
dents who enrolled came from concentra-
tions all over the map: chemistry, physics,
computer science, economics, govern-
ment, literature, Romance languages, phi-
losophy, visual and environmental stud-
ies. The whole point of Engineering
Sciences 147, “Idea Translation: E≠ecting
Change through the Arts and Sciences,” is
to blur the lines between disciplines and
craft solutions that draw on several.

Edwards observed that Harvard stu-
dents tend to excel at many things upon ar-
rival, but are then forced to choose one—
mathematics or music theory, biology or
writing—that becomes their focus. His
thesis is that the structure of modern-day
universities discourages e≠ective problem-
solving in the wider world. When
boundaries are blurred, “the fused
method that results, at once
aesthetic and scientific—
intuitive and deductive,
sensual and analytical,
comfortable with un-
certainty and able to
frame a problem, em-
bracing nature in
its complexity
and able to sim-
plify to nature in
its essence—this is
what I call ArtScience,”
he writes in his book on
the concept, ArtScience:
Creativity in the Post-Google
Generation (forthcoming from
Harvard University Press).

Edwards’s own life is the
basis for his theory. He holds a doc-
torate in chemical engineering and
taught in that field at several institutions
before coming to Harvard in 2002. He also
started two companies and patented
nanoparticles designed to deliver drugs
through the lungs. Though science has
been his livelihood, Edwards writes
fiction and serves on the advisory board
for the American Repertory Theatre. He
credits his artistic pursuits with enabling
him to approach problems in novel ways.

In his course, Edwards has students
plot their problem-solving processes on
“idea maps” to show how they have tran-
scended barriers among society, culture,
industry, and research and education. He
brings in “idea translators”: people who
have brought a big idea to fruition. Guest
speakers last fall included a concert pi-
anist who earned a doctorate in electrical

engineering and developed a technique
for musical variation based on the princi-
ples of chaos theory, and a physician, an
infectious-disease scientist, who has used
theater and photography to communicate
the urgent problems caused by land
mines, tuberculosis, and HIV in the devel-
oping world.

The idea that art and science can seed
each other and thrive in one another’s pres-
ence is not new. Edwards’s book cites many

previous works on the topic, as well as a
1995 conference in Brussels titled “Einstein
Meets Magritte.” His own addition is the
undergraduate course, although he has also
cobbled together money from the engineer-
ing school and the provost’s o∞ce to enable
students from the course to pursue their
ideas. (His Idea Translation Lab was co-
founded with Paul Bottino, executive direc-
tor of Harvard’s Technology and Entrepre-
neurship Center, who collaborated with
Edwards in designing and teaching the
course.) One group of students has already
filed a provisional patent application for
uses of microfluidics in architecture (for ex-
ample, a window at an airport gate might

announce “Now boarding” by using
liquid that moves through the glass). 

Powerful and time-honored
institutions such as Harvard

naturally develop a resistance
to change, Edwards argues,

and universities must
counteract this, not just
by rewarding creativ-
ity and innovation,
but by building an in-
stitutional culture
that supports those

qualities. “This class,” he
told the audience on the
day his students pre-
sented their projects on
the main stage of the

Loeb Drama Center, “is
about empowering students

by emboldening them to dream.”
�elizabeth gudrais

david edwards e-mail address:

dedwards@deas.harvard.edu
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The Healthy Tan?

A lotion that tans your skin
without exposure to the sun
and protects you against skin
cancer sounds like the sort of

miracle product you’d hear about on a late-
night television commercial. But this
dream cream is no scam. 

In a study described in Nature last fall,
David E. Fisher, director of the melanoma
program at Dana-Farber Cancer Institute

and a professor of pediatrics at Harvard
Medical School, treated mice with a lotion
that triggers a pigment-producing cycle in
their cells. Unlike the sunless tanning
products currently on the market, which
simply “ paint on” a darker color, the
cream increased the production of
melanin, the pigment that darkens skin
and protects it from ultraviolet (UV)
rays—even in a lab strain of “redhead”

I l l u s t r a t i o n  b y  N i c h o l a s  Wi l t o n



mice genetically engi-
neered to be fair. 

The more lotion was
rubbed on the mice, the
darker they became.
The tan of the treated
mice was indistin-
guishable under a mi-
croscope from a natural
tan, and faded after a
few weeks just as nat-
ural tans do.

Fisher’s research has
transformed scientists’
understanding of the
biology of tanning. Pre-
viously, UV rays were
thought to penetrate
the skin to the base of
the epidermis, acting
directly on the nucleus
of the pigment-produc-
ing cells known as
melanocytes and caus-
ing damage to their
DNA. 

Fisher found, how-
ever, that the UV rays
are acting on di≠erent
cells—not on the me-
lanocytes, but on the
keratinocytes, the most
superficial skin cells,
which represent more
than 90 percent of the cells in the skin.
The keratinocytes then produce and re-
lease a hormone that attaches to the exte-
rior of melanocytes, thereby triggering
the production of melanin. 

In redhead mice that don’t normally
tan, however, Fisher discovered that the
receptors on the melanocytes’ surface do
not respond to the keratinocyte-derived
hormone. That finding allowed him to
trigger the tanning process in a di≠erent
way, by using the topically delivered drug
to bypass the defective receptors and di-
rectly stimulate the production of
melanin in the mice.

If the lotion works on humans as it
does on mice, even the fairest of redheads
will be able to acquire that sought-after
suntanned look without risking the blis-
tering burns that can come from sun ex-
posure. And pasty Northerners without
the time for a February jaunt to Aruba
can get a safe mid-winter bronze instead
of resorting to damaging tanning salons.

Despite the cream’s obvious cosmetic

appeal, its medical implications are what
excite Fisher, the study’s senior author.
The deadliest form of skin cancer, malig-
nant melanoma, is closely associated with
the amount of pigment in a person’s skin,
he says. Giving fair-skinned individuals a
way to tan without sun exposure (which
is associated with the more common
forms of skin cancer) would have an im-
portant impact on public health. 

Melanoma has been on the rise during
the past 30 years. It accounts for 62,000
new cancer cases and 8,000 deaths annu-
ally in the United States, and di≠ers from
other skin cancers, Fisher says, because
the risk does not decrease with sunscreen
use. He is testing the hypothesis that
using too much sunscreen and staying too
pale may actually increase the risk of
melanoma—a controversial idea that runs
counter to current conventional wisdom.

“There are a lot of people out there—
good parents who have absolutely the
best intentions for their children—who
buy SPF 50 sunscreen. They lather it on
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their kids and say, ‘Look, this child is as
pale as a ghost. We did a good job,’”
Fisher says. In fact, he warns, that prac-
tice can be “dangerous” because it keeps
those children very pale. The opposite ap-
proach—giving children unprotected sun
exposure so they develop UV-protective
tans—is also harmful, because it will in-
crease their risk of basal cell carcinoma
and squamous cell carcinoma, two of the
most common forms of skin cancer.

Is there a happy medium? If the cream
Fisher used on mice can be applied to hu-
mans, there may be. People could use it to
protect against melanoma by increasing
their pigmentation, he says, while contin-
uing to use sunscreen to protect against
other forms of skin cancer. 

It will be a few years before Fisher and
his team are ready to test their product on
people. Now they are testing it on lab
samples (discarded after surgeries) of
human skin, which is three to five times
thicker than the skin of a mouse. “If we
can achieve a result in [human] skin,”
Fisher says, “it’s very likely [the cream]
will work on a real person.”

�samantha henig

david fisher e-mail address:

david_fisher@dfci.harvard.edu

david fisher website:

http://research.dfci.harvard.edu/

fisherlab
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Willing
to War

O ur minds favor hawks over
doves, argues a recent For-
eign Policy article. Past psy-
chological research has

shown that when it comes to the ques-
tion of war, cognitive biases in the way
people process information and evaluate
risk predispose political leaders to mili-
tary action over diplomatic solutions. Ac-
cording to the article’s authors—gradu-
ate student in government Jonathan
Renshon, author of Why Leaders Choose War:
The Psychology of Prevention, and Daniel Kah-
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