
 
 
 
 
 
 
                
 

 
 

La multi ani 2013! 
Stimate doamne, Stimați domni, 

  Noua serie a E-newsletter AVANMAT este dedicata materialelor avansate, unul din domeniile 
tehnologice ”cheie” la nivelul Uniunii Europene. 
   

BIOMATERIALE 
 

1. Direct imaging of biomaterials 

The new technique involves taking two silicon-nitride microchips with windows etched in their 
centers and pressing them together until only a 150-nanometer space between them remains. The 
researchers then fill this pocket with a liquid resembling the natural environment of the biological 
structure to be imaged, creating a microfluidic chamber. Then, because free-floating structures yield 
images with poor resolution, the researchers coat the microchip’s interior surface with a layer of 
natural biological tethers, such as antibodies, which naturally grab onto a virus and hold it in place. 
Rotavirus is the most common cause of severe diarrhea among infants and children. By the age of 
five, nearly every child in the world has been infected at least once. And although the disease tends 
to be easily managed in the developed world, in developing countries rotavirus kills more than 
450,000 children a year.  

At the second step in the pathogen’s life cycle, rotavirus sheds its outer layer, which allows it 
to enter a cell, and becomes what is called a double-layered particle. Once its second layer is 
exposed, the virus is ready to begin using the cell’s own infrastructure to produce more viruses. It 
was the viral structure at this stage that the researchers imaged in the new study. 
Kelly and McDonald coated the interior window of the microchip with antibodies to the virus. The 
antibodies, in turn, latched onto the rotaviruses that were injected into the microfluidic chamber and 
held them in place. The researchers then used a transmission electron microscope to image the 
prepared slide. The technique worked perfectly. The experiment gave results that resembled those 
achieved using traditional freezing methods to prepare rotavirus for electron microscopy, proving 
that the new technique can deliver accurate results. “It’s the first time scientists have imaged 
anything on this scale in liquid”. The next step is to continue to develop the technique with an eye 
toward imaging biological structures dynamically in action, looking to understand how rotavirus 
assembles, so as to better know and develop tools to combat this particular enemy of children’s 
health. 

Reprinted from material from Materials Today  

 
2. The origin of bone fractures 

A new study from engineering researchers at Rensselaer Polytechnic Institute shows, for the 
first time, how the little-understood protein osteocalcin plays a significant role in the strength of our 
bones. The findings could lead to new strategies and therapeutics for fighting osteoporosis and 
lowering the risk of bone fracture. The study details how fractures in healthy bones begin with the 
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creation of incredibly tiny holes, each measuring only about 500 atoms in diameter, within the bo-
ne’s mineral structure. In the case of a slip, trip, or fall, the force of the impact on a bone physically 
deforms a pair of joined proteins, osteopontin and osteocalcin, and results in the formation of 
nanoscale holes. These holes, called dilatational bands, function as a natural defense mechanism, 
and help to prevent further damage to the surrounding bone. However, if the force of the impact is 
too great—or if the bone is lacking osteopontin, osteocalcin, or both—the bone will crack and 
fracture. 
The study, led by Deepak Vashishth, is the first to give evidence of fracture at the level of bone’s 
nanostructure. Long known but little understood, the protein osteocalin has been produced by and 
present in animal bones since before the dawn of humanity. Recently, abnormalities in ostoecalcin 
production have been associated with type 2 diabetes as well as problems in reproductive health. 
Vashishth’s new study, however, is the first to explain the structural and mechanical importance of 
osteocalcin in bone. Now that osteocalcin is known to participate in bone fracture, new strategies for 
strengthening the bond between osteocalin and osteopontin can be investigated, Vashishth said. 
Augmenting the body’s natural supply of osteocalcin, for example, could be one possible strategy for 
treating osteoporosis and other conditions leading to increased fracture risk, he said. Osteocalin 
must be in its carboxylated form to get absorbed into bone, and the protein is carboxylated by 
vitamin K. Vashishth said future studies could investigate the relation between vitamin K intake, 
osteocalcin, and bone strength. 

Reprinted from material from Materials Today. 

 
ENERGIE 

3. New factor that could limit battery life -The UnXpected Factor 

Lithium-ion batteries are the rechargeable batteries used in most hybrid-electric cars and all-
electric cars as well. Inside, lithium ions shuttle back and forth between the anode and cathode of 
the battery – to the anode when the battery is charging, and back to the cathode when the battery 
is discharging.  
Previously, the researchers determined that, during aging of the battery, cyclable lithium 
permanently builds up on the surface of the anode, and the battery loses charge capacity.  This 
latest study revealed that lithium migrates through the anode to build up on the copper current 
collector as well. Previously, the researchers used NDP to study the cathodes and anodes of six off-
the-shelf lithium-ion car batteries – one new battery and five batteries which they aged themselves 
in the laboratory – and found that lithium builds up on the anode surface over time. 
To understand more about how these batteries degrade, the researchers have been studying the 
batteries further, at various scales ranging from the millimeter (millionths of a meter) down to the 
nanometer (billionths of a meter) with different techniques. In the NDP technique, researchers pass 
neutrons through a material and capture the charged particles that emerge from the fission reaction 
between neutrons and lithium in the electrodes. Since different chemical elements emit a certain 
signature set of particles with specific energies, NDP can reveal the presence of impurities in a ma-
terial.In this latest study, NDP detected the presence of lithium in the copper current collector from 
one of the aged batteries. The detection was measured as a ratio of the number of copper atoms in 
the collector to the number of lithium atoms that had collected there. The test yielded a ratio of up 
to 0.08 percent, or approximately one lithium atom per 1250 copper atoms in the collector.  

That’s a small number, but high enough that it could conceivably affect the electrical perfor-
mance of the current collector – and, in turn, the performance of a battery, a researcher said. He 
hopes that battery makers will further investigate this phenomenon and use the information to de-
sign new materials that might prevent lithium from escaping the electrode material. 

Next, the researchers will study the impedance, or internal electrical resistance, of lithium-ion 
batteries on the nanoscale. 

Reprinted from material from Materials Today. 



 
 
4. Plant extract for Litium-ion batteries 

Rose madder – a natural plant dye once prized throughout the Old World to make fiery red 
textiles – has found a second life as the basis for a new “green” battery.   Most Li-ion batteries today 
rely on finite supplies of mined metal ores, such as cobalt. “Thirty percent of globally produced co-
balt is fed into battery technology,” noted Dr. Leela Reddy. The cobalt salt and lithium are combined 
at high temperatures to make a battery’s cathode, the electrode through which the electric current 
flows. 

Mining cobalt metal and transforming it, however, is expensive, Dr. Reddy explained. 
Fabricating and recycling standard Li-ion batteries demands high temperatures, guzzling costly 
energy, especially during recycling. Production and recycling also pumps an estimated 72 kilograms 
of carbon dioxide – a greenhouse gas – into the atmosphere for every kilowatt-hour of energy in a 
Li-ion battery, he noted. These grim facts have fed a surging demand to develop green batteries, 
said Dr. Reddy. Fortunately, biologically based color molecules, like purpurin and its relatives, seem 
pre-adapted to act as a battery’s electrode. In the case of purpurin, the molecule’s six-membered 
(aromatic) rings are festooned with carbonyl and hydroxyl groups adept at passing electrons back 
and forth, just as traditional electrodes do. Moreover, growing madder or other biomass crops to 
make batteries would soak up carbon dioxide and eliminate the disposal problem – without its toxic 
components, a lithium-ion battery could be thrown away. Best of all, purpurin also turns out to be a 
no-fuss ingredient.  Made and stored at room temperature, the purpurin electrode is made in just a 
few easy steps: dissolve the purpurin in an alcohol solvent and add lithium salt. When the salt’s 
lithium ion binds with purpurin the solution turns from reddish yellow to pink. Remove the solvent 
and it's ready.  

The team estimates that a commercial green Li-ion battery may be only a few years away, 
counting the time needed to ramp up purpurin’s efficiency or hunt down and synthesize similar 
molecules. 

Reprinted from material from Materials Today.  

 
MATERIALE PENTRU ELECTRONICA 
 
5. Photonic topological insulators taken to the next levelNew simulation 

              is first to emulate key properties 

Researchers at The University of Texas at Austin have designed a simulation that for the first 
time emulates key properties of electronic topological insulators. Their simulation is part of a rapidly 
moving scientific race to understand and exploit the potential of topological insulators, which are a 
state of matter that was only discovered in the past decade. These insulators may enable dramatic 
advances in quantum computing and spintronics. “The discovery of these materials, which are 
insulators in their volume while capable of conducting current on their surface, was a bit of a 
surprise to the condensed matter community,” said Gennady Shvets, professor of physics in the Col-
lege of Natural Sciences. “Before that, we classified solid materials into three categories, based on 
their ability to conduct electric current: insulators, conductors, and semiconductors. Topological 
insulators fall somewhere in between.” 

"Usually when photons run into an obstacle, they reflect,” said Shvets. “We are basically 
designing interfaces in such a way that they lock photons into one spin state. So in one direction 
they’re in one spin state, and when they’re going in another direction they’re locked into another 
spin state. In that configuration they cannot reflect without changing their spin, which is forbidden 
by the design of the photonic crystal. They flow around defects and can be routed along arbitrarily 
shaped paths defined by the interface.” If this property could be achieved with electrons it would be 
particularly relevant to quantum computers, which are likely to require their electrons to maintain 
coherence for a much longer time than digital computers. Over the past decade scientists have had 



 
modest success making or finding electronic topological insulators. But these substances are limited 
both in what they can do and in what they can reveal about the potential of this new state of matter. 
 
In order for their insights from the photonic system to be applicable to electronic systems, Shvets 
and his colleagues had to make their simulated photons behave sufficiently like electrons. To do 
that, they designed simulated “metamaterials.” These are artificial electromagnetic materials that 
can be tuned to influence photons in ways that are otherwise impossible. Other metamaterials are 
being used to develop invisibility cloaks. Shvets and his colleagues designed what they’ve called 
SPINDOMs (spin-degenerate optically-active metamaterials). When arranged periodically, the 
resulting meta-crystals are the first demonstration that it’s possible to control the spin of photons in 
a way that emulates what can be done with electrons. This is significant on a few fronts. Even as a 
computer simulation it allows researchers to explore the properties of topological insulators. When 
these photonic topological insulators are physically built, as Shvets and his colleagues hope will be 
done soon, they’ll allow more exploration. And there’s great promise that such insulators may 
eventually be used to reduce interference in wireless communications systems. 

Reprinted from material from Materials Today 

 
6. A new kind of magnetism: Quantum spin liquid 

Materials scientists have created very thin color-changing films that may serve as part of 
inexpensive sensors for food spoilage or security, multiband optical elements in laser-driven systems 
and even as part of high-contrast displays. The new work led by Rice materials scientist Ned Thomas 
combines polymers into a unique, self-assembled metamaterial that, when exposed to ions in a 
solution or in the environment, changes color depending on the ions’ ability to infiltrate the 
hydrophilic (water-loving) layers.  

The micron-thick material called a photonic gel, far thinner than a human hair, is so 
inexpensive to make that, Thomas said, “We could cover an area the size of a football field with this 
film for about a hundred dollars.” But for practical applications, much smaller pieces would do. 
“Suppose you want a food sensor,” said Thomas.“If it’s inside a sealed package and the environment 
in that package changes because of contamination or aging or exposure to temperature, an inspec-
tor would see that sensor change from blue to red and know immediately the food is spoiled.” Such 
visual cues are good, he said, “especially when you need to look at a lot of them. And you can read 
these sensors with low tech, either with your own eyes or a spectrophotometer to scan things.” 

The films are made of nanoscale layers of hydrophobic polystyrene and hydrophilic poly(2-
vinyl pyridine). In the liquid solution, the polymer molecules are diffused, but when the liquid is 
applied to a surface and the solvent evaporates, the block copolymer molecules self-assemble into a 
layered structure. The polystyrene molecules clump together to keep water molecules out, while the 
poly(2-vinyl pyridine), P2VP for short, forms its own layers between the polystyrene. On a substrate, 
the layers form into a transparent stack of alternating “nano-pancakes.” “The beauty of self-
assembly is that it’s simultaneous, all the layers forming at once,” Thomas said.  

The researchers exposed their films to various solutions and found different colors depending 
on how much solvent was taken up by the P2VP layers. For example with a chlorine/oxide/iron 
solution that is not readily absorbed by the P2VP, the film is transparent, Thomas said. “When we 
take that out, wash the film and bring in a new solution with a different ion, the color changes.” The 
researchers progressively turned a clear film to blue (with thiocyanate), to green (iodine), to yellow 
(nitrate), to orange (bromine) and finally to red (chlorine). In each case, the changes were 
reversible. Thomas explained that the direct exchange of counterions from the solution to the P2VP 
expands those layers and creates a photonic band gap — the light equivalent of a semiconducting 
band gap — that allows color in a specific wavelength to be reflected. “The wavelengths in that 
photonic band gap are forbidden to propagate,” he said, which allows the gels to be tuned to react in 
specific ways.  



 
“Imagine a solid in which you create a band gap everywhere but along a 3-D path, and let’s 

say that path is a narrowly defined region you can fabricate within this otherwise photonic material. 
Once you put light in that path, it is forbidden to leave because it can’t enter the material, due to 
the band gap. “This is called molding the flow of light,” he said. “These days in photonics, people are 
thinking about light as though it were water. That is, you can put it in these tiny pipes. You can turn 
light around corners that are very sharp. You can put it where you want it, keep it from where you 
don’t want it. The plumbing of light has been much easier than in the past, due to photonics, and in 
photonic crystals, due to band gaps.” 

Reprinted from material from RICE University, with editorial changes made by Materials To-
day. The views expressed in this article do not necessarily represent those of Elsevier. 

 
METALE SI ALIAJE 
 
7. Wires with stretch: Increasing up to eight times in length 

Researchers from North Carolina State University have created conductive wires that can be 
stretched up to eight times their original length while still functioning. The wires can be used for 
everything from headphones to phone chargers, and hold potential for use in electronic textiles. 

To make the wires, researchers start with a thin tube made of an extremely elastic polymer 
and then fill the tube with a liquid metal alloy of gallium and indium, which is an efficient conductor 
of electricity. “Previous efforts to create stretchable wires focus on embedding metals or other 
electrical conductors in elastic polymers, but that creates a trade-off,” says Dr. Michael Dickey, an 
assistant professor of chemical and biomolecular engineering at NC State and co-author of a paper 
on the research. “Increasing the amount of metal improves the conductivity of the composite, but 
diminishes its elasticity,” Dickey says. “Our approach keeps the materials separate, so you have 
maximum conductivity without impairing elasticity. In short, our wires are orders of magnitude more 
stretchable than the most conductive wires, and at least an order of magnitude more conductive 
than the most stretchable wires currently in the literature.”  While the manufacturing of the new 
wires is relatively straightforward, Dickey notes that one challenge needs to be addressed before the 
wires can be considered for popular products: how to minimize leakage of the metal if the wires are 
severed. 

Reprinted from material from Materials Today. 

 
8. Silver nanocubes as super light absorbers for energy and sensing 

Microscopic metallic cubes could unleash the enormous potential of metamaterials to absorb 
light, leading to more efficient and cost-effective large-area absorbers for sensor applications or 
energy-harvesting devices. Metamaterials are man-made materials that have properties often ab-
sent in natural materials. They are not so much a conventional material, but a construct that 
provides exquisite control over the properties of waves, such as light. Creating these materials for 
visible radiation is still a technological challenge that has traditionally been achieved by lithography, 
in which metallic patterns are etched onto an inert material, much like an ink-jet printer. 

As effective as lithography has been in creating such structures, it does have a limitation – it 
is very expensive and thus difficult to scale up to the large surface areas that are required for many 
applications. For many applications or devices, the key is the material’s ability to control the 
absorption of waves, such as light. Metals, for example, can be highly reflective on their own, which 
may be beneficial for some applications, but for something like a solar cells optimal light absorption 
is desired. The new metamaterial developed by the Duke team has three major components – a thin 
layer of gold film coated with a nano-thin layer of an insulator, topped off with a dusting of millions 
of self-assembled nanocubes. In the case of the current experiments, the nanocubes were fabricated 

http://news.rice.edu/2012/10/10/photonic-gels-are-colorful-sensors/


 
out of silver. While metals on their own tend to have reflective properties, the nanocubes act as tiny 
antennae that can cancel out the reflectance of the metal surface. 

“By combining different components of the metamaterial elements together into a single 
composite, more complicated reflectance spectra could be engineered, achieving a level of control 
needed in more exotic applications, such as dynamic inks,” the researcher said. 

Reprinted from material from Materials Today 

 
NANOMATERIALE PENTRU PROTECTIA MEDIULUI 
 
5. Metal oxide nanofibers that scrub sulfur from fuel  

University of Illinois researchers developed mats of metal oxide nanofibers that scrub sulfur 
from petroleum-based fuels much more effectively than traditional materials.  Such efficiency could 
lower costs and improve performance for fuel-based catalysis, advanced energy applications and 
toxic gas removal. Sulfur compounds in fuels cause problems on two fronts: They release toxic 
gases during combustion, and they damage metals and catalysts in engines and fuel cells. They 
usually are removed using a liquid treatment that adsorbs the sulfur from the fuel, but the process 
is cumbersome and requires that the fuel be cooled and reheated, making the fuel less energy 
efficient. 

To solve these problems, researchers have turned to solid metal oxide adsorbents, but those 
have their own sets of challenges. While they work at high temperatures, eliminating the need to 
cool and re-heat the fuel, their performance is limited by stability issues. They lose their activity 
after only a few cycles of use. Previous studies found that sulfur adsorption works best at the 
surface of solid metal oxides, so graduate student Mayank Behl, from Jain’s group, and Junghoon 
Yeom, then a postdoctoral researcher in Shannon’s group, set out to create a material with maxi-
mum surface area. The solution: tiny grains of zinc titanate spun into nanofibers, uniting high 
surface area, high reactivity and structural integrity in a high-performance sulfur adsorbent.  

The nanofiber material is more reactive than the same material in bulk form, enabling com-
plete sulfur removal with less material, allowing for a smaller reactor. The material stays stable and 
active after several cycles. Furthermore, the fibrous structure grants the material immunity from the 
problem of sintering, or clumping, that plagues other nano-structured catalysts. “Our nanostructured 
fibers do not sinter,” Jain said. “The fibrous structure accommodates any thermophysical changes 
without resulting in any degradation of the material. In fact, under operating conditions, 
nanobranches grow from the parent fibers, enhancing the surface area during operation.” 
Jain’s group will continue to investigate the enhanced properties of nanofiber structures, hoping to 
gain an atomic-level understanding of what makes the material so effective. 

Reprinted from material from Materials Today. 

  
EVENIMENTE SI CONFERINTE 
 
EURONANOFORUM  
18-20 Iunie 2013, DUBLIN, IRLANDA 
The 2013 conference programme topics include key enabling technologies, industrial 

application & commercialisation in nanotechnology, pilot lines and demos, financial instruments, 
healthcare, environment & water, food, transport, nanoelectronics, nanosafety and measurement 
tools. 

Examples of fascinating sessions: The Nanotechnology and Sustainable Energy 
Development session highlights how nanotechnology can address many of the major scientific and 
technological challenges of energy production. Speakers in this session include Winfried Hof-



 
fmann, President of European Photovoltaic Industry Association, John Meschter, Technical 
Development Director at G24i and Jesus Isoird, Research and Innovation Programmes Manager at 
Acciona. 

Bringing university IP to market is one of the most important themes in ENF 2013 and the 
Financial Instruments for Commercialisation session focuses on it. This session is a must for all 
the academic and commercial delegates who wish to find out about different funding opportunities in 
Europe. Don’t miss what Michael Flasch, Investment Associate at Nanostart, has to say from the 
VC point of view, or Jean-David Malo, Head of Unit, DG Research and Innovation EC, talking about 
the financial instruments of Horizon 2020 and how to utilize them. 

The Calls for Posters and Best Projects relating to Nanotechnology are now open. 

During the conference a prize for Best Project targeting Nanotechnology will be awarded. 
We are looking for projects funded under FP5, FP6, FP7, ENIAC or the ERDF. From the submissions 
received 10 Projects will be selected, which will be showcased during the conference and an overall 
winner will be selected. A fully integrated poster exhibition will be held during the conference.The 
posters should complement the conference themes. All submitted posters will be eligible for the 
Best Poster Award, which will be chosen from 10 finalists. 

The deadline for submissions is March 19th 2013. Submit your abstract now. 

Take advantage of the Earlybird rate 

Submit your abstract 

See the programme 

 

 

CTT AVANMAT este entitate re-acreditată prin decizia președintelui ANCS Nr. 9611 din 
18.07.2011 şi membru a Rețelei Naționale de Inovare şi Transfer Tehnologic (ReNITT) şi al Asociației 
Romane de Transfer Tehnologic (AROTT) şi fondator ai inițiativei NANOfutres Romania. 

Pentru orice informații va rugam nu ezitați sa ne contactați. 
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