FLEXIBLE INNOVATION
BRINGS GREENER PLASTIC
PACKAGING A STEP CLOSER

Packaging made of biodegradable plastics
could help to reduce the huge burden on
landfill sites but materials currently available
are too brittle for many applications. Now STI
research has solved a key issue — how to
provide the flexibility needed in a film that is l

safe for food packaging.

‘The STI project has
enabled us to take
significant steps
towards achieving our
goal of turning
biodegradable plastics
Into viable packaging
materials.’

\

The question of what to do with the ever
growing mountain of plastic packaging that
gets thrown away is one of the most
pressing environmental issues confronting
today’s consumer society. Most of the
polyethylene bags and other forms of plastic
packaging currently dumped in landfill sites
will last for hundreds, possible thousands
of years — no one knows exactly how long.
Every year, UK supermarkets give away 17.5
billion bags source: Waste Online, most of
which are used only once. Packaging
accounted for more than a third of the UK’s
consumption of 4.7 million tonnes of
plastic products in 2001 and 56% of the
total for plastic waste.

The pressure is on to find alternatives to
non-recyclable plastics for a combination
of reasons. Landfill taxes, national
legislation, European Directives and
consumer pressure are providing growing
incentives for retailers and manufacturers
to come up with greener alternatives. One
solution could be biodegradable plastics
that would break down into carbon dioxide
and water in landfill, compost or sewage
sludge.

Biodegradable polymers have been coming
on to the market but until now the most
promising form, based on polylactic acid
(PLA) derived from maize, has been too rigid
and brittle for many packaging applications,
including plastic bags and films. Special
plasticizers are needed to give them the
flexibility and ‘stretchiness’ they need.

In a collaborative project supported by the
STl programme, researchers at Aston
University built on a previous collaboration
with speciality chemical manufacturer
Robinsons Brothers to develop a suitable
biodegradable plasticizer. They were joined
in the DIBOP (Development of Inherently
Biodegradable Packaging Materials) project
by other industrial partners including
Europackaging, a major supplier of bags and

films to UK supermarkets, ThermoPrism, a
manufacturer of plastic processing
equipment, and medical manufacturer GSK.

‘Unfortunately most of the biodegradable
materials currently available are not suitable
for use in flexible packaging,” explains
project co-ordinator Dr Allan Amass of
Aston University. ‘“You wouldn’t be able to
get your supermarket plastic bag made out
of current materials — they are too rigid and
too crystalline. In the STI project we set out
to modify those properties without any loss
of biodegradability, and to make the
materials safe for use with foodstuffs.’

The project team succeeded in achieving
the flexibility needed by developing new
environmentally friendly plasticizers. These
additives reduce brittleness and rigidity to
produce packaging film that is far more
flexible and tough. So flexible, in fact, that
the amount it can be stretched before it
snaps has been increased from 5% to 320%.
The project also succeeded in developing
non-toxic catalysts that extend potential
applications to the food industry.

‘The important thing about these plasticizers
is that they should be biodegradable
because they may account for between 10-
20% of the additives in the product,’
explains Dr Amass. ‘We have also made
significant progress in terms of the nature
of the catalyst systems needed to blend
them with the product and how we can
control the molecular structure of these
additives.’

The project’s industrial collaborators
contributed a lot of work on processing the
biodegradable materials, and succeeded in
producing blown films with promising
physical properties. One of the key
achievements was the identification of trace
additives that maintain the flexibility
needed without causing materials to stick
together during the process of blowing
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‘Our material will have
disappeared in a
composter within 20 to
25 days. That’s a great
Improvement on
polyethylene bags that
last forever.’
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As part of the project, researchers carried out
tests to ensure the material would degrade
well within the latest EU guidelines for
composting biodegradable waste. The results
showed that the plasticizer actually speeded
up the decay of the biodegradable plastic.

‘Our material will have disappeared in a
composter within 20-25 days, well within
the latest EU guidelines,” says Dr Amass.
‘That’s a great improvement on polyethylene
bags that last forever. STl support has enabled
us to take significant steps towards achieving
our goal of turning biodegradable plastics
into viable packaging materials.’

The project succeeded in scaling up the
technology from the laboratory stage. A full
scale system for producing plastic bags was
built and the additives were produced on a
commercial scale. With further research the
new packaging products could be in the
shops within four to five years. There could
also be significant biomedical applications
in the development of new drug delivery
systems.

Additional project information
and background

How big is the problem of plastic waste today?

Plastic waste is a huge problem throughout
the developed, and much of the developing,
world. Consumption has increased from 20
times since the 1950s to reach nearly 100
million tonnes today source: Waste Online.
An estimated 3 million tonnes of plastic waste
is generated annually in the UK. Much plastic
waste becomes litter.

Aren’t some supermarkets already using
biodegradable plastic bags?

A number of supermarkets have switched to
degradable plastic bags. Some only break
down when they are exposed to sunlight and

therefore do not decay when they are buried
in landfill. Others contain a small amount of
non-oil based material and begin to break up
after a pre-determined length of time but
these are not considered to be fully
biodegradable.

What is the source of the biodegradable raw
material?

The main source is polylactic acid (PLA), a
biodegradable polymer derived from maize,
which is available commercially from Cargill
Corporation under the trade name
NatureWorks PLA @.

How are the properties of the material
modified to achieve the flexibility needed?

A specially developed biodegradable modifier
is blended with PLA to change its physical
properties, making it tough and flexible. The
modifier is based on a block co-polymer
formed between PLA and polyethylene glycol
(PEG). The project also developed a non-toxic
replacement for the tin-based catalyst used
in the synthesis of this PLA-PEG block co-
polymer. The new potassium-based catalyst
achieves efficient synthesis of the co-polymer
while being safe for food industry packaging
applications.

What sort of applications could the
biodegradable plastic packaging be used for?

With further development, the biodegradable
packaging could be suitable for a wide range
of packaging applications, including plastic
bags and films, for general retail use including
food packaging.

How much more would it cost?

Biodegradable plastics are likely to cost more
than conventional polyethylene packaging
but this might only add up to 2-3 pence for
typical articles. High oil prices would make
biodegradable alternatives increasingly
attractive.

SUSTAINABLE TECHNOLOGIES INITIATIVE

E:-S-R-C
ECONOMIC
& SOCIAL

RESEARCH
COUNCIL

The STl is a programme of collaborative research and development
aimed at improving the sustainability of UK business. The aim is to
maintain high levels of economic growth and employment while
protecting the environment, making better use of natural resources
and working for the good of society as a whole. Companies are
encouraged to work with the science base to develop and adopt new

sustainable technologies. The Programme is sponsored by the
Department of Trade and Industry (DTI), the Engineering and
Physical Sciences Research Council (EPSRC), the Department of
Environment, Food and Rural Affairs (Defra), the Biotechnology and
Biological Sciences Research Council (BBSRC) and the Economic
and Social Research Council (ESRC).
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