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Nanosheets made by mimicking protein formation

Friday October 13, 06:30 PM

By Kurt Kleiner

Unravelling the complex process by which nanoparticles self-assemble into microscopic
wafers could lead to new techniques for building nanoscale devices.

One of the most important challenges facing nanotechnology researchers is controlling
the way nanoscopic particles assemble into useful structures.

Researchers have already found that some particles will assemble into wires or simple
3D structures under the right conditions. Until now, however, making simple sheets from
nanoparticles has

proven particularly tricky. It has
normally involved forcing particles to
assemble on top of a liquid or at the
interface between two different
mixtures.

Nicholas Kotov at the University of
Michigan, US, noticed that cadmium
telluride nanocrystals spontaneously
form sheets 2 microns thick if
submerged in water. He and
colleague Sharon Glotzer performed
experiments and computer
simulations to figure out precisely
what was going on.

It turned out that a complex set of
interactions cause the sheets to form.
The simulations reveal that this very closely mimics the way some proteins form tiny
sheets.

To begin with, each nanocrystal is partially coated with a surfactant, which is left over
from the process used to grow the crystals. Those parts of the crystals coated with
surfactant are hydrophobic, and tend to want to stick to one another. But uncoated parts
are hydrophilic, and prefer to be surrounded by water. Each nanocrystal is also a dipole,
like a bar magnet, and has a positive charge.
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"It's a complicated combination of these forces," Glotzer says. "If all you had was
hydrophobic and hydrophilic interactions, the crystals would still aggregate into
something. But it wouldn't necessarily be sheets."

The process is similar to one employed by a protein found in bacteria to form sheets
known as S-layers, which form the outermost layer of a cell.

The work could prove useful for scientists trying to build nanoscale devices. Knowing
exactly how the cadmium telluride forms these sheets could enable them to manipulate
other nanoparticles so that they do the same thing, Glotzer says.

"Once we know how to manipulate the forces between the nanoparticles and their ability
to self-organise, it will help us in a variety of practical applications," Kotov says, "from
light-harvesting nanoparticle devices to new drugs which can act like proteins, but are
actually nanoparticles."

Journal reference: Science (vol 314, p 274)

Related Science News

Portugal plans giant 'carbon fund' to meet emissions targets
Emergency operations head to flood-hit Somalia as toll hits 73
Tip of the tongue: When words trigger taste
Swiss scientists tap brain for out-of-body experience
Daily grind: Fossil molars add to Neanderthal debate

More Hot Topics

More Photos

Hot Topics
Climate &
Global
Warming

Cloning & Stem
Cell Research

NASA

Message Boards
Pluto losing status as
planet

cloning

Animal Rights Violence

Browse the Science
boards

Video Bulletins
UK news -
Afternoon
edition

World news at
1600

Showbiz news -
Today's
Showbiz news

Earlier ITN Bulletins

Slideshows
Britney & Kevin

Madonna Adoption

Iraq Photos

In the News

Tony Blair

NHS

Britney

George Bush

Paul McCartney

Borat

News on the Web

BBC - Pope calls for
religious exchange 

Guardian - Lawyer's
killers jailed for life 



11/28/2006 12:57 PMNanosheets made by mimicking protein formation - Yahoo! News UK

Page 3 of 4http://uk.news.yahoo.com/13102006/12/nanosheets-made-mimicking-protein-formation.html

Yes

No

unsure

Find more about RSS

Sky News - New
Radiation Fear After
Ex-Spy's Death 

CNN - Iran: U.S.
causes Iraq violence 

Telegraph.co.uk -
Grade's defection
'throws BBC into
disarray' 

News Poll

Would you trust the
'male pill'?

Vote
View Results

Yahoo! Weather

London 2...8 C

Glasgow 1...8 C

Cardiff 0...8 C

Belfast 4...9 C

Add to My Yahoo!
Find more about My Yahoo!

UK News

World News

Entertainment News 

Visit Yahoo! Answers or learn more

Yahoo! Answers Feed: 

ans

Questions people have asked...

Could it be that Global Warming is a myth?
by matt30 - 18 Answers

Seriously, is the Big Bang theory rubbish?
by scott e - 14 Answers

Is the Moon older than the Sun and Earth?
by scott e - 7 Answers



11/28/2006 12:57 PMNanosheets made by mimicking protein formation - Yahoo! News UK

Page 4 of 4http://uk.news.yahoo.com/13102006/12/nanosheets-made-mimicking-protein-formation.html

Browse Yahoo! Products and Services: Briefcase
Broadband
Careers
Cars

Chat
Finance
Games
Greetings

Groups
Horoscopes
Mail
Maps

Messenger
Mobile
Movies
Music

My Yahoo!
News
Personals
Photos

Property
Search
Shopping
Sport

TV
Toolbar
Travel
All Y!
Services

Search:  Yahoo! News  All the Web

Copyright © 2006 Yahoo! UK Limited. All rights reserved.
Privacy Policy - Terms of Service - Help


