the Museum: Making Books. Her book,
The Twelve Dancing Princesses, a fairy tale she
created as her final project, was exhibited at
JHU’s Evergreen Museum and wowed Craig
Hankin who oversees Homewood's academic
fine arts programs. “She’s an extraordinary art-
ist, perceptive and thoughtful,” says Hankin.

The book has lavishly illustrated and calli-
graphed, hand-cut pages that, when layered
upon each other, create an exquisite complexity
of depth and pattern. “One of the great things
about taking a class like this is that | have total
creative freedom,” says Ngan. @
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LABOR PAINS: Karin Hwang, with partner

in CervoCheck Nate Sunwoo, believes that
their palm-sized invention could prove revo-
lutionary in predicting the onset of labor in
women. Now she’s working to commercialize
the device.

itting alone in her

incubator, Karin Hwang

looks and sounds incredi-

bly grown up for her age.
It's a little after 10 a.m. on a brisk
Wednesday. Late by normal natal
standards, but the half-dozen baby
businesses that are taking their first
steps here, in offices dotting the
third floor of Baltimore’s old Eastern
High School, are just waking up to
the day.

Such is life in the Emerging
Technology Center at Johns
Hopkins at Eastern, which seems
intent on nurturing its newbies,
right down to the “Go 'n Grow”
cubical suite for those cash-poor
start-ups fresh out of the womb.

As Hwang makes her way past the
darkened offices and enters her
office-cum-lab, B309, two things
mark her immediately as a member
of Generation Tech: a case of Coke
sitting atop a donated mini-fridge
and two well-used couches—heavy
fuel for the mission-driven and a soft
landing place in the wee hours for
the mission-exhausted.

How great ideas are making it to market, thanks to an enterprising new breed of engineers.

By Mat Edelson
Photography by Christopher Myers
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And yet, the fact that Hwang’s even on this
mission, at this relatively tender age, speaks
volumes about a sea change in academia. In the
middle of a desk filled with an engineer’s knick-
knacks—a wire here, a plastic mold there—
Hwang is holding her future (and perhaps the
future of accurately testing for the onset of
labor) in the palm of her hand. CervoCheck,
the tiny three-legged piece of rubbery silicon,
hardly seems revolutionary—but then again,
the wheel probably wasn' all that impressive
at first to those who hadn't seen it before.

Not that long ago, the only way Karin
Hwang would have gotten this close to a piece
of emerging technology seeking a market would
have been deep in the lab of a conglomerate
that would have owned her work lock, stock,
and all the free tea and soda they could pour
down her gullet. Given the traditional, funda-
mental engineering curricula Hwang would
have been exposed to just a few years ago, the
biomedical engineer wouldn't even have known
what to do with such a medical device, other
than perhaps perfect its physical properties.

The potential game-changer Hwang is
holding is anything but a gift from some corpo-
rate taskmaster. While still a student at Johns
Hopkins last year—indeed, as the core part
of her master’s program in Bioengineering
Innovation and Design—Hwang and three fel-
low engineers were responsible for identifying
the need that such a device could fill, designing
said contraption, and determining its patent-
ability, market, and business viability. Nothing
was left to guesswork, as a unique curriculum
guaranteed that Hwang would receive as much
exposure to entrepreneurship and business as
she did to beefing up her biomedical engineer-
ing chops.

And when the program was said and done,
Hwang wasn't. Along with classmate Sung Jin
“Nate” Sunwoo, she set up shop, began negoti-
ating a licensing agreement with Hopkins,
found a few sheep for testing the device, and
set about on the wondrous process of taking an
engineering idea that had come in part from
her mind and bringing it to a place where it
could safely be placed in the human body.

At 23, she also created a business card with
the appropriate business title: CEO.
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hroughout the Whiting School, engi-

neering students are being exposed to

the culture of business in ways that
would have been unthinkable in the days when
their veteran professors attended university—a
time when “knowledge for knowledge’s sake”
ruled the day.

No more. Today programs are being estab-
lished to ensure that those who want to apply
their engineering skills to real-world problems
will have, as any engineer can appreciate, the
right business, management, and financial tools
in their toolbox.

Many are offered through the Whiting
School’s Center for Leadership Education
(CLE). Notably, CLE offers undergraduate
engineers an Entrepreneurship & Management
(E&M) minor, including classes in accounting,
professional communications, and leadership
and organizational behavior. The CLE program
is headed by Tim Weihs, a professor of materi-
als science and engineering who is also an
entrepreneur, having patented and developed
reactive foil technology.

Weihs believes that exposing engineering
students to business concepts—indeed creating
entrepreneurially minded engineering graduates
and a campuswide movement to take technolo-
gy from research papers to applied, useful prod-
ucts—is very important, even if it means some
adjustment from traditionally research-driven
educational models.

“I think in an engineering school there’s
room for both [research and business exposure]
and, frankly, if you don't have both, you are less
competitive. My basic argument is that engi-
neering schools should deliver three ‘products.’
Students are your top product. Knowledge is
number two. And a close number three should
be technology development. Instead of just
handing knowledge over the fence, you also
want to be creating technologies and transferring
them to the world to make it a better place.”

Weihs notes that a related tech transfer/
entrepreneurial push is occurring in the two-
year-old Master of Science in Engineering
Management (MSEM) program. That degree
pairs a concentration in one of 13 engineering
specialties with five business courses covering
multiple topics from finance and management
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“We think it’s quite
Important that students
know that there are
options open to them

... for joining a start-up
company or potentially
even starting their own
company, commercial-
izing what they’re doing
in the lab.”

— PETER SEARSON,
DIRECTOR OF THE INSTITUTE FOR
NANOBIOTECHNOLOGY

to intellectual property and venture planning,
all within Whiting’s CLE. The MSEM is, in
part, an outgrowth of the hugely popular
Entrepreneurship & Management minor,
which is essentially the same financial inculca-
tion experienced by students in the Center for
Bioengineering Innovation & Design (CBID)
master’s program.

Similar exposure to the potential of com-
mercialization is taking place at the Institute for
NanoBioTechnology. The institute has created
a summer seminar for doctoral students that
brings in venture capitalists, tech transfer
experts, and corporate leaders as a way of bal-
ancing what is, by its very nature, an intensive
research experience.

“We think it’s quite important that students
know that there are options open to them other
than academic careers or careers in an R&D
lab; i.e., there are possibilities for joining a
start-up company or potentially even starting
their own company, commercializing what
they're doing in the lab,” says Peter Searson,
director of the institute and a professor of
materials science and engineering.

Across the board, these program directors
say there’s a certain kind of mindset that's grow-
ing among their students. “The students who
come [to our program] are the kinds of stu-
dents who really want to have an impact on the
world,” says Youseph Yazdi, executive director
of CBID and of the David E. Swirnow Master
of Science in Bioengineering Innovation and
Design program.



CBID?s yearlong master’s program places
students like Karin Hwang into three months
of rotations at various Johns Hopkins Hospital
units. There, working side by side with clinicians,
surgeons, and nurses, they analyze literally
hundreds of systems, devices...anything that
catches their eye as a potential problem to solve.
These myriad possibilities are boiled down to
three team projects that by year’s end will yield
prototypes and, more importantly, proto-minds
capable of understanding the stress loads that
can fracture a medical device or their investor’s
bottom line.

For Hwang and her team, their interest was
piqued by the fact that devices for sensing
when a woman was going into premature labor
were both primitive in design (a belt worn
around the waist to mechanically detect uterine
contractions, a notoriously poor design for

obese women) and antiquated (nothing new
had come on the market in almost 30 years).

Knowing the precise stage of labor is vital
to physicians who are trying to bring a baby to
term; Hwang’s team had struck upon the idea
that a device that analyzed electrical signals
directly from the cervix could be far more accu-
rate and popular for use among OB/GYNE.

“We make the commitment to our CBID
students that they will work on projects with
both significant clinical impact and high com-
mercial potential,” says Yazdi, an assistant
professor of biomedical engineering who also
holds an MBA. “It may not be something that
gets you a Nobel Prize in physics, and it may
not always be cutting edge in terms of technol-
ogy, but it will be cutting edge in terms of
impacting people.”

f Karin Hwang is fortunate, she’ll end up

like Matt Daimler. Daimler is the poster

child for all an entrepreneurial-minded
Whiting School grad is supposed to be.

A computer science engineer, Daimler was
one of the first engineers to graduate with an
E&M minor in 1999. To say he set the bar
high for all who followed would be an under-
statement. Shortly after graduating, Daimler
was flopping around his coach seat on a
12-hour flight to the Czech Republic, desper-
ately trying to get comfortable. Diagonally
across from him was a man who managed to
snag a spot with no seat in front of him; that
lucky traveler pulled down a sleeping bag,
created an ersatz ottoman for his legs, and
promptly passed out. Daimler, who was mak-
ing regular business trips to Prague, memorized
that seat number and swore he'd book it next

WEIHS’ WORDS: “Instead of just handing knowledge over the fence, you also want to be creating technologies and transferring them to the world,”
says Tim Weihs, director of the Center for Leadership Education.




For senior materials science major Laura Veldhuis, business and innovation have long been
part of her game. In high school, she was on a team that received a $6,000 grant from MIT
as part of a design contest; their resulting prototype—a device that, deriving its power from
a moving bicycle, recharged USB-connectable electronics—thrilled the assembled crowd

in Cambridge. At Homewood, despite her heavy course load, through the CLE’s Hopkins
Student Enterprises program, she ran a cake and care package delivery service for two
years, arranging everything from storage of the delectables to marketing the service to
parents nationwide.

Learning experiences for sure, but nothing compared to her present position interning
in the Whiting School’'s O ce of Technology Transfer’s Intellectual Property department.
Each day she delves into the underbelly of nearly every lab associated with the Whiting
School, sifting through research papers that could lead to commercialized products. She is
awed by what she encounters.

“| feel like everybody would be so excited if they could see all the things | read, all the
provisional patents we have. The things people are working on are so interesting—crazy
stu that almost sounds like science fiction and interesting medical devices,” says Veldhuis.

For Veldhuis, the internship is the actualization of both her own interests and lessons
learned as part of her E&M minor. Several of her professors, including Tim Weihs and
Howard Katz, have either worked in industry or have their own companies. They spoke
freely of their delight in going from bench to market, taking their work and shaping it into
products that benefit the public. Veldhuis uses the word “phenomenal” to describe her
business law classes (“Great profs who really knew their stu !") but saves favorite class
status for senior lecturer Lawrence Aronhime’s Entrepreneurship course.

“Every single week we had to come up with a new idea and di erent frameworks for
how to develop that idea. It was a good time, perfect for people like me who like to play
around with ideas,” she says.

With graduation just around the corner, Veldhuis, who is working on transparent
conductive oxides in Katz’s lab (think of the glass screen on an iPhone, and you've got
one such example), says her melding of business with engineering has her considering
numerous options. Consulting, venture capital, patent law, perhaps continuing on with an
MSEM...one thing she knows is that, in her mind, basic and applied engineering are forever
intertwined.

“| think there’s a revolving door for engineers, where you work in industry for a bit,
come back to academia and get a master’s or PhD, then flow back and forth,” says
Veldhuis. “It's a nice way to keep ideas fresh.” — Mat Edelson
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time around. Only thing, there was no easy
way to book it. At least, not until Daimler put
his mind and programming skills to the task.

Five years later, with his wife, Susan
Damelin Daimler (A&S '99), he launched
SeatGuru.com. The Internet portal that showed
each airline’s airplane seat configurations was
written up by Time magazine as one of the “50
Coolest Web Sites” of 2006, and a year after
that, Daimler sold the company to a division of
Expedia. The sales price remains confidential
(“In our actual contract documents for the sale,
| had to get a provision allowing me to tell my
parents that I'd sold SeatGuru,” laughs Daimler,
“and if my parents leaked the sale, | was on the
hook for that leak”), but he admits he did “real-
ly well,” crediting his Whiting School education
for “helping me in every stage of my career.”

“To go into a program where you learn a
touch of business, a touch of law, a touch of
marketing, it makes you dangerous when you
get to your first job, your next job...it really
does help you when you get out there in the
real world. I think that’s what everyone on
campus realized, that this was the kind of a
‘life/job’ minor you could use throughout your
career,” says Daimler.

or universities like Johns Hopkins, the

pressure to shift the traditional academic

model away from strictly basic or founda-
tional work was three-pronged, with the first
two big knocks coming from outside the
Whiting School’s doors. The groundwork
was laid some 30 years ago when the Feds—
through the Bayh-Dole Act of 1980 (aka the
University and Small Business Patent Proce-
dures Act)—allowed universities to patent their
research. The most astute university administra-
tors understood Uncle Sam’s message between
the lines: “We'll fund your work...but you'll
need to have something useful to show the
public for our dime.”

As an example, the National Institutes of
Health, which drops more than $600 million
in research money in Johns Hopkins' coffers
annually, has over time pushed more and more
monies toward translational research aimed at



yielding concrete drugs, devices, and other clin-
ical benefits for patients.

At first, the response among academics was
deep grumbles. Few had licensed their own
research efforts; even fewer had developed them
into successful businesses that students could
emulate.

This changed at Hopkins as tech transfer
offices became a campus staple, with ad hoc
attempts on various campuses crystallizing with
the creation of the Johns Hopkins Technology
Transfer office in 2001. John Fini, director
of Intellectual Property and Technology Com-
mercialization for the Homewood campus,
who interacts with the university’s tech transfer
office on a daily basis, notes that the School of
Engineering now has some 360 patents from
engineering professors in its portfolio, and
some researchers have opted to create their
own start-ups.

This has had a trickle-down effect on stu-
dents. Laura Ensign, a doctoral researcher at
INBT, notes that her principal investigator has
his own pharmaceutical start-up, while another
engineering advisor has a company developing
a gel to prevent HIV infection. “My thinking
[about business] has evolved. At first | was all
about the research, but as we've gone along it’s
now about ‘what’s the application? Which |
think makes it more exciting, the translational
aspects,” says Ensign. “Plus, coming in, | hadn't
known about IP [intellectual property] and
how you could take things we were doing at
the bench and turn it into a product. I've been
on a couple of patents with my PI that have
gotten sold.”

Industry needs also fueled the change, as
firms weighed in that they wanted engineering
grads who could solve more than a calculus
problem. “The whole E&M minor started
because professors, notably John Wierman,
kept hearing from potential employers: ‘Your
kids need to know some business basics. | can't
even discuss a balance sheet and income state-
ment with them,” says Lawrence Aronhime, a
senior lecturer who teaches Intro to Business,
Financial Accounting, and Entrepreneurship
to undergraduates. Aronhime also organizes
CBID?s business curriculum and teaches

“I have a lot of friends

| went to engineering

Venture Planning in the MSEM program out
of Whiting’s Center for Leadership Education,
where he’s the associate director.

To Aronhime, a solid grounding in business
matters is just as important to an engineer’s
long-term success as technical proficiency.
“The technical competency gets you in the
door and starts you up the promotion line,”
he says. “But at the end of the day, senior
managers [in engineering and tech firms]
start to slowly shift as they go up that line,
toward a business competence and focus.”

And that's a competency to which
21st-century engineering students are demand-
ing they have access. Ultimately, at any institu-
tion, the consumer rules, and today’s student
consumers are coming of age at a time when
some of the most successful engineer-cum-
entrepreneurs (hello, Mark Zuckerberg!) look
exactly like they do, right down to the scraggly
clothes and unlined faces.

“There’s a feeling, an expectation that
you're supposed to do something bigger. That’s
the burden of our generation, that you're not
supposed to be just an expert in one thing or
just stay in a narrow niche,” says 27-year-old
Laura Ensign. “I have a lot of friends | went to
engineering school with who are very entrepre-
neurially minded. That's their passion. | feel
like I'd be selling myself short if | just got an
industry research position in a lab for the rest
of my life. I'd be cutting off my potential.”

Ensign’s philosophy is music to the ears
of Phil Green '58, the School of Engineering
alumnus who was a pioneer in medical robotics.
Green sits on the school’s Technology and
Commercialization Advisory Board, a nation-
wide group of 40 successful tech-minded
alumni chaired by Phil Garfinkle, P '10, '13,

a former key player in Kodak’s Chief Tech-
nology Office who created and sold several
tech-oriented start-ups.

Green’s main role is to find venture capital
for potential Whiting School start-ups, but he
also sees a direct pipeline back to Johns Hopkins
in the offing, with each new venture serving as
both a thought catalyst and employment oppor-
tunity for business-minded engineering gradu-
ates. “[ These new ventures will] help school

my potential.”
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research position in a
lab for the rest of my

— LAURA ENSIGN, GRADUATE
STUDENT IN CHEMBE
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When John Criezis 07 was a kid, it didn’t matter whether it was electric pencil sharpeners

or the stock market: if something could be broken down and analyzed, he was all over it.

Raised in Evanston, IL, Criezis, was a youngster ahead of his time, right down to the
childhood stock portfolio he began managing at the age of 12. On those occasions when his
stocks tanked, Criezis wasn't discouraged. Instead, he says, “| saw it as a challenge to get
better, to better understand what | was investing in, so that if a stock went wrong, | wanted
it to happen because of something | saw as a risk, not something that | didn’t expect.”

Flash-forward a dozen years, and Criezis, now 26, is doing the same thing at T. Rowe
Price, where he’s currently analyzing stocks with Price’s International Equities Team.

The full-time job is his latest stop on a whirlwind tour of the world of finance, courtesy

of a two-year Investment Fellowship, funded by T. Rowe Price, that Criezis began upon
graduation from the Whiting School. The global investment management firm, which
usually o ers four such fellowships each year, specifically targets engineers or those with
engineering-like skills. “As the finance industry has evolved, math, computer science, and
engineering people have an advantage [as] the analytics have become more advanced,”
says Criezis. “Everything has become more mathematically based.”

Prior to his current posting at Price, Criezis went through the equivalent of financial
boot camp, with six-month intensive exposures in four di erent departments at T. Rowe
Price: Asset Allocation, Equity Trading, Quantitative Fixed Income, and Risk Management.
Though called a fellowship, the program is in fact a full-time appointment with pay com-
mensurate to that of other entry-level positions in the field. As part of his duties, Criezis
analyzed numerous models for predicting success and failure, and created his own models
for simulations. Of his work now on International Equities, he notes, “I'm using a lot of the
quantitative tools | helped build while | was working in the fellowship program.”

Criezis, who completed the E&M minor while a student at the Whiting School, enjoys
the opportunity to intermingle finance and engineering. He finds it gives him an edge up,
especially when, as part of analyzing a stock, he meets with senior management from
high-tech companies.

“Just this morning, | was on a call with a company that makes very specialized
equipment for the semiconductor industry. If | wasn’t an engineer, | probably wouldn’t
understand how these chips are made ... if you really understand product di erentiation,
you can [tell] whether they have an advantage against a competitor, versus just trying

tosellapu of smoke.” — Mat Edelson
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Hopkins grads in the idea that ‘you can do this,
it’s available to you, and it’s exciting,” he says.

Indeed, some area ventures are showing
signs of just such a pipeline. Engineers John
Trupiano, BS/MS "06, and Yair Flicker, BS/MS
'06, both of whom took extensive CLE busi-
ness course work (Flicker graduated with an
E&M minor), started SmartLogic Solutions
Web consulting five years ago; they've already
grown their start-up to eight employees, includ-
ing, since their start, three Hopkins engineering
grads. Similarly, T. Rowe Price has, through
2010, annually chosen at least one Hopkins
engineering senior for its extremely competitive
two-year investment fellows program (see side-
bar). The program combines the ability to cre-
ate complex mathematical trending models
with the management and communication
skills necessary in the financial world. Vice
President Sean Jones, who directs the fellow-
ship, is blunt about the advantage Whiting
School grads have.

“We're looking for people with strong ana-
Iytical skills but who dont just want to sitin a
lab. They need to get out, talk to people, and dig
into problems. What distinguishes people in the
program....is going beyond the basics of what's
asked of you. Can you run with the problem, go
find solutions, do research on your own, pull
things together, and do the analysis without a
huge amount of guidance?” says Jones. “So those
with entrepreneurial skills, those who are cre-
ative, driven—those do well in this program,
and we get a lot of them from Hopkins.”

Karin Hwang is optimistic that one day,
funding and providence willing, she’ll be able
to employ future CBID grads as well. Nate
Sunwoo, her partner in CervoCheck, was a fel-
low CBIDer, and Hwang hopes that someday
soon there will be plenty of room at the incu-
bator for a few new old friends.

“We're always looking at Hopkins folks for
potential internships or to later on add to our
team. Especially those people from our pro-
gram who have our skill set. I can see in the
future us becoming a pipeline,” Hwang says.

As they say in both business and engineer-
ing...it's all about the flow.
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LIKE JAMMING WITH A ROCK STAR:

Engineering students had the chance
to riff with Qualcomm’s Irwin M. Jacobs
before his lecture in March.

Currents

Wise Words

In a Hackerman Hall conference
room on a March afternoon, a
dozen engineering students sat
down for a colloquium with one
of the world’s most successful
entrepreneurs: Irwin M. Jacobs,
co-founder of Qualcomm Inc. of
San Diego. The discussion, which
preceded a lecture by Jacobs,
focused on what it takes to trans-
form an idea into a profitable
company.

What Whiting School students
heard was straightforward and
inspiring: Get a good education,
work hard, and be patient. But
have confidence in your convictions
and be prepared to move forward
in the face of doubters. “I can tell
you this,” Jacobs said. “There is no
better background for success in
business than a good engineering
education.”

For Kieran Gupta '11, an
electrical engineering/computer
science double major who plans
to work for Microsoft Corp., the
opportunity was like jamming

with a rock star. “As a native of
Southern California, I've always
heard the name Irwin Jacobs and
Qualcomm and known of him as
a legendary figure in the wireless
industry,” Gupta says. “The
opportunity to meet him was like
meeting a celebrity; but unlike
movie celebrities, this ‘celebrity’
was someone | could relate to—a
fellow engineer.”

Jacobs was on campus with his
wife, Joan, in March to give to
give the annual Sydney & Mitzi
Blumenthal Lecture and to receive
the school’s Award for Contri-
butions to Management in
Technology. He intrigued students,
staff, and faculty with his lecture
about the development of code
division multiple access (CDMA)
digital wireless technology and the
evolution of his two companies,
Linkabit Corp. and Qualcomm.
Among other emerging trends, he
outlined his vision for a high-tech,
mobile wireless world that lets
people see “augmented realities”
such as data-infused roadmaps on
their cell phones.
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Before moving into the busi-
ness world, Jacobs studied engi-
neering at Cornell University and
received his master’s and doctoral
degrees in engineering from MIT,
where he was a classmate and
good friend of Whiting School
Professor Fred Jelinek, who died
last September.

Until 2009, Jacobs served
as chairman of the board of
Qualcomm, which today employs
roughly 17,500 people and reports
revenues of $11.7 billion; it is led
by chairman and CEO Paul E.
Jacobs, one of Irwin and Joan
Jacobs' four sons.

Karthik Seshan, MS '11,
found Jacobs' advice to be particu-
larly timely. Seshan is launching
his own start-up together with
classmates; 5sense Inc. will market
an interactive digital wine menu,
called VinTouch, for restaurants.
“Mr. Jacobs stressed innovation in
every aspect of business,” Seshan
says. “It’s not just in the code we're
writing, or the hardware we're
building. It in the financing, the
management.” — Mary Beth Regan

SPRING 2011 29



Alumni
Making
News

“I saw my sister
and asked,
‘Am | paralyzed? ”

— JOHN BENEDETTO '07
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t was supposed to have been a

fun-filled holiday weekend at
the Jersey Shore for four Hopkins
graduates living in New York City.
But when John Benedetto '07, a
mechanical engineering major,
caught a particularly ferocious wave
while bodysurfing that day in
2009, his world changed instantly.

In those first frantic moments,
his Hopkins roommate, Joshua
Chaffee, A&S 07, and friends
Rocco Francica, A&S '07, and Juan
Sanchez '07 feared a drowning. But
Benedetto was alive, barely. “I hit
my head, heard a crack,” he says.
“And then everything faded.”

Benedetto’s friends pulled him
from the foamy surf to safety. A
nurse and firefighter restarted his
breathing, and emergency medics
rushed him to a nearby hospital.
But it wasn't until Benedetto
regained consciousness that doctors,
family, and friends discovered the
gravity of the injury. “I saw my
sister and asked, ‘Am | paralyzed?™”

The wave had slammed
Benedetto into the shore, fracturing
the C-6 vertebra. Doctors knew the
deal: At 24, he was a quadriplegic.
What they didn't know was the
grit, determination, and mental
strength of an all-star baseball play-
er from Staten Island who had set
his sights on Hopkins as a seventh-
grader and methodically moved
himself toward his goal until gradu-
ating with a near 4.0—earning him
the nickname “Johnny 4.0” from
his Sigma Alpha Epsilon fraternity
brothers.

“Every once in a while you get
that special student” says Assistant
Professor Lester Su. “John was
that guy.”

With the support of family and
friends, Benedetto’s accomplish-
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STRONGER EVERY DAY: John Benedetto ‘07, a quadriplegic, completed the
New York City Marathon in 2010.

ments have been nothing short of
astounding. Doctors expected him
to be on a ventilator for weeks; he
was breathing ahead of the breath-
ing machine in three days. High
school teammates organized an
alumni baseball game to raise funds
for his mounting medical costs;

he attended (his first foray out of
the hospital in nearly 100 days) and
threw the first pitch. His physical
therapists encouraged him to
exercise; he returned to plans to run
the 2010 New York City Marathon.
“When | set goals, | push hard to
achieve them,” he says.

But how? One therapist
suggested a handcycle—a three-
wheeled recumbent vehicle powered
by the arms rather than the legs.
With the help of therapists, he
joined the Christopher & Dana
Reeves Foundation’s marathon
team.

In February 2010, Benedetto
started the hard work, taking 45
minutes to wheel himself three
miles. Each day, he hit the roads
again, and grew stronger. By race
day, he was in game form. “After
the accident, everyone was o cau-
tious, so careful,” he says. “It was
like, “We can't leave John alone.’

So here | was on the streets of New
York, by myself. I had my friends
to help. But I felt strong and
healthy. | was an athlete again.”
His finish: 3:44:03.

He raised more than $11,000
for the Reeves Foundation, placing
him as a top five finisher in that
competition. The money will be
used to fund research in innovative
treatments for spinal cord injuries.

With the marathon behind
him, Benedetto has his sights on
finishing a masters degree in finan-
cial engineering next year. Prior to
his injury, he worked as an account
management associate at Bridge-
water Associates LP, a Connecticut
firm that manages $85 billion in
global investments. This summer,
he hopes to secure an internship.
Eventually he will return to finance
full time, specializing in using
sophisticated mathematical models
to improve portfolio performance.

And he'll continue training.
He works out at a gym, and he
uses a cycling system that delivers
electrical stimulation to his legs and
core to keep his muscles moving.
“If, and when the cure comes, |
need my lower body to be strong
and healthy,” he says.

Does he ever draw inspiration
from his Homewood days? He
pauses, and reflects on a note sent
to him by his professor, Su, shortly
after the injury. “This is just one
more challenge in which you will
excel,” Su wrote. Benedetto smiles.
“I keep that in the back of my
mind.” — MBR



Speedwork

1} hat’s the difference

between an introverted
engineer and an extroverted engi-
neer?” jokes Wayne Nickols '83,
MS '92. “An introverted engineer
looks at his shoes when he’s talk-
ing to you, an extroverted engineer
looks at your shoes when he’s
talking to you.”

Nickols, a member of the
Society of Engineering Alumni
(SEA) Council, figures a little
levity can't hurt loosen up the
engineering students and alumni
who have gathered in the Glass
Pavilion on this winter evening.
The students are paired with
alumni at tables spread in a circuit
around the room. After Nickols
finishes speaking, each pair will
have six minutes together before a
bell signals the students to slide a
space to the left.

Joking aside, Nickols and the
rest of the SEA, with help from
the Career Center and the
Whiting School’s Office of
Development and Alumni
Relations, are offering an experi-
mental antidote for the shoe-
struck: a practice session for fast
and effective self-promotion.
“Speed networking” is based on
the similarly named singles event
for dating; it made its debut dur-
ing Engineers Week in February.

An annual tradition for stu-
dents and alumni, EWWeek 2011 also
included a dry pasta/marshmallows
towerbuilding contest; a Women of
Whiting panel on careers in the sci-
ence, technology, engineering, and
mathematics fields; and a memorial
seminar with art installation in
honor of distinguished alumnus
and faculty member M. Gordon
“Reds” Wolman '49.

FAST TRACK: Engineering students and alumni zip through the networking process.

For student participants, the
speed-networking event was a hit.
At traditional networking events,
says Justin Lee *11, mechanical
engineering, “you talk to two or
three people and sometimes you
get stuck.” The built-in flow of
speed networking eases the min-
gling, he says.

At the end of Round 1, the
atmosphere becomes frantic:
People shake hands while racing to
get in last words, scribbled email
addresses. When no one has rotat-
ed a minute later, event leaders
decide to add a “one-minute warn-
ing” bell to the choreography; by
the last rounds at the end of the
hour, most participants have set-
tled into the rhythm.

Mike Brenner '63, who helped
plan the event, says he was
inspired to test speed networking
after the success of a student-
alumni mentoring program he
started about three years earlier.
His goal: to help young people
build the skills they need “to look
for jobs and promote themselves,”
he says.

In all, some 15 alumni repre-
senting as many different compa-
nies took part in the evening.
Many said they'd participate again,
and that they enjoyed speaking
with students. —Amy Dusto

To participate in upcoming SEA
events, contact engineering@jhu.edu.
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Alumni
Making
News

At the Helm
in Bologna

Kenneth Keller, MSE '63, PhD
'64, has pursued an interna-
tional career across many boundar-
ies, and not just the kind with
customs officials. From the start,
his wide interests and capabilities
in science and technology led him
from the liberal arts to a PhD in
chemical engineering, and then
university leadership and foreign
affairs.

Today, as director of the
Bologna Center in Italy, part of
Hopkins' Nitze School of
Advanced International Studies
(SAIS), and a professor of science
and technology policy, Keller sees
that his own story is not such an
anomaly.

“Most of our students, who
are typically in their first year of a
two-year master’s program, come
from a background in social
sciences, but we're seeing more
coming from engineering,” says
Keller. He estimates that
about 10 percent of stu-
dents at the Bologna
Center start in engineering,
and find that what led
them to engineering—
the desire to do
something that has a
positive impact on
society—leads them on to
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international affairs, he says,
“because that’s the link through
which technology enters society.”

In the course he teaches on
technology and international
affairs, says Keller, “the intersection
between science, technology, and
international issues comes up again
and again.” For example, how does
an international consensus come
about on the question of climate
change? “On one hand, it’s a scien-
tific question,” he observes, “but it’s
also a question of political process.

“The application of anything
we develop in technology is medi-
ated by public policy,” says Keller.

Keller has been at the forefront
of these issues in practice as well as
in academia. At the University of
Minnesota, a public research uni-
versity now with more than 51,000
students in 143 degree programs,
Keller served first as provost and
vice president of academic affairs
(1980-1985) and then as president
(1985-1988), “roles in which | was
helped by the fact that engineers
were used to dealing with complex
problems,” he says.

In 1990, he was asked by the
Council on Foreign Relations to
look at the intersection of science,
technology, and foreign relations.
He recalls, “It seemed a natural
transition.” He served the council
for six years as senior fellow for
science and technology and senior
vice president of programs.

In the 1990s, Keller also served
as a science and technology advisor
to the director of the CIA. (“We
didnt do much in the operational
area—the spies. That wasn't our
thing.”) Then came a year as a vis-

iting scholar at the Bologna Center.
He and his wife fell in love with
the place.

As part of the SAIS master’s
program, the Bologna Center pre-
pares about 190 students a year for
careers in international affairs, with
an emphasis on economics, inter-
national development, geographic
area studies, and languages.

Since Keller became the cen-
ter’s director in fall 2006, he has
worked to strengthen its role as a
center of study for sustained and
in-depth explorations. He points to
last year’s 11-lecture series on Islam
and Europe as just one example.
The center has also been open to
collaborations with other institu-
tions. It recently worked with the
Foundation for Worldwide
Cooperation, established by former
Italian Prime Minister Romano
Prodi, to organize a May 2010
international conference on Africa.
In preparation for the conference,
20 Bologna Center students pre-
pared background papers exploring
the continent from different
perspectives.

This spring, Keller is visiting
Baltimore with plans to meet with
department heads at Hopkins'
schools of Arts and Sciences and
Engineering to explore new collab-
orations. “One of the nice things
about the Hopkins engineering
school is that it’s small and quick
on its feet,” says Keller, allowing it
to respond nimbly to opportunities
that arise.

Keller wants his faculty at the
Bologna Center to have the kind
of stimulation he’s enjoyed in his
career. “One of my goals is that
we keep the very, very strong and
productive people here,” he says,
and actively engaged in work that
crosses conventional lines and
disciplines. — David A. Taylor



Piloting
Professionals

In October 2010, Dexter G. Smith
took over as associate dean of the
Whiting School’s Engineering for
Professionals. The son of a Navy
pilot, Smith is an instrument-rated
commercial pilot and certified flight
instructor. The magazine sat down
with him as he took over the
cockpit at EP

When did you first become
involved in the Engineering
for Professionals program?

My involvement goes way back.

I moved to Baltimore in 1980
after finishing my master’s degree
in biomedical engineering at
Rensselaer Polytechnic Institute.
| came to take a job as a clinical
engineer at Montebello Hospital
in Baltimore. | started taking
classes in Barton Hall, at what
was then the Evening College,

a precursor to EP. Many of the
students were technicians from
Westinghouse, in an eight-year
evening program to get their
bachelor’s degrees. | had so much
respect for those students, working
s0 hard to get that BS in engineer-
ing from Hopkins. In 1982, |
returned to Rensselaer to pursue
my doctoral degree in electrical
engineering.

How has EP changed since
those days?

Today we have 38 full-time
employees at the Dorsey Center in
Elkridge, MD, a $22 million bud-
get, and as many as 500 working
professionals as part-time instruc-
tors in any given year. We are a full-
scale professional program within

the Whiting School that offers
master’s degrees in 15 different dis-
ciplines, with five of those degrees
offered fully online. We currently
have more than 2,200 students at
eight education centers in the
Baltimore-Washington area. \We
also offer programs and courses
nationally through industry part-
nerships and online.

What were you doing before
you moved to EP?

I joined the Hopkins Applied
Physics Laboratory in 1995.
Before my current position at EP,
I was serving as the biomedicine
business area executive at APL,
where | was responsible for the
funding and personnel of a $30
million business unit. In that
position, my responsibilities
included developing military
projects that would help ensure
the acute care and rehabilitation
of our soldiers. It was extremely
rewarding work since my son is a
Ranger-qualified officer in the
82nd Airborne with a tour in Iraq

and Purple Heart under his belt.
We worked on projects that
included the development and
testing of improved body armor;
up-to-date medical technology
for use in remote areas; and a
revolutionary, neural-controlled
upper-extremity prosthetic limb
(see p. 13). The latter was the
largest competitive DARPA
(Defense Advanced Research
Projects Agency) award ever
received by APL. Prior to the bio-
medical work, | worked on home-
land security issues, specializing
in facilities characterization and
chemo/bio sensor development.

What is your vision for EP’s
future?

If you had told me 10 years ago
that we would have so many of
our students taking courses online,
I would not have believed you. We
have just kicked off a new round
of strategic planning to help deter-
mine what EP could and should
look like in five to 10 years. | have
put together a team of advisors to
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Today, EP is one of

the largest and most
respected programs
providing part-time
graduate education for
working engineers and
applied scientists in
the country.

develop this long-term strategic
plan to meet the needs of our stu-
dents and their employers, and our
industry partners, given the recent
increases in enrollments in our
online and industry partnerships.

Are there any changes that
you made right away?

I want our students to feel they
are having a meaningful graduate
school experience and that they
are part of the Hopkins commu-
nity. 1 am working to continue to
change the perception that EP is
somehow separate from the
Whiting School and Hopkins.
The first thing | did at the Dorsey
Center was hang a Johns Hopkins
University banner outside my
office for students to see as they
head to class. There is more work
to be done to integrate our EP
alumni into the broader Whiting
School alumni community, and
we are working on that now.
Many EP alums have so much
to offer. They are already estab-
lished in their careers, in some of
the best companies and important
government agencies, and we want
to work with them to broaden the
experience for all of our students.
We are all part of the Johns
Hopkins community. —MBR
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In Memoriam

Charles O’Melia

Charlie O’'Melia, professor
emeritus in the Department of
Geography and Environmental
Engineering (DoGEE) and one
of the world’s leading water-treat-
ment researchers, died of a brain
tumor on December 16, 2010.
He was 76 years old.

“A true scholar and gentleman,
Charlie embodied the best of
Johns Hopkins,” noted Nick
Jones, dean of the Whiting School,
and Ed Bouwer, chair of DoGEE,
in a statement to the Whiting
School community.

“His generosity and warmth
of spirit were matched by a terrific
dedication to his work as a
researcher, educator, and scholar.
Charlie had a tremendous impact
on the department, the university,
and the field of environmental
engineering and his passing is a
terrible loss.”

Already an internationally
revered authority in water supply
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“A true scholar and gentleman,”
Charlie O’'Melia “embodied the
best of Johns Hopkins,” says
Dean Nick Jones.

and treatment when he joined the
DoGEE faculty in 1980, O’Melia
quickly proved to be an important
addition to the department. As a
researcher, mentor, and leader
(including the two terms he served
as department chair), O’Melia car-
ried the DoGEE torch in the spirit
of its founders, says Jones. It was
therefore a particularly meaningful
honor when, in 1999, he was
named the school’s inaugural Abel
Wolman Professor of
Environmental Engineering.

O’Melia and the generations
of students he mentored have
made major contributions to the
understanding of particle fate and
transport in natural aquatic envi-
ronments, and his work continues
to influence the design and
operation of today’s water and
wastewater treatment facilities.

Throughout his career,
O’Melia received wide recognition
for his achievements and numer-
ous honors. In addition to his
election to the National Academy
of Engineering in 1989, he
received the Athalie Richardson
Irvine Clarke Prize in 2000, the
Founders Award from the
Association of Environmental
Engineering and Science in 1995,
and, just a week before his death,
the Abel Wolman Award of
Excellence by the American Water
Works Association.

— Abby Lattes

SPRING 2011

Whiting Scoreboard:

Intense Competition This Admissions Season

Total undergraduate applications received: 19,388

Total students admitted: 3,550

Overall acceptance rate: 18.3%

Males/females: 51/49

Portion applying to the Whiting School of Engineering: 40%
States represented: 50

International students: 302, from 67 di erent countries

Whiting School of Engineering Stats:
Median Math SAT: 770

Median Critical Reading: 720

Median Combined (1600 scale): 1490
Median GPA: 3.91




Philanthropy

As a university trustee, scholar-
ship creator and active volun-
teer, Herschel Seder, A&S '39, of
Chicago, has played a pivotal role
in the Whiting School for nearly
four decades.

Seder, an astute business leader,
graduated from Hopkins in 1939
with a degree in economics. He
quickly rose to success, becoming
chairman and president of the
Milwaukee Valve Co. in 1952.
Together with his wife, the former
Ruth Altshuler, now deceased,
the Seders were active in Chicago
philanthropy as they raised their
children—John, James, Diane,
and Robert.

But Seder never forgot his
days in Baltimore. In addition to
serving as a Hopkins trustee, Seder
acted as a presidential counselor
and member of the national
advisory councils of the Whiting
School of Engineering, the Paul
H. Nitze School of Advanced
International Studies, and the
Applied Physics Laboratory.

“Herschel Seder has set the
standard for what it means to
share—not only his success and
resources but also his time and
expertise,” says Debra Lannon,
senior director of development in
the Johns Hopkins Office of
Development.

In 2004, the family established
the Herschel and Ruth Seder
Professorship in Biomedical
Engineering, the first endowed
professorship for biomedical engi-
neering, now held by Michael I.
Miller, who heads the Center for
Imaging Science. “The Biomedical
Engineering professorship was the
first of its kind in the highest
ranked department of biomedical
engineering in the country,” Miller
says. “I am honored to represent

A Family Affair

SEDER TREE: The philanthropy of Herschel Seder, A&S ‘39, of Chicago, and his family (pictured here) has created a

legacy of generosity, knowledge, and opportunity.

Mr. Seder in the Johns Hopkins
University world.”

In addition, the family has
awarded 47 scholarships to 25
students since the inception of
the Ruth and Herschel Seder
Scholarship Fund in 1974. These
students have become teachers,
inventors, scientists, physicians,
lawyers, and business leaders. At
least one, Christopher D. Riemann
M.D., Eng '89, an ophthalmolo-
gist at the Cincinnati Eye Institute,
has established his own fund in
memory of the support he received
from the Seders.

“Mr. Seder’s vision and gener-
osity were there for me at a pivotal
point in my life,” says Riemann.
One of the first things | did short-
ly after | finished training and
began working was to establish the
Riemann Scholarship Fund at

Hopkins. | wanted to do for others <

7. Seders vision
what Mr. Seder did for me.” ’

The Seders’ offspring have and genero Sll]/
followed their parents’ example.
Two sons, John and Bob, are were t/7€7”€fb7‘ me
Hopkins alumni, as is the Seders’ . .
daughter-in-law, Deborah ata P o Z‘él[ P omt

Harmon. Bob Seder currently
serves on the university board of
trustees, in addition to being chief
of the Cellular Immunology
Section at NIH’s Vaccine Research
Center. He and his wife, Deborah,
have established the William R.
Brody Faculty Scholar Award.

In a June 2010 letter to
honor the Seder Scholarships,
Johns Hopkins President Ronald
J. Daniels wrote to Seder: “You
epitomize all that we hope our
students will become, and we are
truly fortunate to have you as a
Johns Hopkins alumnus.”

— MBR

in my life.”

— CHRIS RIEMANN '89
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Olympic Exploits: A Golden

Era for Blue Jays Lacrosse

early a generation before
his triumphant exploits
in World War II's Pacific

Theater, Gen. Douglas MacArthur
entwined with Johns Hopkins
lacrosse history.

MacArthur, then a major gen-
eral, was asked to serve as presi-
dent of the United States Olympic
Committee for the 1928 Summer
Olympics in Amsterdam. The
corncob-pipe-smoking military
man would appoint a special com-
mittee for lacrosse, sanctioned as a
demonstration event for the sum-
mer games. (The sport had been
an official event in two previous
Olympic Games—1904 and
1908—with Canada taking gold
on both occasions.)

Rather than picking an All-
Star team of the country’s best
lacrosse players, the committee
chose to have an existing team rep-
resent the United States. To deter-

“To more than a few of
[the spectators], lacrosse
was viewed as a kind of
genteel murder.”

— FROM THE CHRONICLE OF ROB ROY
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mine the team, a playoff was set
up among six top squads of the
day: Johns Hopkins, Army, Navy,
Maryland, Rutgers, and the dynas-
tic and heavily favored Mount
Washington Lacrosse Club, the
equivalent of a professional team
today.

On June 9 at Baltimore
Stadium, 6th-seeded Johns
Hopkins stunned the estimated
crowd of 9,000 by downing
Mount Washington, 6-4. Hopkins
beat Army the following Saturday
to advance to the final against the
University of Maryland. In that
match, played before nearly
12,000 spectators, Johns Hopkins
defeated the Terps 6-3.

The historic win punched the
Blue Jays' ticket to Amsterdam to
play against New Westminster, the
champion of Canada, and the
North of England, Great Britain's
representative.

In early July, the squad board-
ed the S.S. President Roosevelt of
the United States Lines, a ship that
carried most of the U.S. Olympic
team, including MacArthur and
swimming great and future Tarzan
actor Johnny Weissmuller. On
board, the team stayed in shape
with calisthenics and laps around
a corklike running track on deck.

Senior second defenseman
Robert H. Roy 28 would later
write a chronicle of the trip to
Amsterdam and back—a journey
filled with banquets, some friendly
gambling, a few bouts of seasick-
ness, and lots of elbow rubbing
with athletes and VIPs.

Roy, a mechanical engineering
major who had overcome a serious
injury to his thigh bone his junior
year to make the Olympic roster,
would go on to a legendary career
at Johns Hopkins. He helped
establish what would become the
Department of Applied Mathe-
matics and Statistics and would
later serve as School of Engineering
dean from 1953 to 1966, and then
as dean for engineering sciences
until he retired in 1973.

In Holland, 40,000 spectators
witnessed the first day of lacrosse
competition at the Olympic
Stadium, where the United States
defeated Canada 6-3. As he did in
the playoff games, Johns Hopkins
coach Ray Van Orman employed
tight man-on-man “riding” tactics
that featured a glut of stick check-
ing. The physical nature of the
game play led to a notable fistfight
between center John D. Lang '30,
an electrical engineering major,
and the Canadian first attacker,
who was perhaps retaliating for
another U.S. player’s inadvertently



“THE MOST MANNERLY AND THE MOST ATTRACTIVE GROUP OF FELLOWS”:
The 1928 JHU lacrosse team, Olympic champions, included Rob Roy ‘28,

top row, far right.

cutting the Canadian player over
the eye with his stick. Roy would
later note that Gen. MacArthur
“raised hell” with the Hopkins
players involved.

The lacrosse-unaware Amster-
dam press took notice of the
defense-heavy sport—which in
those days had 12 players per team
on the field of play as opposed to
today’s 10-person team. “There
can be no doubt that the opinion
which most prevailed among our
uninitiated was that the players
were just there to beat each other
up with the sticks,” read an article
in the June 24 edition of The New
York Times, about the Olympic
Games.

Roy, in his chronicle, agreed
with the summation. “To more
than a few of [the spectators],
lacrosse was viewed as a kind of
genteel murder.”

The Johns Hopkins Olympic
team would lose to Great Britain
7-6 the next day. With Canada
defeating the British squad on the

competition’ final day, a three-way

tie arose. Although each team won
once and scored 12 goals, Johns

Hopkins was named the victor due

to the greater goal differential.
Coach Van Orman, speaking to
the Johns Hopkins News-Letter
upon returning to the States, said
that the team acquitted itself well
on the trans-Atlantic trip, both on
and off the field.

“MacArthur and others
unknown to me said that the
Johns Hopkins team was the most
mannerly and the most attractive
group of fellows on board the
boat. Even in Paris...the boys were
easily controlled.” Much credit
was given to team captain Carroll
“Lefty” Liebensperger, who kept
teammates in line.

Lacrosse supporters attempted
to make the sport a medal event
for the 1932 Summer Olympics,
to be held in Los Angeles, but
ended up having to settle for a
demonstration event.

Once again a playoff would
determine the U.S. representative,
but this time eight teams were
chosen: Johns Hopkins, Army,
Navy, St. John’s College,
University of Maryland, Mount
Washington, Rutgers, and an all-
star team of Six Nations Indians,
a somewhat controversial pick.
Johns Hopkins, undefeated in the
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regular season, would beat St.
John's and Rutgers to advance to
the rematch with the University
of Maryland. Hopkins prevailed
again.

In Los Angeles, nearly 80,000
were on hand to watch Johns
Hopkins defeat Canada in the
opening game at the Olympic
Stadium on August 7, although
lacrosse wasn't exactly top of the
menu.

“The majority were there for
the track and field events sched-
uled for that day,” said Joe Finn,
an archivist with U.S. Lacrosse,
the sport’s governing body. “The
lacrosse game was more an appe-
tizer.” As further evidence of the
lacrosse game’s second-class status,
officials had to suspend play in the
second half to allow for the finish
of the Olympic marathon.

Canada won the second
match, but Hopkins took the rub-
ber game to capture the unofficial
Olympic title. Will Rogers, the
famous cowboy, humorist, and
vaudeville star, provided play-by-
play commentary for the first half.

The 1932 competition fea-
tured second defenseman Millard
T. Lang '34, an electrical engineer-
ing student and multisport athlete
who would go on to a decorated
professional soccer career. His field
exploits would earn him spots in
the National Soccer Hall of Fame,
the National Lacrosse Hall of
Fame, and Sports Hlustrated’s list of
top 50 greatest sports figures of
the 20th century from Maryland.

— Greg Rienzi
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Alumni Awards

2011 Heritage Award
Recipients

The Heritage Award honors alumni
and friends of Johns Hopkins who
have contributed outstanding service
over an extended period to the
progress of the university or the
activities of the Alumni Association.

Morgan M. “Mal” Buchner Jr.,
EE '61, PhD '65

Morgan M. “Mal”
Buchner Jr. PhD,
an electrical
engineer by
training, has long
worked with the
Whiting School
to shepherd the school and its
endeavors, particularly in areas
of intellectual property and
technology transfer.

As an undergraduate,
Buchner played on the Hopkins
1959-61 men’s lacrosse teams.
After graduating from the
Whiting School with a PhD in
electrical engineering in 1965,
Buchner began his AT&T career
at Bell Labs, where he was
broadly involved in a range of
Bell System issues and later in
expanding the equipment
manufacturing business into
the international arena.

Since retiring from Lucent
Technologies, where he was vice
president, he has worked with a
number of smaller companies.
At the Whiting School, Buchner
serves on the school’s Technol-
ogy Commercialization Commit-
tee, where he lends his time and
expertise to help guide technol-
ogy from the intellectual property
stage through to commercializa-
tion. He also assists the Home-
wood Intellectual Property &
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Technology Commercialization
O ce on long-term strategy.
Buchner is active with
alumni events, too. He is a
member of the Alumni Council
and served on its executive
committee from 2002 to 2006.
He is a member of his 50th
Reunion Committee and expects
to celebrate that event this
spring. For the Buchners, Johns
Hopkins is a family tradition. His
daughter Meredith, AS '89, is
active at the School of Education,
and his daughter Jennifer is a
1988 Whiting School alumna.
His grandfather was the first
director of the Hopkins Teachers
College. Buchner is a member of
the Whiting Legacy Circle, and
he has created the Morgan M.
Buchner Jr. Undergraduate
Scholarship that supports
students on Homewood campus.

Richard E. Edwards, BE 53, MS '56
Richard E.
Edwards is a
strong supporter
of the alumni
activities at
Johns Hopkins
University.

His work career at the E.I. du
Pont de Nemours and Company
included both technical and
managerial positions in the
United States and abroad. His
expertise was utilized in the
transfer of technologies between
plant sites, plant expansions, and
start-up of new facilities related
to the production of titanium
dioxide pigment. He retired from
the Edge Moor Plant in 1993.

Edwards and his wife,
Louise, after raising four children,
turned their support to the
activities of the Whiting School
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and the Hopkins community.
He has served two consecutive
terms with the Alumni Council,
from 2005 to the present.

In addition, Edwards has
completed two consecutive
terms with the Society of
Engineering Alumni (SEA)
Council, from 2006 to 2010.

He has served most recently on
his 55th reunion committee.

He has not confined his
involvement to the Whiting
School; the School of Nursing
has also benefited from his
generosity and counsel. Edwards
and his wife are members of the
Legacy Circle groups at both
schools. The Edwardses have
also established scholarships—
the Richard E. Edwards Graduate
Scholarship at the Whiting
School and the Catherine M.
Loe er Scholarship at the School
of Nursing. The latter was
established in honor of Edwards’
aunt who graduated from the
Johns Hopkins Hospital Nursing
School in 1932 and retired in
1973 from the hospital adminis-
trative sta .

Richard A. Swirnow '55

Richard A.
Swirnow, longtime
supporter of
Johns Hopkins
University, has
been considered a
visionary among
peers and colleagues for his service
and philanthropy to Baltimore.

As a business leader, Swirnow,
founder of HarborView Properties
Development Co., was the key
developer who transformed the
42-acre former Bethlehem Steel
Shipyard into the HarborView
Marina & Yacht Club. The project

helped revitalize Baltimore’s

ailing south side. Today Swirnow is
president of Swirnow Charitable
Foundation Inc. and chair of
HarborView Properties. Swirnow is
known for his generosity and civic
activity. At Hopkins, he and his
wife, Rachel, made possible a
state-of-the-art mock operating
room that creates an exceptional
teaching area for students learning
robotic surgery. They also provided
seed funding and fellowship
support for the very successful
Center for Bioengineering
Innovation and Design (CBID) in
the Department of Biomedical
Engineering, as well as a naming
gift for the David E. Swirnow
Master of Science in Engineering in
Bioengineering Innovation and
Design. The Swirnows also have a
black box theater named for them
at the Mattin Center in recognition
of their support of that complex.

A 1955 graduate of the Whiting
School, with a degree in industrial
engineering, Swirnow also supports
other areas of the university. In
nominating Swirnow for this award,
Dean Nicholas Jones said, “When
asked, Mr. Swirnow will tell you that
his crowning achievement is his
ability to give back to the commu-
nity, and to develop and share new
innovations and knowledge. Mr.
Swirnow’s support of the Whiting
School, our students, and faculty
has made adi erence.”



2011 Distinguished Alumnus
Awards

The Distinguished Alumnus Award
honors alumni who have typified the
Johns Hopkins tradition of excellence
and brought credit to the university
by their personal accomplishment,
professional achievement, or
humanitarian service.

Roger Joseph Hajjar, MD, BME '86
Roger Hajjar is
currently the
director of the
Cardiovascular
Research Institute,
and the Arthur &
Janet C. Ross
Professor of Medicine at Mount
Sinai School of Medicine in New
York. He received his BS in biomedi-
cal engineering from the Whiting
School in 1986 and his MD from
Harvard Medical School and the
Harvard-MIT Division of Health
Sciences & Technology in 1990. He
completed his training in internal
medicine, cardiology and research
fellowships at Massachusetts
General Hospital in Boston.

Hajjar is an internationally
renowned scientific leader in the
field of cardiac gene therapy for
heart failure. His laboratory has
validated the cardiac sarcoplasmic
reticulum calcium ATPase pump,
SERCAZ23, as a target in heart
failure, developed methodologies
for cardiac-directed gene transfer
that are currently used by investiga-
tors throughout the world, and
examined the functional conse-
quences of SERCA2a gene transfer
in failing hearts. His basic science
laboratory remains one of the
preeminent laboratories for the
investigation of calcium cycling in
failing hearts and targeted gene
transfer in various animal models.
The significance of his research has

been recognized with the initiation
and recent successful completion
under his guidance of phase 1

and phase 2 First-in-Man clinical
trials of SERCA2a gene transfer

in patients with advanced heart
failure.

Hajjar’s active laboratory team
has revealed the basic mechanisms
of cardiovascular diseases. In
addition to targeting signaling
pathways to aid failing heart cells,
he is studying how to block
signaling pathways in cardiac
hypertrophy as well as apoptosis.
He is also targeting a number of
signaling pathways in the aging
heart to improve diastolic function.

Prior to joining Mount Sinai,
Hajjar served as director of the
Cardiovascular Laboratory of
Integrative Physiology and Imaging
at Massachusetts General Hospital
and associate professor of medicine
at Harvard Medical School.

Hajjar is also the scientific
co-founder of a number of
biotechnology companies including
Celladon Inc., Nanocor Co., and
Stemheal Inc.

Earle S. “Jock” Freedman, BE '50
Earle S. Freedman,
known by friends
and colleagues as
“Jock,” graduated
from the Whiting
School with a BE
A in civil engineering
in 1950. He began work for the
State Highway Administration
(SHA) as a bridge engineer that
same year, and he has never
stopped—making him the
longest-serving state employee.

In his nominating letter, SHA
administrator Neil J. Pedersen
wrote, “Jock has been a strong
advocate and mentor for genera-
tions of young engineers who

began working for him in the bridge
department and have gone on to
productive careers in bridge
design.” In October 2010, the
80-year-old Freedman celebrated
the 60th anniversary of his hiring
by the State Roads Commission,
the predecessor of today’s SHA.
Since 1975, Freedman has
served as director of the O ce
of Structures, where he oversees
bridge design, bridge remedial
engineering, and the inspections of
structures on the State Highway
System. Throughout his career,
colleagues say, he has stressed
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bridge safety and structural
integrity. Today he is finding
himself overseeing replacements of
Beltway bridges for which he devel-
oped cost estimates in the 1950s.
In addition, he has earned
a reputation as an advocate for
aesthetically pleasing bridges. The
Baltimore Sun, in an October 2010
article, noted that he had in his
0 ceasignthatreads: “Itis a
crime to build an ugly bridge.”
To that end, he worked on a
publication, Aesthetic Bridges
Users Guide, that was distributed
worldwide in 1993.
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Extreme
Instrument

his is no ordinary instrument: A tangle

of colored wires spills out from the
illuminated black wooden frame, onto a
desk that also holds the laptop to which
the entire contraption is attached.

The machine is silent, save for the laptop’s
faint hum, until Stephen Edwards '11 reaches
forward and waves his hand inside the frame
and the swirling sounds of a harp emerge—
swelling and subsiding in tone and volume as
his hand swipes up and down, back and forth,
through the air.

It's pretty cool. Or, as Edwards, who's
double majoring in computer engineering and
music composition at Johns Hopkins' Peabody
Institute, describes it, “Awesome...because
lasers plus music equals awesome.”

Edwards and Ryan Fay "11, also a computer
engineering major who has studied piano,
music theory, and musicology at Peabodly,
designed and constructed the laser harp for their
senior Electronic Design Lab. Says Edwards,
“Ouir first goal, other than to get an A in the
course, was to produce a serious instrument.”
The duo received an A+.
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A SIMPLE EQUATION: “Lasers plus music equals awesome.” Stephen Edwards and Ryan Fay demonstrate

their laser harp.

Though other people have built laser harps,
say the students, theirs is far more sophisticated
than ones you might find on YouTube or at a
science center. Most of these have just six to
12 strings and are limited in their usefulness as
musical instruments.

Their harp is about 36 inches wide and
18 inches tall. Along the top interior edge, 32
glowing lasers are Krazy Glued in place, and
another 16 are attached to the inside edge of
one of the vertical boards. Across from each of
the lasers, stuck to the frame’s opposite sides,
are 48 small diodes. Eight toggle switches are
lined up on the base.

According to Fay, their harp brings together
all the aspects of what you would expect to find
in a professional instrument. The 32 lasers
across the top produce 32 notes, giving the
instrument a range that spans from the lowest
note you could play on a cello to about the
highest. The vertical lasers control the volume.
And then there are the toggle switches. Concert
harps have seven pedals that can make every
pitch sharp, flat, or natural. Fay explains that
the toggle switches act as the harp’s pedals,
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providing full chromatic range, like playing the
white and black keys on a piano. The eighth
switch controls the harp’s all-chromatic and
all-natural options.

Professor Ralph Etienne-Cummings says
their project was a standout because “it cap-
tured the course’s entire chain of events"—from
concept and planning through construction
and budgeting, to a compelling demo.

Edwards, who is now pursuing a concurrent
BS/MS degree in computer engineering, plans
to spend his master’s year building a new
and improved laser harp. “You can't define
‘prototype’ better than this,” Edwards says of
the current instrument. Ultimately, Fay and
Edwards’ goal is to create a product that’s
marketable.

But they're rightfully proud of what they've
already made. “After the final 20 straight hours
we spent in 123 Barton working on this, |
can't tell you how much of a miracle it felt like
when we plugged it in and sound came out,”
says Fay. “It was a labor of love.” —Abby Lattes
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