










   One research group is working on 
the prevention and / or promotion 
of adhesion for labelling and other 
applications. The use of nanoscale 
surface functionalisation techniques is 
leading to the development of surface 
layers on packaging that can exhibit 
different properties. Some surfaces 
can be made adhesion promoting, 
others adhesion resisting; some can be 
made to provide boundary lubrication, 
and others special protection for a 
variety of applications, including 
pharmaceutical packaging.  
   So what about identification? 
Nanoscale research is also leading to a 
variety of ways in which packages can 
be ‘tagged’, with many applications in 
product tracking, anti-counterfeit and 
brand protection. Techniques involve 
using magnetic thin films, luminescent 
sol-gel layers, novel luminescent 
complexes or quantum dots as nano 
barcodes. The barcodes can even be 
directly printed on to the product with 
no adverse effect. They are invisible 
to the naked eye but become clearly 
readable under ultraviolet light. 

A further step is the development of 
what might be termed the ‘Interactive 

Reporting Package’ (IRP) – a package 
that incorporates cheap, rugged 
electronics, sensors and systems that 
enable the supplier, purchaser, haulier 
and even public security and health 
officers alike to obtain full information 
on the contents, status, location etc of 
a package at any given time. This ‘holy 
grail’ of packaging is in the process 
of being realised by a breakthrough 
in the development of cheap, reliable 
fully printable electronic devices. 
These devices are based on nanoscale 
materials such as electronic inks and 
novel nanocomposites, deposited using 
modified ink-jet printing techniques.  
   A truly efficient ‘IRP’ package also 
will depend on the development of 
appropriate Radio Frequency ID tags. 
In Malaya, the design and layout 

of a low frequency RFID tag with a 
footprint of only 0.1mm2 has been 
successfully completed, and now the 
design of a high frequency RFID tag 
of the same size is underway. The 
‘footprint’ the tag is so small, and its 
predicted cost so cheap that it will 
be attractive even for use in mass 
produced goods.

After location and contents, 
what can nanotechnology do for 
communicating freshness in perishable 
goods? Most supermarkets are 
paranoid about food freshness, often 
leading to the unnecessary destruction 
of food that is perfectly safe to eat. 
Over 1/3 of all food produced is 
wasted, partly due to this anxiety. 
Government is now actively seeking 
ways to reduce this, as food production 
is so highly energy and water 
intensive. 

There are several ways to 
communicate food freshness. Some 
techniques use sensors based on 
thin film silicon transistors which can 
be fabricated directly onto common 
packaging materials, such as paper 
and plastic. This allows active 
monitoring of the state of the product, 
displaying the information on the 
package itself. Another is focussed 
on simple, cheap chemical techniques 
whereby a colour change is induced 
when the contents is exposed to 
oxygen - a technique which also can 
be used to indicate tampering. Other 
techniques use ‘intelligent’ inks as 
oxygen indicators, with easy-to-read 
electrochromic displays as an output. 

With the advent of new antibacterial 
techniques which are finding early 
medical applications (such as the use 
of nanosilver in sticking plasters), 
these techniques can also be used in 
packaging to prevent bacterial action 
in many products including bulk and 
processed foods

In conclusion, if you are searching 
to use or produce the perfect package, 
nanotechnology offers a variety of new, 
cost-effective opportunities to product 
and package manufacturer alike, 
including anti-counterfeit measures, 
contents protection, sustainability 
and traceability. Work in this area is 
international. ✪  

For a full report on the developments 
mentioned above, and many others, 
contact Ottilia Saxl at the Institute of 
Nanotechnology. ottilia.saxl@nano.org.
uk T:(0)1786447520 or visit www.nano.
org.uk/reports.htm

O
ne industry sector in 
particular that has its feet 
firmly on the ground, has 
seen the reality behind the 

hype, and is already seeking new 
solutions to old problems by applying 
nanotechnology. That industry is the 
packaging industry, and this short 
paper outlines a few areas where the 
application nanotechnology is set to 
make a real difference. 

In the search for the perfect package, 
let us consider what nanotechnology 
might offer users in the case of 
polymer-based packaging. We know 
polymers are cheap and cheerful, and 
offer many useful attributes such as 
transparency and longevity; but they 
tend to have notorious downsides 
– including susceptibility to tear, 
lack of toughness, a low level of heat 

resistance, and the possibility of 
contamination by scents and smells. 

Much work today is focused on 
investigating the new properties that 
can be achieved through the addition 
of different nanoparticles. For example, 
a low percentage of clay nanoparticles 
in a polymer can lead to a radical 
transformation of its properties. 
Less than 2% of clay nanoparticles 
provide increased barrier properties, 
as well as a dramatic increase in 
strength, toughness, durability and 
heat resistance. In some instances, 
nanoparticle–reinforced polymers 
can even be used as a successful 
substitute for glass, but with the 
added benefit of being unbreakable, 
and having high gas and UV barrier 
properties.

Given that only a small percentage 

of nanoparticles can make a difference, 
work is underway on ‘fine tuning’ the 
optimum dispersal of nanoparticles 
(such as nanoclays, silica, carbon and 
non-carbon nanotubes, and nanofibres) 
within the polymer, - including 
films, fibres and foams - to produce 
specific strength, stiffness and wear 
resistance properties. The presence of 
nanoparticles can offer other attributes 
such as increased absorbance, gloss, 
conductivity and even clarity to the 
packaging.

Some research centres are currently 
involved in the development of 
specifically flame retardant, polymer-
based nanocomposites, as well as 
investigating techniques to improve 
their heat resistance properties. 

Water-resistant packaging is also 
an important goal, being achieved 
through the design of nano-based, 
durable, super-hydrophobic coatings 
based on silica / polyurethane 
composites. With regard to paper 
and board packaging, polymer 
nanoemulsions are being developed for 
use as sizing agents that can provide 
improved dimensional stability, 
increased wet strength and reduced 
permeability. 

The benefit of enhancing the 
properties of polymers means that the 
range of applications can be extended, 
to include the packaging of organic or 
electronic components where there is 
a need for oxygen and water vapour 
barriers.

So what about biodegradability? 
Some research teams are working on 
altering the photodegradation rates 
of polymers. This can be achieved in 
several ways – one is through coating 
packaging surfaces with very thin 
films of photoactive materials, leading 
to increased – or sometimes, even 
reduced - rates of degradation.  
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Nanotechnology is the subject of much hype, claim and counter-claim. 
To many people, nanotechnology is still a technology of the future, 
associated more with science fiction than with fact. 
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NanoforceTechnologyLtd
has ultimate engineering approach to materials 
processing and performance are designed from
the atomic level up.

The company, which is funded by Department 
of trade and industry and London Development 
Agency, supports the creative industries by 
disseminating new materials technology.

Our expertise includes; polymer processing; 
coating technology; encapsulation; imaging; 
mechanical/analytical characterization and rapid 
processing of ceramics.

Nanoforce technology has expertise in rapid 
sintering of ceramics by Spark Plasma Sintering 
(SPS). This capability is unique in the UK and 
is being used to develop novel structural and 
functional ceramics. SPS enables the processing 
of materials that require a high sintering 
temperature, as well as materials that are difficult 
to process. As a consequence, the technique 
can produce microstructures with properties 
that are impossible to achieve through other 
processing route. The ability to process phases 
that do not normally co exist opens doors to 
creating completely new multifunctional materials 
for sensor applications. Some of the many new 
materials that we are developing using SPS are: 
Piezoelectrics that can operate at extremely 
high temperature (more than 800 C), electro 
conductive ceramics, textured ceramics, super 
hard ceramics and structural ceramics.

If you are interested in the above activities of 
Nanoforce, please do not hesitate to contact us.

Tel: ..............................................................................0207 882 2776
Fax: ...........................................................................0207 882 7900
Email: ....................................................... info@nanoforce.co.uk
Web: ...........................................................www.nanoforce.co.ukNanoforceTechnologyLtd






