


An ink that changes its colour 
when exposed to oxygen could help 
shoppers decide if their packaged 
food is fresh.

Oxygen is the enemy of fresh 
food because it causes food to 
degrade and bacteria need it to 
grow. Hence, much of today’s 
packaged food comes in a 

Colour change reveals faulty packaging

Intelligent inks

It’s fairly unlikely that you’ll ever 
worry about snakes on a plane, but 
what if one of your co-passengers 
has SARS, or worse, is about to 
release some anthrax spores? US 
researchers are working to find the 
best way to detect such hazards.

Nearly two billion people travel 
on commercial airliners each year, 
and it is important to detect these 

If you want to detect disease in an airline cabin, where do you put the sensors? 

SARS on a plane
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protective atmosphere of gases 
such as nitrogen – with oxygen 
almost totally removed. 

Andrew Mills and David Hazafy 
at University of Strathclyde, UK, 
have developed a blue ink that loses 
all its colour and becomes oxygen 
sensitive when activated with UV 
light. It only turns blue again after 

problems as quickly as possible 
by installing sensors. However, 
the number of sensors that can be 
installed is limited by cost, size and 
weight. The question then remains: 
Where do you put the sensors to get 
the fastest response? 

Instead of using a full size 
replica of an airliner cabin, Sagnik 
Mazumdar and Qingyan Chen from 

Purdue University, West Lafayette, 
created a virtual cabin and used 
computational fluid dynamics to 
study the effects of the seating 
arrangement and the number of 
occupants on the optimum position 
for these sensors.

‘In 2003, one passenger passed 
on SARS to more than a dozen 
others,’ said Mazumdar. ‘It’s this 
kind of tragedy that we hope to 
help avoid.’ 

Their research is one part of 
a larger coordinated research 
effort called ACER (airliner cabin 
environment research). ‘It is 
essential to deploy sensors that can 
provide instantaneous information. 
New sensors that can provide 
instantaneous results, particularly 
for biological agents, is another 
important area for research,’ said 
Mazumdar. 
Stephen Davey

exposure to oxygen. 
The major advantages of the 

oxygen ink over most of the 
traditional methods for detecting 
oxygen is that it is cheap and easy 
to use, especially as it relies on a 
colour change detectable by the 
human eye, said Mills. Solvent-
based inks such as these are also 
easier to print on the common 
polymers used in food packaging, 
he added. 

‘An oxygen-sensitive ink, such 
as ours, could be used to show if 
the modified atmosphere remains 
intact, first at the packaging 
factory, then at the supermarket, 
ensuring faulty, damaged or 
tampered packages are not 
sold,’ said Mills. The customers 
themselves will be able to pick up 
the food and tell instantly if it has 
been spoiled. 
Sarah Corcoran

Fluid dynamics revealed 
the best place to find 
biological agents
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Canadian researchers have devised 
a way to assess biological samples 
for the presence of multiple small 
molecules, which has profound 
implications for rapidly identifying 
diseases. 

Being able to distinguish diseased 
cells from healthy ones is vital in 
identifying diseases in humans. A 
rapidly advancing way of doing this 
is to determine the concentrations 
of small molecules (biomarkers) 
present in biological samples, as 
amounts of these chemicals differ 
between diseased and healthy cells. 
Vladimir Baranov and colleagues 
from the University of Toronto have 
now developed a sensitive method 
that, by using lanthanide ions, is able 
to determine the concentrations of 
many biomarkers at once. This, they 
say, will have important applications 
in clinical diagnostics.

Baranov and colleagues bound 
151Eu ions to a polymer chain 
chemically attached to an antibody, 
which itself binds to a natural 

Simultaneous screening for many disease biomarkers is now on the horizon

Lanthanide ions hold key to disease screening

Concentrated sunlight is all you 
need to make useful nanomaterials, 
according to Israeli researchers.

Jeffrey Gordon of Ben-Gurion 
University in the Negev desert, 
Reshef Tenne of the Weizmann 
Institute, Rehovot, and their 
collaborators collect solar radiation 
outdoors and transmit it to an 
indoor laboratory with optical 
fibres. Here it is focussed on 
molybdenum sulfide or quartz 
powders, transforming them into 
nanotubes and nanocages. This is 
the first time that silica nanofibres 
and nanospheres have been 
produced from pure quartz, they 
said.

Wolfgang Tremel, who works 
on inorganic nanoparticles at the 
University of Mainz in Germany 
explained ‘A particular problem 
in the synthesis of fullerene-type 
nanoparticles and nanotubes is that 
high temperatures are needed to 

Solar ablation less energy intensive than laser or chemical routes

Make nanoparticles while the sun shines
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interconnect the edges of fragments 
in such a way as to provide curvature 
to otherwise flat slabs.’

Gordon and Tenne believe that 
the solar route is far less energy 
intensive than laser ablation or high-
temperature chemical reactors, 
simpler and less costly, with only 
an ‘uncomplicated optical system’ 
required to deliver the light to the 
reaction vessel.

There are plenty of refinements 
that can be made: ‘We need to find 
optical and reactor configurations 
that ensure nanotube and 
nanoparticle generation in a more 
uniform and reproducible fashion,’ 
said the researchers. And, they 
add, it opens up new mechanistic 
questions: ‘Does photochemistry 
play a role or are the only important 
factors the temperature and flux 
gradients?’

Tremel warned that in its current 
state the technique will be unable 
to ‘yield samples at the gram 
scale’. More importantly though, 
he said that it promises new sorts 
of fullerene-like nanoparticles. 
These conditions, he said, ‘enable 
the formation and trapping of 
nanoparticles from metal oxide 
compounds which, like quartz, have 
significantly lower vapour pressures 
than metal chalcogenides’.
Colin Batchelor
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biomarker. Once the unreacted 
antibody derivative is washed away, 
the sample is exposed to inductively 
coupled plasma mass spectrometry. 
This atomises the entire sample and 
allows the elemental composition 
to be determined. In this case, the 
amount of 151Eu correlates to the 
amount of biomarker present in the 
original sample. The number of 151Eu 
ions within each molecule means 
that the method is more sensitive 
to the amount of biomarker than 
existing techniques, said Baranov.

The power of the team’s method is 
that it can measure many biomarkers 

simultaneously, simply by using a 
different one of the 50-plus stable 
lanthanide isotopes for antibodies 
against different targets. Baranov’s 
team are now working to apply their 
technique to the classification of 
leukaemia samples.

The importance of this research 
is emphasised by Les Ebdon, Vice-
Chancellor of the University of 
Bedfordshire, UK, who said ‘This 
exciting study ... promises to advance 
our abilities to understand and 
diagnose complex diseases such as 
leukaemia.’
David Barden

Sunlight is transmitted 
to the reaction vessel by 
optical fibres
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