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SILKEN
ELECTRONICS |

BIOMATERIALS: Electrode
arrays constructed from films
of silk cling to the brain

Silk-supported Y B'l.l II.EI!HG- ELECTRONICS on E-:ubﬁl ra'tcls [
electrode arvay of silk, scientists have created devicesso thin
wrapped o @ and flexible that thev hug the brain’s ridges and
model ofthe brain.  grooves (Nar. Mater, DOT: 10,0038 nmat2745). The

technology could improve the interface between
the brainand electronic devices, according to its
creavors, and coukd lead o novel di:tgnosncs and
therapies.

“Wewere trying to develop a new strategy for
intimately and nomnvasively integrating electron-
ics withthe human brain,” says John A. Rogers, a
University of [llinois, Urbara-Champaign, cherm-
istry professorwho spearheaded the work along
with University of Pennsylvania bicergineering
professor Brian Litt. Tothatend, the researchers
created ultrathin electrode arrays with an open-
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mesh design made from conventional materials.

On their oam, however, these netlike armays were
simply too floppy to mount onto the bumps and ridges
of the brain. The team reasoned that constructing the
arrays on a scluble substrate thatis both thin and flex-
iblewould provide the support they were locking for
andwould eventually dissolve away.

Silk turned out to bethe ideal material, Rogers ex-
plains, because it's water-soluble, forms smooth films,
andis biccompatible (silk sutures have beenapproved
by the Food & Drug Administration). When the silk dis-
solves, it leaves behind an electronic mesh that gently
shrink-wrapsthe braintissue.

“The result is a high-quality interface with the capa-
bility for measuring electrical activity in the brain with
unmatched precision in a manner that does not damage
thetissue in sny way,” Rogers says, “I'he potential ap-
plications range from systems for diagnosing and treat-
ing epilepsy 1 devices for brain-machine interfaces for
controlling prosthetics” he adds.

I’sa “veryclever but simple approach,” says William
M. Beichert, aprofessor of biomedical engincering at
Duke University. “This is a very imeresting technology
because it addresses two critical issues: intimate contact
with nonuniform and hvdrated tissues, and it avoids the
trauma of puncture wounds, " —BETHANY HALFORD

CARBENE SIZE
GUIDES COUPLING

ORGANOMETALLIC CHEMISTRY:
Li%a nd bulk affects outccme
of aldehyde-alkyne pairing

WlTH THE HELP of carbene ligands, chem-
ists have found new ways of controlling
cross-coupling reactions that lead to allylic
alechols, Choosing either large or small ligands fora

andother pharmaceuticals, and although chemists have
developed catalytic and enantioselective couplings of
aldehydes and alkynes, controlling the regiochemistry
of such metal-catalyzed couplingsis still not straightfor-
ward. To avold getting mixtures of products, researchers

| must turn to alkynes that are highly biased toward one

outcome or the other or that have directing groups. Such
warkaroundslimit the caerall utility of the reaction.

Now, John Montgomery and graduate students Has-
nain A. Malik and Grant . Sormunenof the University
of Michigan, Ann Arbor, have found that the stze of N-
heterocyclic carbene ligands of a nickel catalyst dictates
the regiochemical fate of the reactions (1. Ant. Chen, Soc,
DORoac2juocazezy). Bulky ligands lead tebond for-
mation at the more hindered end of the allkyne, whereas
small ligands l2ad to the apposite cutcome, Noligand is
the single bestchoice foreither scenarie ver, Montgomery
savs “We're trying to tease out those rules now,” he says.

With their nickel-catalyzed method, the team was
ableto control regioselectivity with less biased alkynes
andwas also able to override the selectivity thatwould be
expected of certain biased alkynes. Now, they are delving
intoawider range of alkynes and aldehydes totest the re-
action’s scope, aswell asimproving their ligands.

The Montgomery gronp’s work "solves a long-
standing problem in chemiecal reactivity™ and “pro-
videsa powerful example of the impact that diverse
N-heterocyclic carbenes can have in control of catalytic
reactions,” says Scripps Florida chemistry professor
Glenn Micalizio, whoselab also develops regioselective
cross-coupling reactions. —CARMEN DRAHL

nickel catalyst helps define which region ofan alkyne
will zouple tean aldehyde to form the aleohol, a level
of centrol syn:hetic chemists have traditionally found
difficult to achieve.
Allylic aleohols are common motifs in antibiotics
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COMMANDING A COUPLING
| Ligand size sets this pairing's regiochemical course
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