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times to build up devices, but creating fully
3D structures demands extremely precise
alignment of the masks. The Harvard team,
led by materials scientist George White-
sides, does away with the need for masks
and alignment by defining the shape of the
structures with a pattern of capillary chan-
nels pressed onto the surface.

The key to the technique is poly-
dimethylsiloxane—otherwise known as sili-
cone rubber. “The big advantage of that
polymer is that it will come into tight con-
tact with most surfaces,” says team member
Rustem Ismagilov. He and his colleagues
create patterns of grooves in the surface of
the silicone rubber by polymerizing the rub-
ber sheet on a master with ridges on its sur-
face, similar to the way vinyl records are
made. Thenthey press the rubber sheet onto
the flat substrate to create closed capillary
channels. By passing different chemicals
through these capillaries, the researchers can
etch away the surface of the substrate or de-
posit material onto it, following the pattern
marked out in the silicone rubber.

The researchers found that they could
also deposit material at specific points with-
in a capillary, creating features as small as 3
micrometers, which Ismagilov says does not
compare badly with the 0.1 micrometer now
possible with photolithography. They relied
on laminar flow, a turbulence-free state that
develops in fluids under certain conditions.
“At the sizes of capillaries we have, it is al-
most impossible to create a flow that is not
laminar,” says Ismagilov. As a proof of prin-
ciple, the researchers exploited laminar flow
to deposit silver not across the whole width
of the capillary, but just in a narrow strip
down the middle.

They introduced the two components of a
commercial silver plating solution as two par-
allel flows in a zigzag-shaped capillary. Be-
cause there was no turbulence, the two solu-
tions flowed side-by-side without mixing.
They reacted only at their interface, deposit-
ing a thin silver thread on the bottom of the
capillary. The team went on to use the tech-
nique to create a three-electrode microelec-
trochemical detector inside a capillary: First,
they deposited a gold strip on a surface, then
etched away a stripe down the middle of it to
form two electrodes, and, finally, deposited a
silver reference electrode in between the two
gold electrodes. Whitesides now has his
sights set on making several other types of
devices, such as very small detectors and
light sources. “I’m hopeful that we can get
these systems to lase,” he says.

Marc Madou, a microfabrication re-
searcher at the Ohio State University in
Columbus, calls the technique “elegant.”
Both he and Whitesides agree that the tech-
nique does not have a great future in high-
volume manufacturing because it requires

NEWS OF THE WEEK

intensive monitoring, for example, of the
flows in the capillaries. But, Madou says, it
is a “good laboratory tool” for making small
experimental devices used in a wide range
of research fields, including chemical and
biochemical analysis and electrochemistry.
—~ALEXANDER HELLEMANS
Alexander Hellemans is a writer in Naples, Italy.
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A Good SNP May
Be Hard to Find

Over the past 2 years, academic and corpo-
rate labs alike have been swept up in a hu-
man DNA gold rush. They have eagerly
mined the human genome for minute differ-
ences between individuals, hoping to use the
information to analyze common diseases
and create powerful, custom-made drugs.
The target: single-base variations in DNA—
or single-nucleotide polymorphisms
(SNPs)—that occur about once in every
1000 bases of the 3 billion bases in the hu-
man genome. Many researchers hope that
random collections of these mutations will
yield a shortcut to identifying the genes un-
derlying such major diseases as asthma or
cancer. But now, findings by a couple of
major labs in this field suggest that the pay-
off of this strategy will not come any time
soon, because the most common type of
SNPs may not be the most informative.

This cool appraisal comes from two lead-
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SNP collector. Chakravarti's group learned
that protein-altering SNPs are extremely rare.

ing teams in SNP research, one headed by
human geneticist Aravinda Chakravarti of
Case Western Reserve University in Cleve-
land, Ohio, and the other by Eric Lander, di-
rector of the genome center at the White-
head Institute for Biomedical Research in
Cambridge, Massachusetts. Both groups
published reports in the July issue of Nature
Genetics based on SNP collections they
gathered from about 200 different human
genes. Their analyses suggest that a popular
approach to SNP hunting—comparing en-
tire genomes of just a few individuals to
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Ethically Acceptable? A presidential
ethics panel is ready to endorse a toler-
ant federal policy on the use of human
cells extracted from an embryo (below)
or aborted fetus. This week, the National
Bioethics Advisory Commission (NBAC)
tentatively approved a draft report urg-
ing the government to permit both the
use of embryonic stem cells and a con-
troversial harvesting
technique.

Stem cells are
prized because they
could be coaxed to de-
velop into almost any
body tissue. But
Congress has banned
federal funding of
embryo-harming re-
search due to moral
concerns, though the
National Institutes of
Health interprets the
law to mean that
grantees may use stem
cells from fetuses, or if someone else ex-
tracts them from embryos.

NBAC's draft says it should be "ethical-
ly acceptable” to use such cells, and to cul-
tivate them from unused “embryos re-
maining after infertility treatments.”
Whether Congress will go along with that
advice, however, isn't clear.

Property Rights Play Responding to
concerns that it's slowing the flow of dis-
coveries to market, the Japanese govern-
ment may surrender claims to inventions
produced by publicly funded research.
Proponents hope rules similar to the
1980 U.S. Bayh-Dole law—which surren-
dered government rights to taxpayer-
supported work—will energize Japan's
computer and biotech industries.

Japan already gives academic re-
searchers rights to work done under
standard grant schemes. But the govern-
ment still holds varying claims to discov-
eries made under some major R&D pro-
grams, including those run by the Min-
istry of International Trade and Industry
(MITI). Those rights “should be given to
the private sector,” says Osamu Chisaki,
executive director of the Japan Bioindus-
try Association, which last week pushed
the government to relinquish all rights.

MITI officials like the idea and say
they will deliver to the Diet a bill seeking
to amend relevant laws. But they are still
deciding how far it will go.

Contributors: Eliot Marshall and Dennis
Normile
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