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with cellulose and polystyrene-
based fibres. To make them, he 
takes a solution of the fibres and 
adds fluoroscein, a fluorescing 
agent used in medical tests.  
The solution is then turned into 
microfibres using a process  
called electrospinning, where the 
solution is squirted from a charged 
syringe tip onto a rotating wheel 
on which fibres adhere like sticky 
tape on a roll. 

To write barcode-style stripes 
into these fibres – perhaps 
encoding information on the type 
of drug, its source and expiry date – 
De Smedt illuminates them with 
laser light at 488 nanometres,  
a wavelength which locally 
bleaches the fluoroscein in the 
fibres, creating dark stripes. The 
fibres are then cut by laser into 
10-micrometre lengths for 
dropping into the mixture from 
which the drug will be made. 

“You can easily see the pattern of 
bleached stripes through a simple 
microscope,” De Smedt says. That 
makes it particularly suitable for 
the developing world, he adds.

Another authentication 
method in development uses 
gadgets that fire near-infrared 
light at tablets and which then 
analyse the reflected spectra to 
ascertain what they contain. With 
funding from GlaxoSmithKline, 
Marta Lopes of the Technical 
University of Lisbon in Portugal  
is hoping to use this “spectral 
unmixing” technique to spot the 
lack of active ingredients or the 
presence of harmful ones in an 
instant (Analytical Chemistry, 
DOI: 10.1021/ac902569e). 

All, however, realise they are  
in an arms race to some extent. 
Hart reckons they have a good  
10 years before fakers can copy 
them. “Counterfeiters are highly 
resourced, highly intelligent and 
have picked apart every security 
measure that’s out there,” he  
says. “But we’re confident that 
nano-encryption is as close to 
being uncopyable as possible.”

Smedt is not so confident.  
“The fact is, every type of 
anticounterfeiting technology 
gets counterfeited in the end.”  n

Taming ‘quantum gunge’ to 
build low-power nanomachines
A NEW technique that exploits the 
Casimir effect – a strange quantum 
phenomenon that gums up 
nanoelectromechanical systems – 
may pave the way for a switch that 
could cut the power consumption  
of nanoscale gadgets.

The Casimir effect is a force that 
tries to push together conducting 
plates held within a few micrometres 
of each other. It arises because  
of the quantum electromagnetic 
fluctuations that occur in a vacuum. 

The proximity of the two  
plates constrains the fluctuations in 
the gap between them. This makes  
them weaker than fluctuations  
in the surrounding space, which 
therefore exert a net force that 
pushes the plates together. 

A European research team has  
now demonstrated a way to control 
the force, using a material that more 
commonly coats rewritable CDs. AIST, 
an alloy of silver, indium, antimony 
and tellurium, reversibly switches 
from a crystalline to an amorphous 
state when heated by a laser, allowing 
data to be written and rewritten.

The team deposited AIST on an 
aluminium-coated silicon wafer and 
held it 120 nanometres from a gold 
sphere in an ultrahigh vacuum. When 
the AIST was in an amorphous form, 
the Casimir force measured about 
100 piconewtons, but it increased by 

20 to 25 per cent when the AIST was  
in its crystalline form. This is because 
the crystalline phase is more reflective, 
so it confines the electromagnetic 
fluctuations more effectively and 
boosts the Casimir force. The work will 
be published in Physical Review A.

Group member George Palasantzas 
at the University of Groningen in the 
Netherlands says the force could be 
used to build a new type of low-power 
nanoswitch, whose movement is 
controlled by altering the state of the 
AIST. “The state remains stable even 
when power is turned off,” he says – 
unlike existing nanoswitches, which 
need a constant power source.

Davide Iannuzzi of the Free 
University in Amsterdam, the 
Netherlands, who was not involved  
in the study, says it is “an important 

contribution”, but he warns that  
in real applications the build-up of 
electric charge between moving  
parts may have more of an effect  
on a nanoswitch than the Casimir 
force. Palasantzas, however,  
predicts that ways will be found  
to minimise electrostatic build-up.  
Eugenie Samuel Reich  n

“The Casimir force increased 
by 20 to 25 per cent  
when the AIST layer was  
in its crystalline form”

–Playing the drug lottery–
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–Clogging up the works–


