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• AMD Makes Smooth 
Transition to 90nm 
Manufacturing and Begins 
Shipping 90nm Athlon 
Chips 
 
• Spending on 
Nanotechnology to Top 
$8.6 Billion in 2004 
 
• Nanoforum Host Online 
Survey on European 
Nanotechnology Strategy 
 
• Canadian Researchers 
Pave The Way for 
Supercharged Internet 
Based on Light 
 
• Rensselaer Researchers 
Use Carbon Nanotubes to 
Create Efficient Filters 
 
• Ahead Of Schedule, 
Hydrogen Solar Ltd More 
Than Doubles Performance 
Of Its Tandem Cell 
 
• Nanoemboss A New 
Process To Enable 
Multilevel Replication 
 
• Nanotechnology 
Researchers Recognised by 
Helmholtz Association 
Erwin Schrödinger Prize 
 
• RNA Could Form Building 
Blocks For Nanomachines 
 
• EU to Find Nano-
Biotechnology Project to 
the Tune of 26m Euros 
 
• NanoOpto Secure a 
Further $3.3m in Venture 
Capital Financing 
 
• Bigger Isn't Always 
Better 
 
• EU Nanofabrication 
Research Targets Smart 
Materials 
 
• NanoTruck Draws Crowds 
Across Europe 
 

 
Nanotechnology News

RNA Could Form Building 
Blocks For Nanomachines 

Microscopic scaffolding to 
house the tiny components of
nanotech devices could be 
built from RNA, the same 
substance that shuttles 
messages around a cell's 
nucleus, reports a Purdue 
University research group. 

By encouraging ribonucleic 
acid (RNA) molecules to self-
assemble into 3-D shapes 
resembling spirals, triangles, 
rods and hairpins, the group 
has found what could be a 
method of constructing 
lattices on which to build 
complex microscopic 
machines. From such RNA 
blocks, the group has already
constructed arrays that are 
several micrometers in 
diameter – still 
microscopically small, but 
exciting because 
manipulating controllable 
structures of this size from 
nanoparticles is one of 
nanotechnology's main goals.

"Our work shows that we can 
control the construction of 
three-dimensional arrays 
made from RNA blocks of 
different shapes and sizes," 
said Peixuan Guo, who is a 
professor of molecular 
virology in Purdue's School of
Veterinary Medicine. "With 
further research, RNA could 
form the superstructures for 
tomorrow's nanomachines." 

 Ads by Google

Quantum dots 
nanomaterial 
Commercial 
nanocrystals 
available for 
products and apps. 
in nanotech 
www.evidenttech.com

Nano Material 
Technology 
nano thermal spray 
is stronger than 
steel at a fraction of 
the weight 
nanothermalspray.com

Emerging Growth 
Company 
Pioneer of Life 
Changing 
Technology Tops 
Bloombergs 2003 
Illinois List 
www.crgq.com

Explore 
Nanostructures 
Stanford 
Nanotechnology 
Program. Latest 
research. 
Innovative ideas. 
scpd.stanford.edu

N
C

N

N

N

N

Page 1 of 6RNA Could Form Building Blocks For Nanomachines

8/18/2004http://azonano.com/news.asp?newsID=274



• European Commission 
Launches Open 
Consultation on 
Nanotechnology 
 
• Applied Nanotech 
Develop Low Cost Process 
for Manufacturing Thin Film 
Transistors from 
Nanotubes 
 
• The American National 
Standards Institute Forms 
Nanotechnology Standards 
Panel 
 
• Sandia Patent 
Technology for Improving 
Computer Memory, 
Catalysts, Ceramic/Metal 
Seals and Nanodevices 
 
• Nano-Proprietary Enter 
Joint Research Agreement 
with Alps Engineering 
 
• New Way to Synthesize 
Quantum Dots 
 
• Nanosphere Expands 
Multi-Million Dollar 
Contract with U.S. 
Government 
 
• ANSI Establishes 
Nanotechnology Standards 
Panel 
 
• Conference To Explore 
Future of Nanoscience 
 
• Major Norwegian Project 
On Nanomaterials 
Technology 
 
• pSivida Granted US 
Patent for Biosilicon 
 
• New Understanding on 
How Metals Change Shape 
at the Nanoscale 
 
• Ancient Life Forms Help 
Progress Nanotechnology 
 
• Nanomedicine – Global 
Developments and Growth 
Opportunities Analysis 
 
• US Patents for The Use of 
Electron Emissions from 
Carbon Nanotubes Granted 
to Applied Nanotech 
 
• The European 
Commission Is Launching A 
Wide Consultation On Its 
Communication Towards a 
European Strategy for 
Nanotechnology 
 
• Royal Society Publish 
Report on The Potential 
and Need For Responsible 

The paper, which Guo co-
authored with Dan Shu, 
Wulf-Dieter Moll, Zhaoxiang 
Deng and Chengde Mao, all 
of Purdue, appears in the 
August issue of the journal 
Nano Letters. 

Nanotechnologists, like those 
in Guo's group, hope to build 
microscopic devices with 
sizes that are best measured 
in nanometers – or billionths 
of a meter. Because nature 
routinely creates nano-sized 
structures for living things, 
many researchers are turning
to biology for their inspiration
and construction tools. 

"Biology builds beautiful 
nanoscale structures, and 
we'd like to borrow some of 
them for nanotechnology," 
Guo said. "The trouble is, 
when we're working with 
such tiny blocks, we are 
short of tiny steam shovels 
to push them around. So we 
need to design and construct 
materials that can assemble 
themselves." 

Organisms are built in large 
part of three main types of 
building blocks: proteins, 
DNA and RNA. Of the three, 
perhaps least investigated 
and understood is RNA, a 
molecular cousin to the DNA 
that stores genetic blueprints 
within our cells' nuclei. RNA 
typically receives less 
attention than other 
substances from many 
nanotechnologists, but Guo 
said the molecule has distinct
advantages. 

"RNA combines the 
advantages of both DNA and 
proteins and puts them at 
the nanotechnologist's 
disposal," Guo said. "It forms 
versatile structures that are 
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Development of 
Nanotechnology 
 
• National Science 
Foundation Fund 
International Nanotech 
Research Projects 
 
• Nanoimprinting 
Breakthrough for Mass 
Producing Nano Scale 
Devices 
 
• Breakthrough in The 
Development of Gallium 
Nitride Nanowires 
 
• New Nanotech Effect, 
Ability to Move Water 
Molecules By Light 
 
• Acrongenomics Advances 
in Nanobiotechnology Field 
With Cancer Detection Kit 
 
• University of Surrey Has 
Announced Imminent 
Launch of a New EngD in 
Nano-Materials & 
Nanotechnology 
 
• Nanotechnology's 
Development Must Be 
Guided By Appropriate 
Safety Assessments To 
Minimise Risks To People & 
Environment 
 
• 3D Systems Announces 
the Availability of 
Engineered Nano-
Composite Bluestone SL 
Material for SLA Systems 
 
• New Class of 
Luminescent Quantum Dot 
Nanoparticles Target and 
Image Cancerous Tumors 
 
• Nanomarkets Release 
White Paper on 
Nanotechnology Trends 
 
• New Version Of Software 
For 3DAP Atom Probe 
Accelerates Materials 
 
• First Introductory 
Nanotechnology Class To 
Be Offered At Rice 
University 
 
• Carbon Nanotechnologies 
Inc. Announces the 
Allowance of a U.S. Patent 
for Contacting Single-Wall 
Carbon Nanotubes With 
Catalytic Metal 
 
• pSivida Granted 
Australian Patent for 
BioSilicon 
 
• The Nanobioengineering 

also easy to produce, 
manipulate and engineer." 

Since his discovery of a novel
RNA that plays a vital role in 
a microscopic "motor" used 
by the bacterial virus phi29 
(see related story), Guo has 
continued to study the 
structure of this RNA 
molecule for years. It formed 
the "pistons" of a tiny motor 
his lab created several years 
ago, and members of the 
team collaborated previously 
to build dimers and trimers – 
molecules formed from two 
and three RNA strands, 
respectively. Guo said the 
methods the team used in 
the past made their recent, 
more comprehensive 
construction work possible. 

"By designing sets of 
matching RNA molecules, we 
can program RNA building 
blocks to bind to each other 
in precisely defined ways," 
he said. "We can get them to 
form the nano-shapes we 
want." 

From the small shapes that 
RNA can form – hoops, 
triangles and so forth – 
larger, more elaborate 
structures can in turn be 
constructed, such as rods 
gathered into spindly, many-
pronged bundles. These 
structures could theoretically 
form the scaffolding on which
other components, such as 
nano-sized transistors, wires 
or sensors, could be 
mounted. 

"Because these RNA 
structures can be engineered 
to put themselves together, 
they could be useful to 
industrial and medical 
specialists, who will 
appreciate their ease of 
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Laboratory Leads The 
Nanometric Scale Research 
Of A European Project 
Focused On The 
Differentiation Of Stem 
Cells 
 
• Samsung Start Work on 
Expansion of Austin 
Semiconductor Plant 
Including Nano-Scale 
Capabilities 
 
• Two Key Patents For 
Nano Layer Deposition 
Awarded to Tegal 
 
• New Carbon Nanotube 
Production Method 
 
• More Research Is Needed 
Into The Impact Of 
Nanoparticles On Human 
Health And The 
Environment 
 
• Silicon-Based 
Photodetector Sensitive to 
Ultraviolet Light 
 
• IBM Scientists Make 
Breakthrough in Nanoscale 
Imaging 
 
• New Method To Create 
Uniformly Sized Metal 
Nanospheres 
 
• Composite 
Nanostructures - Tiny 
Carbon Tubes Combined 
With Tiny Diamonds 
 
• Quantum Computing 
Made Possible Using 
Buckyballs and Nanotubes 
 
• Molecular Imaging Wins 
R+D Award for AFM Tool 
 
• Americans Encouraged 
by Prospects of 
Nanotechnology 
 
• SERS Nanoprobe, An 
Ultra-Sensitive Detection 
Tool 
 
• Discovery of Method to 
Manufacture Composite 
Nanocables 
 
• pSivida Win frost and 
Sullivan Research Award 
for Work in Nanomedicine 
 
• Oxonica and BASF to 
Collaborate on 
Commercialisation of Fuel 
Additive 
 
• Nanoscale Materials 
Subject To The Same 
Physical Rules As Macro-

engineering and handling," 
said Dieter Moll, a 
postdoctoral researcher in 
Guo's lab. "Self-assembly 
means cost-effective." 

Moll, while bullish on RNA's 
prospects, cautioned that 
there was more work to be 
done before nanoscale 
models could be built at will. 

"One of our main concerns 
right now is that, over time, 
RNA tends to degrade 
biologically," he said. "We 
are already working on ways 
to make it more resistant to 
degradation so that it can 
form long-lasting structures."

Guo said that though 
applications might be many 
years away, it would be most 
productive to take the long-
term approach. 

"We have not built actual 
scaffolds yet, just 3-D 
arrays," he said. "But we 
have built them from 
engineered biological 
molecules, and that could 
help us bridge the gap 
between the living and the 
nonliving world. If nanotech 
devices can eventually be 
built from both organic and 
inorganic materials, it would 
ease their use in both 
medical and industrial 
settings, which could multiply
their usefulness 
considerably." 

This research was sponsored 
in part by the National 
Science Foundation, the 
National Institutes of Health 
and the Department of 
Defense. Moll's postdoctoral 
research is funded by the 
Austrian Science Fund's 
Erwin Schroedinger 
Fellowship. 
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World Counterparts 
 
• Patent for Coated Single 
Walled Carbon Nanotubes 
and Ropes Awarded to 
Carbon Nanotechnologies 
 
• The Royal Society 
Welcomes Prince Charles's 
Views on Nanotechnology 
 
• High Value 
Semiconducting Carbon 
Nanotubes 
 
• Nanotechnology Activities 
at Bayer MaterialsScience 
 
• Singapore Launch 
Nanoscience and 
Nanotechnology Initiative 
 
• Isis Innovation Develop a 
Method for Purifying 
Semiconducting Carbon 
Nanotubes 
 
• Collaboration on 
Research of 193nm 
Immersion Lithography 
 
• Possible Quantum 
Stumbling Block Found For 
Nanotechnologies 
 
• Nanotech: Unpredictable 
And Un-Regulated 
 
• Optical Computers A Step
Closer Thanks to 
Nanometre-Sized Drill 
 
• GE Global Research’s 
Carbon Nanotube Diode 
Set Performance 
Benchmark 
 
• Nanoparticles, Super-
Absorbent Gel Clean 
Radioactivity From Porous 
Structures 
 
• Nanoparticles Stiff From 
Constant Strain 
 
• The Future of 
Nanotechnology 
 
• New Methods for 
Constructing 
Nanostructures and 
Calculating Their Electronic 
States 
 
• Nanosight Nanoparticle 
Detection System 
Launched 
 
• CNI and Kostat to 
Develop Next Generation 
Electronics Packaging 
Materials 
 
• Nano-Proprietary Signs 

For more information on 
nanomachines, click here. 
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Development, Purchase 
And License Agreement For 
Hydrogen Sensor Products 
 
• Oxonica Complete 
Restructuring and Expand 
Operations 
 
• Research on 
Nanomedicine - Global 
Developments and Growth 
Opportunities 
 
• Patent for New 
Compound that Could Act 
As A Molecular Switch 
 
• Indian President Calls for 
Integration of Technology 
Including Nanotechnology 
 
• CNI Awarded US Patent 
for Carbon Nanotubes on 
Supported Catalyst 
 
• Nanotechnology invading 
europe: Spread the red 
carpet - and stand guard 
on it 
 
• pSivida Granted 
Australian Patent for 
Biosilicon 
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