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RESEARCH NEWS

A team of scientists at the Swiss Federal Institute 

of Technology Zurich (ETH Zurich, www.ethz.ch), 

Switzerland, has developed an innovative 

biodegradable metallic glass that might one day 

replace the metal implants currently used to repair 

bone fractures [Zberg et al., doi:10.1038/nmat2542].  

The new material would make it unnecessary to 

undergo a second implant-removal surgery; it would 

also eliminate the side-effects of permanent implants 

by dissolving into the body, once the healing process 

of the bones has been achieved. 

For several years, scientists have been working on the 

development of biodegradable implants that would 

exhibit strength, flexibility, durability and the ability 

to dissolve harmlessly in the body. Magnesium-based 

alloys have been found to be the most promising 

candidates for that purpose due to their mechanical 

stability, favorable dissolution properties and their 

ability to be absorbed by the human body without any 

toxicity.  However, they present one major drawback: 

as they dissolve, they produce hydrogen gas bubbles 

that linger around the implant and hinder the bone 

healing process.

The new metallic glass synthesized by Dr. Zberg and 

his colleagues, under the leadership of Prof. Jorg 

Löffler at the EHT Zurich, shows a fundamentally 

different behavior from previous materials synthesized 

in the past, and appears to eliminate the problem 

of hydrogen-forming gas. By producing a metallic 

glass structure, the researchers were able to develop 

a magnesium-zinc-calcium alloy containing a high 

proportion of zinc (35%), far superior to the usual 

percentage used in traditional metals. Indeed, in 

traditional metals, undesirable crystalline phases 

precipitate in the magnesium matrix above a 

maximum amount of 2.4% zinc atoms. On the other 

hand, the amorphous structure of metallic glass, 

produced by rapid cooling of the combined mixture of 

molten materials, does not present such limitation.  

By producing a magnesium (60%)-zinc (35%)-calcium 

(5%) glass, the researchers were able to dramatically 

alter the corrosion behavior of the magnesium contained 

in the alloy, and therefore significantly reduce the 

formation of undesirable hydrogen gas in the body. In 

fact, animal studies performed by Zberg et al., reported 

no clinically observable production of hydrogen-forming 

bubbles during the degradation process of the implant. 

Further studies and clinical tests will be needed to 

determine whether the new metallic glass fulfills all 

criteria for actual implementation in patients. 

Elisabeth Lutanie

Graphene speeds up computers
CARBON

New research has shown how graphene-
like structures designed on the nanoscale 
level – geodesic systems shaped like the Eden 
Project building in Cornwall, UK – could be 
used as building blocks for a new generation 
of electronic circuits, giving rise to faster 
computers, or mobile phones that send data at 
much higher rates.
Although graphene sheets are difficult and 
expensive to produce, their use is on the increase, 
especially in nanoelectronics, electrochemistry 
and gas sensing. Graphene, a sheet of carbon that 
is only one atom thick, is the thinnest known 
and strongest material ever measured, is thought 
to be about 200 times stronger than steel, and 
has the ability to carry one million times more 
electricity than copper.
While there are various methods for fabricating 
graphene films, such as through epitaxial growth 
or self-assembly procedures where graphene 
oxide films are transferred to a substrate and 
reduced to graphene by chemical reaction or 
heating, the approach that was taken by the 
research team was that of chemical vapor 
decomposition. This involves the deposition of 
hydrocarbon molecules onto an iridium surface 

that is heated between room temperature and 
1,000 degrees.
The scientists, from the University of Trieste, 
the Synchrotron light laboratory in Trieste and 
the University College London, whose study has 
been published in [Lacovig et al., Physical Review 
Letters, doi: 10.1103/PhysRevLett.103.166101], 
have shown how mechanisms of graphene 
growth have been found depending on the metal 
substrate, very different from those observed for 
two-dimensional metal islands on metals.

When these molecules hit the surface they lose 
their hydrogen atoms, leaving the remaining 
carbon atoms sticking to the iridium, where they 
start to self-assemble in small “nano-structures”. 
The nano-structures eventually develop into fully 
formed graphene sheets; the researchers are now 
starting to understand how the process takes 
place, and therefore how it might be controlled.
The study is concentrating on how the 
mechanism moves from a carbon-covered 
surface to the formation of a fully formed high-
quality graphene sheet. As Alessandro Baraldi 
points out, “The growth of graphene starts 
with the formation of small islands of carbon 
with an unusual dome structure, in which only 
the atoms at the perimeter are bound to the 
iridium substrate while the central atoms detach 
from it, making the island bulge upwards at the 
centre.”
The team also found that the size of these 
geodesic carbon nanodomes depended on the 
temperature of the metallic substrate, and the 
manipulation procedure, suggesting a number of 
possible ways of controlling the size of graphene 
sheets at the nanoscale.
Laurie Donaldson

A perfect quasi-free standing graphene layer and 
our nanodomes.

The new metallic glass produces no hydrogen 
bubbles in tissue (left). Traditional alloys form 
undesirable gas bubbles (right). (Image credit: 
LMPT/ETH Zurich.)

Innovative metallic glass shows promise for bone surgery
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Composition / structure / degradation
Long MD simulations needed
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