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Nano propellers 
pump with proper 
chemistry

July 17, 2007 -  The
ability to pump liquids 
at the cellular scale 
opens up exciting 
possibilities, such as 
precisely targeting 
medicines and 
regulating flow into 
and out of cells. But 
designing this 
molecular machinery 
has proven difficult.

Now chemists at the 
University of Illinois at Chicago have created a theoretical blueprint for 
assembling a nanoscale propeller with molecule-sized blades.

The work is featured in Research Highlights in the July 12 issue of Nature 
and was described in the June 28 cover story of Physical Review Letters.

Using classical molecular dynamics simulations, Petr Král, assistant
professor of chemistry at UIC, and his laboratory coworkers were able to 
study realistic conditions in this microscopic environment to learn how the 
tiny propellers pump liquids.

While previous research has looked at how molecular devices rotate in 
flowing gases, Král and his group are the first to look at molecular propeller
pumping of liquids, notably water and oils.

"We want to see what happens when the propellers get to the scale where 
it's impossible to reduce the size of the blades any more," said Král.

Král's group found that at the molecular level -- unlike at the macro level --
the chemistry of the propeller's blades and their sensitivity to water play a 
big role in determining whether the propeller pumps efficiently or just spins 
with little effect. If the blades have a hydrophobic, or water-repelling nature, 
they pump a lot of water. But if they are hydrophilic -- water-attracting -- 
they become clogged with water molecules and pump poorly.

"Pumping rates and efficiencies in the hydrophilic and hydrophobic forms 
can differ by an order of magnitude, which was not expected," he said.

The UIC researchers found that propeller pumping efficiency in liquids is 
highly sensitive to the size, shape, chemical or biological composition of 
the blades.

"In principle, we could even attach some biological molecules to the blades
and form a propeller that would work only if other molecules bio-compatible
with the blades are in the pumped solution," he said.

Curious about 
Nanotech?
Learn about 
Nanotechnology in an 
easy and convenient 
way! 

l itStamp 
Microcontrollers
Do you want to pay 
less? Pay less than 
half price here! 
www.c-stamp.com
Nanotechnology 
Investment
New nanotechnology 
that may reverse aging 
and treat disease 
www.504bank.com/telo
Nanotechnology Now
Nanotech's Future Is 
Now. Learn How To 
Profit in this Free 
Research Rpt 
www.QuantumInvestor.
Ga Tech Nano 
Research Ctr
Microelectronics, 
Nanotechnology 
E-beam litho, 
Nano-imprinter 

i t h d

Discount Boat Propellers
Huge selection with low prices We ship 99% of 
our sales in one day 
www.tacomapropeller.com

High Strength Boat Shaft
Stainless Shafting solutions Grades tailored to 
your need 
www.msishafting.com

Aircraft Propellers
Call us at 1-888-776-7957 sales & overhaul,FAA 
Repair Station 
www.propworksinc.com



Nano propellers pump with proper chemistry http://www.brightsurf.com/news/headlines/31591/Nano_propellers_pu...

2 of 5 7/23/2007 7:32 AM

The findings present new factors to consider in developing nanoscale 
liquid-pumping machines, but Král added that such technology probably
won't become reality for several years, given the difficult nature of 
constructing such ultra-small devices.

Král's laboratory studies how biological systems, like tiny flagella that move
bacteria, offer clues for building motors, motile systems and other 
nanoscale devices in a hybrid environment that combines biological and 
inorganic chemistry.

"The 21st century will be about hybrid biological and artificial nanoscale 
systems and their mutual co-evolution," Král predicts. "My group alone is
working on about a half-dozen such projects. I'm optimistic about such 
nanoscale developments."

University of Illinois at Chicago
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Tightly packed molecules lend unexpected strength to nanothin sheet
of material
Scientists at the University of Chicago and Argonne National Laboratory 
have discovered the surprising strength of a sheet of nanoparticles that 
measures just 50 atoms in thickness.

University of Pennsylvania engineers discover natural 'workbench' 
for nanoscale construction
Engineers at the University of Pennsylvania have taken a step toward 
simplifying the creation of nanostructures by identifying the first inorganic 
material to phase separate with near-perfect order at the nanometer scale.

On a Wire or in a Fiber, a Wave is a Wave
In an experiment modeled on the classic "Young's double slit experiment" 
and published in the journal Nature Nanotechnology, researchers have 
powerfully reinforced the understanding that surface plasmon polaritons 
(SPPs) propagate and diffract just like any other wave.

EPA foregoes opportunity to improve nanotechnology oversight
The U.S. Environmental Protection Agency released its current thinking on 
whether a nanoscale material is a "new" or "existing" chemical substance 
under the Toxic Substances Control Act (TSCA).

Speed bumps less important than potholes for graphene
For electrical charges racing through an atom-thick sheet of graphene, 
occasional hills and valleys are no big deal, but the potholes-single-atom 
defects in the crystal-they're killers.

Piecing together the cyanobacteria puzzle
Blue green algae are significant species in the global carbon cycle because
they transform nitrogen gas from the atmosphere into a useable nutrient, 
enabling photosynthesis in nutrient-poor waters.

New way to target and kill antibiotic-resistant bacteria found
Putting bacteria on birth control could stop the spread of drug-resistant 
microbes, and researchers at the University of North Carolina at Chapel 
Hill have found a way to do just that.

A new technique for building nanodevices in the lab
Physicists at the University of Pennsylvania are using a new technique to 
craft some of the tiniest metal nanostructures ever created, none larger 
than 10 nanometers, or 10,000 times smaller than the width of a single 
human hair.

Nano technique allows precise injection of living cells
Specialized pulsed lasers have been used to inject individual cells with a 
variety of materials, but little is known about how this type of injection might 
affect living cells.

In Nature, Proteins Sweep up Nanoparticles
Here's a pollution-control tip from nature: Deep inside a flooded mine in 
Wisconsin, scientists from several institutions including the U.S. 
Department of Energy's Lawrence Berkeley National Laboratory (Berkeley 
Lab) have discovered a world in which bacteria emit proteins that sweep up
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metal nanoparticles into immobile clumps.
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