
 
 
 
 
 
 
                
 

 
Stimate doamne, 
Stimați domni, 

   
Lansam azi noua serie a E-newsletter dedicat materialelor avansate, unul din domeniile teh-

nologice ”cheie” la nivelul Uniunii Europene. 
Scopul acestei noi serii este acela de a promova informațiile tehnice, tehnologice de ultima oră  

din acest domeniu precum si de a oferi date privind posibilităţile de finanțare a cercetărilor din acest 
domeniu si domenii conexe. 
 

 
KEY ENABLING TECHNOLOGIES – MATERIALE AVANSATE 

 
 1. Urmarirea cineticii nanoparticulellor in mediu lichid 
      Review article, Yugang Sun 
     Materials Today (2012) 15(4), 140-147 

Monitorizarea in timp real al cineticii proceselor de creștere si transformare a nanoparticulelor 
in medii lichide este crucială pentru înțelegerea proceselor chimice si fizice asociate evoluției 
nanoparticulelor. De aceea tehnicile „in situ” care pot urmări in medii lichide variația probelor de  
nanomateriale este o cerință in definirea mecanismelor de reacție si proiectarea corecta a strategiilor 
de „construcție”a nanoparticulelor cu proprietăţi predefinite precise. In acest articol se discuta mi-
croscopia de transmisie de raze X in situ si tehnicile X-ray scatering cu rezolvare in timp real, cu 
accent pe capacitatea de a studia dinamica proceselor in sisteme de nanoparticule. 

 
 
      2. Materiale avansate pentru electronica 
  Advances graphene-based electronics 

Graphene, a one-atom-thick layer of carbon that resembles a flat sheet at nanoscale, has the 
potential to revolutionize electronics because it conducts electricity much better than the gold and 
copper wires used in current devices. Transistors made of silicon are approaching the minimum size 
at which they can be effective, meaning the speed of devices will soon bottom out. Carbon materials 
at nanoscale could be the remedy.  
Currently, applications for graphene are limited because it’s too expensive to mass produce. Another 
problem is that, until now, graphene-related materials existed only as conductors or insulators. “A 
major drive in the graphene research community is to make the material semiconducting so it can 
be used in electronic applications,” says Junhong Chen, professor of mechanical engineering and a 
member of the research team. “Our major contribution in this study was achieved through a 
chemical modification of graphene.” 

GMO exhibits characteristics that will make it easier to scale up than graphene. And, like sili-
con in the current generation of electronics, GMO is semiconducting, necessary for controlling the 
electrical current in such a strong conductor as graphene. Now all three characteristics of electrical 
conductivity – conducting, insulating and semiconducting – are found in the carbon family, offering 
needed compatibility for use in future electronics. 

The team created GMO while conducting research into the behavior of a hybrid nanomaterial 
engineered by Chen that consists of carbon nanotubes (essentially, graphene rolled into a cylinder) 
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decorated with tin oxide nanoparticles. Chen uses his hybrid material to make high-performance, 
energy-efficient and inexpensive sensors. To image the hybrid material as it was sensing, he and 
physics professor Marija Gajdardziska used a high-resolution transmission electron microscope 
(HRTEM). But to explain what was happening, the pair needed to know which molecules were 
attaching to the nanotube surface, which were attaching to the tin oxide surface, and how they 
changed upon attachment. So the pair turned to physics professor Carol Hirschmugl, who recently 
pioneered a method of infrared imaging (IR) that not only offers high-definition images of samples, 
but also renders a chemical “signature” that identifies which atoms are interacting as sensing 
occurs. 

Chen and Gajdardziska knew they would need to look at more attachment sites than are 
available on the surface of a carbon nanotube. So they “unrolled” the nanotube into a sheet of 
graphene to achieve a larger area. That prompted them to search for ways to make graphene from 
its cousin, graphene oxide (GO), an insulator that can be scaled up inexpensively. GO consists of 
layers of graphene stacked on top of one another in an unaligned orientation. It is the subject of 
much research as scientists look for cheaper ways to replicate graphene’s superior properties. 

In one experiment, they heated the GO in a vacuum to reduce oxygen. Instead of being 
destroyed, however, the carbon and oxygen atoms in the layers of GO became aligned, transforming 
themselves into the “ordered,” semiconducting GMO – a carbon oxide that does not exist in nature. 
It was not the result they expected. “We thought the oxygen would go away and leave multilayered 
graphene, so the observation of something other than that was a surprise,” says Eric Mattson, a 
doctoral student of Hirschmugl’s. 
At different high temperatures, the team actually produced four new materials that they collectively 
refer to as GMO. They captured video of the process using Selected Area Electron Diffraction (SAED) 
in a transmission electron microscope. Because GMO is formed in single sheets, Gajdardziska says 
the material could have applications in products that involve surface catalysis. She, Hirschmugl and 
Chen also are exploring its use in the anode parts of lithium-ion batteries, which could make them 
more efficient. 

But the next step is more science. The team will need to find out what triggered the 
reorganization of the material, and also what conditions would ruin the GMO’s formation. “In the 
reduction process, you expect to lose oxygen,” says Michael Weinert, professor of physics and direc-
tor of UWM’s Laboratory for Surface Studies. “But we actually gained more oxygen content. So we’re 
at a point where we’re still learning more about it.” 

Weinert points out that they have only made GMO at a small scale in a lab and are not 
certain what they will encounter in scaling it up. The team had to be careful in calculating how 
electrons flowed across GMO, he adds. Interactions that occur had to be interpreted through a 
painstaking process of tracking indicators of structure and then eliminating those that didn’t fit. 

 
 
      3. Materiale avansate pentru aplicatii in energie 

Baterii litiu-sulf: imbunatatirea proprietatilor cu ajutorul nanoparticulelor 

From smartphones to e-bikes, the number of mobile electronic devices is steadily growing 
around the world. As a result, there is an increased need for batteries that are small and light, yet 
powerful. As the potential for the further improvement of lithium-ion batteries is nearly exhausted, 
experts are now turning to a new and promising power storage device: lithium-sulfur batteries. In 
an important step toward the further development of this type of battery, a team led by Professor 
Thomas Bein of LMU Munich and Linda Nazar of Waterloo University in Canada has developed porous 
carbon nanoparticles that utilize sulfur molecules to achieve the greatest possible efficiency. In 
prototypes of the lithium-sulfur battery, lithium ions are exchanged between lithium- and sulfur-
carbon electrodes. The sulfur plays a special role in this system: Under optimal circumstances, it can 
absorb two lithium ions per sulfur atom. It is therefore an excellent energy storage material due to 
its low weight. At the same time, sulfur is a poor conductor, meaning that electrons can only be 
transported with great difficulty during charging and discharging. To improve this battery’s design 
the scientists at Nanosystems Initiative Munich (NIM) strive to generate sulfur phases with the 



 
greatest possible interface area for electron transfer by coupling them with a nanostructured con-
ductive material. 

To this end, Thomas Bein and his team at NIM first developed a network of porous carbon 
nanoparticles. The nanoparticles have 3- to 6-nanometer wide pores, allowing the sulfur to be 
evenly distributed. In this way, almost all of the sulfur atoms are available to accept lithium ions. At 
the same time they are also located close to the conductive carbon. 

“The sulfur is very accessible electrically in these novel and highly porous carbon 
nanoparticles and is stabilized so that we can achieve a high initial capacity of 1200 mAh/g and good 
cycle stability,” explains Thomas Bein. “Our results underscore the significance of nano-morphology 
for the performance of new energy storage concepts.” 

The carbon structure also reduces the so-called polysulfide problem. Polysulfides form as in-
termediate products of the electrochemical processes and can have a negative impact on the 
charging and discharging of the battery. The carbon network binds the polysulfides, however, until 
their conversion to the desired dilithium sulfide is achieved. The scientists were also able to coat the 
carbon material with a thin layer of silicon oxide which protects against polysulfides without reducing 
conductivity. 

Incidentally, the scientists have also set a record with their new material: According to the 
latest data, their material has the largest internal pore volume (2.32 cm3/g) of all mesoporous car-
bon nanoparticles, and an extremely large surface area of 2445 m2/g. This corresponds roughly to 
an object with the volume of a sugar cube and the surface of ten tennis courts. Large surface areas 
like this might soon be hidden inside our batteries. 

 
 

      4. Materiale magnetice avansate 
New magnetic testing technique: What’s your adhesion strength? 

  Taking advantage of the force generated by magnetic repulsion, researchers have developed 
a new technique for measuring the adhesion strength between thin films of materials used in mi-
croelectronic devices, photovoltaic cells and microelectromechanical systems (MEMS). 
Peel test sample.  

The fixtureless and noncontact technique, known as the magnetically actuated peel test 
(MAPT), could help ensure the long-term reliability of electronic devices, and assist designers in 
improving resistance to thermal and mechanical stresses. “Devices are becoming smaller and 
smaller, and we are driving them to higher and higher performance,” said Suresh Sitaraman, a 
professor in the George W. Woodruff School of Mechanical Engineering at the Georgia Institute of 
Technology. “This technique would help manufacturers know that their products will meet reliability 
requirements, and provide designers with the information they need to choose the right materials to 
meet future design specifications over the lifetimes of devices.” 

The research has been supported by the National Science Foundation, and was reported in 
the March 30, 2012 issue of the journal Thin Solid Films. 
 
      5. Biomateriale avansate 

New gene-editing tool: Rapid method could revolutionize genetic research 

Development of a new way to make a powerful tool for altering gene sequences should 
greatly increase the ability of researchers to knock out or otherwise alter the expression of any gene 
they are studying. The new method allows investigators to quickly create a large number of TALENs 
(transcription activator-like effector nucleases), enzymes that target specific DNA sequences and 
have several advantages over zinc-finger nucleases (ZFNs), which have become a critical tool for 
investigating gene function and potential gene therapy applications. 

"I believe that TALENs and the ability to make them in high throughput, which this new 
technology allows, could literally change the way much of biology is practiced by enabling rapid and 
simple targeted knockout of any gene of interest by any researcher," says J. Keith Joung, MD, PhD, 
associate chief for Research in the Massachusetts General Hospital (MGH) Department of Pathology. 

http://www.journals.elsevier.com/thin-solid-films/#description


 
TALENs take advantage of TAL effectors, proteins naturally secreted by a plant bacteria that 

are able to recognize specific base pairs of DNA. A string of the appropriate TAL effectors can be 
designed to recognize and bind to any desired DNA sequence. TALENs are created by attaching a 
nuclease, an enzyme that snips through both DNA strands at the desired location, allowing the 
introduction of new genetic material. TALENs are able to target longer gene sequences than is 
possible with ZFNs and are significantly easier to construct. But until now there has been no 
inexpensive, publicly available method of rapidly generating a large number of TALENs. 

The method developed by Joung and his colleagues – called the FLASH (fast ligation-based 
automatable solid-phase high-throughput) system – assembles DNA fragments encoding a TALEN on 
a magnetic bead held in place by an external magnet, allowing automated construction by a liquid-
handling robot of DNA that encodes as many as 96 TALENs in a single day at a cost of around $75 
per TALEN. Joung's team also developed a manual version of FLASH that would allow labs without 
access to robotic equipment to construct up to 24 TALEN sequences a day. In their test of the 
system in human cells, the investigators found that FLASH-assembled TALENs were able to 
successfully induce breaks in 84 of 96 targeted genes known to be involved in cancer or in epigene-
tic regulation. 

"Finding that 85 to 90 percent of FLASH-assembled TALENs have very high genome-editing 
activity in human cells means that we can essentially target any DNA sequence of interest, a 
capability that greatly exceeds what has been possible with other nucleases," says Jeffry D. Sander, 
PhD, co-senior author of the FLASH report and a fellow in Joung’s laboratory. "The ability to make a 
TALEN for any DNA sequence with a high probability of success changes the way we think about ge-
ne-altering technology because now the question isn't whether you can target your gene of interest 
but rather which genes do you want to target and alter." 

The research team also found that the longer a TALEN was, the less likely it was to have toxic 
effects on a cell, which they suspect may indicate that shorter TALENs have a greater probability of 
binding to and altering unintended gene sites. Joung notes that this supports the importance of 
designing longer TALENs for future research and potential therapeutic applications. 

Joung says, "While I believe that TALENs ease of design and better targeting range will 
probably make them a preferred option over ZFNs made by publicly available methods, ZFNs' 
smaller size and the less repetitive nature of their amino acid sequences may give them advantages 
for certain applications. For the time being, it will be important to continue developing both 
technologies." 

This story is reprinted from material from Massachusetts General Hospital, with editorial 
changes made by Materials Today. The views expressed in this article do not necessarily represent 
those of Elsevier. Link to original source. 

 
 

Stiri si noutati de la platforma NANOfutures 
 

1. Prima varianta (draft) a roadmap  in domeniul cercetarii si inovarii lanasata de 
Platforma NANOfutures  

 
Documentul este publc si disponibil pe web site. El se adreseaza domeniilor cheie la nivel Eu-

ropean in termenii cercetarii intersectoriale, tehnologiei si inovarii pentru implementarea si 
comericalizarea nanotehnologiilor. O perioada de consultare printer membrii Platformei va fi deschi-
sa pentru discutii, revizii, etc. Roadmap poate fi consultat in engelzza pe site-ul: 
http://www.nanofutures.info/sites/default/files/NANOfutures-D2.3%20-%20H13_1.pdf 
Varianta finala este asteptata in Septembtrie 2012. 
  

http://www.massgeneral.org/about/pressrelease.aspx?id=1457
http://www.massgeneral.org/about/pressrelease.aspx?id=1457
http://www.nanofutures.info/sites/default/files/NANOfutures-D2.3%20-%20H13_1.pdf


 
 

2. Evenimente organizate de platforma NANOfutures in 2012 
 

A) NanoCom NANOfutures Investors Forum Day: 23rd May 2012  
Place: Lausanne, Switzerland. It will take place within Swiss Nano Convention 

(http://swissnanoconvention2012.ch/content/,) 
Scop: Forum de prezentare a investitorilor (Business Angels, Venture Capitalists), 

oportunitati de investitii specifice in domeniul nanotehnologiilor. Forumul este o initiativa Europeana 
initiata pentru a facilita drumul spre succes al pentru IMM-uri de tip spin-off si start-up partial 
finantate prin fonduri publice (Europene, nationale, regionale). 
 

B) NANOfutures Boosting European Competitiveness in Nanotechnology workshop  
Day: 20th June 2012 11.00-12.30 h 
Place: Aarhus, Denmark . Parte a Conferintei de “Tehnologii Industriale 2012 Detalii pe site: 
http://industrialtechnologies2012.eu/event/ 

Prezentari prevazute: 
• The NANOfutures Platform: cross-sectorial cooperation on nanotechnology Speaker: Prof. Dr. 

Paolo Matteazzi (MBA) 
• Presentation of NANOfutures Innovation Roadmap for 2020 -Speaker: Vito Lambertini (FIAT) 
• Industry have a word about the nanoHorizon! Round table; Moderator: Andrea Reinhardt 

(microTEC) 
Participati:  

• Gernot Klotz, our Executive Director for Research and Innovation of Cefic and board member 
of SusChem  

• Bertrand Loubaton (GE Health Care), Chairman of European Technology Platform 
Nanomedicine 

• Gonçal Badenes, representative of the Photonics21 European Technology Platform  
• Antonio José Sánchez Rojo (ACCIONA), representative of the ECTP European Technology 

Platform  
 

C) NANOfutures Final Roadmap presentation ( to be confirned) 
Estimated Date: September 2012 
 

3. Noul pachet de informatii pentru apelul  2013 FP7-2013 NMP topics 
Noul apel de proiecte in domeniul MNP va fi lansat in iulie 2013. Pentru detalii privind temati-

ca scoasa la licitație nu ezitați sa ne contactați. 
 
 
 
 

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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