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Pera Technology Solutions is one of Europe’s most successful
NPD organisations, building on a legacy of helping small,
medium and large companies grow and compete more
effectively in global markets.

Pera Technology enables you to complement your in-house resources and rapidly
increase your technology, product development and process capabilities. With
complete confidentiality assured, we seek to enable you to take giant steps forward,
reducing risk, cost and timelines to progress your innovation to market.

With an exceptional reputation for adding innovation expertise to all sizes of
businesses in all sectors, we work with you to:

conceive ideas, create prototypes and commercialise products

Pera Technology Solutions have delivered successful
innovation projects for a large number of clients
across a wide range of industry sectors.

We are able to apply knowledge and techniques from other industries
to your own, allowing a new perspective on your innovation challenge.
Many of these projects have technical elements that can be applied to
solve a number of different problems for all sectors.

We hope the examples provided in this booklet illustrate the relevance of
our work to your business.

Like to know more?

To arrange a meeting to further explore how Pera Technology's
expertise can be aligned to your strategic development programmes,
please contact us on 01664 501237

or at corporate@peratechnology.com



“CheeseCoat is a great example of
how the European Commission
can assist SME’s with innovative

research. By the combined expertise
of research intense institutions and
industry, a significant progress in
the area of low fat food have been
obtained within this project”

Helena Bysell
Project Manager, Co-ordinator CheeseCoat,
SP Chemicals, Materials and Surfaces

A new method of manufacturing low-fat mozzarella-type cheese for ready meals

CheeseCoat

The novel CheeseCoat processing technology enables the production of Mozzarella-type
cheese for ready meals. The major benefit is a reduction in fat, with big improvements in
texture, melting properties and flavour than the current alternatives.

Poor sales of low-fat and fat-free
cheeses into the ready meals sector
are attributed to their poor flavour
and texture. While full-fat Mozzarella
cheese offers excellent melting
characteristics- giving foods like pizza
their special appearance and texture
- current low-fat Mozzarella cheeses
tend to melt poorly, leading to poor
texture and chewiness.

Reduced fat

Then there are the health concerns
that high fat cheeses present, with
high consumption of fat related to
obesity and heart disease. Low-fat
foods that look and taste like their
higher fat counterparts have been
eagerly sought by an industry keen
to respond to increasing pressure
to reduce total fat and, more
specifically, saturated and trans fat
content in their products.

Ready meals

With these challenges in mind, the
CheeseCoat project is developing

a Mozzarella-type cheese with

less than 3% fat, a significant
improvement on the currently
available 5% fat cheese. Suitable for
use in pizzas, ready meals, fast food,
sandwiches and salads. CheeseCoat's
primary target markets are the
industrial cheese sector, particularly
for chilled and frozen pizzas and
ready meals. It will also target the
retail and food services sectors.

Improving texture

So how does the CheeseCoat project
achieve the holy grail of reduced

fat, with improved flavour, texture
and melting properties? The novel
technology consists of a process for
improving the texture and flavour of
low-fat cheese by using innovative
starter and adjunct cultures (and

appropriate processing conditions) at

the front end of the cheese making
process.

Oil coating

This is combined with a method for
improving the melting characteristics
by coating the low-fat cheese with

a very thin layer of edible oil at the
back end of the cheese making
process. This occurs after shredding
or slicing or just before using on
pizza.

It was in the development of the oil
coating machine and control system
that Pera Technology's expertise
proved so valuable.



Actively decontaminating exhaust air in the food production industry and enabling heat recovery

Exairdec

The European food preparation industry (FPI) is currently facing a high percentage of
work related illnesses, increasing the amount of complaints about odour

and contaminant emissions. Existing systems have low contaminant removal efficiency,
creating a fire risk and high capital and operational costs due to lost energy (waste air is
not applicable for heat exchangers).

Now, the Exairdec process is
increasing the contaminant removal
efficiency by up to 75% and is
allowing the use of heat recovery.
This process takes place through a
high-voltage, atmospheric pressure,
ultra-short pulsed Corona discharge
(PCD).

Heart of the system
The Exairdec system is innovative
and technologically challenging.

The Exairdec system consists of

an ultra-short pulsed high voltage
generator that drives the highly
reliable PCD electrodes. Unlike the
other systems, the Exairdec system
is capable of operating in high
moisture environments major health
problems are caused by low filtration
efficiencies with current technology.

Despite the progress made in
contaminant removal in recent years,
the food industry still faces a high
percentage of work related illnesses
(1.6 times the average).

An estimated eight per cent of

all employees working in a food
processing sector have had health
complaints related to contamination
and airborne diseases. Odour
emissions are becoming one of

the most significant environmental
issues, with complaints about odour
becoming common as communities
become more aware of air quality
issues. Also, contaminated extraction
ducts pose a significant fire hazard.

Even low concentrations of fat
residue clog or form dense layers of
fatty substances in the ductwork. This
constitutes a dangerous combination
with occasional sparks, flames and
high air flow. A cost analysis of
existing filter systems reveals that on
average food processing companies
have annual filter disposal and
system maintenance costs of three to
five per cent of its total added value.

Decontaminating the exhaust air
Efficient removal of cooking fumes,
vapours and airborne particles
would do much to reduce these high
statistics. The Exairdec project is
providing an innovative and highly
effective removal of volatile organic
compounds (VOCs) and soot particles
from exhaust air and heat recovery.

“The Exairdec project has
developed an innovative process,
which will significantly reduce

fire and air contamination risk

in the food processing industry.

I’'m excited to see the commerical
success of this project in the future.”

Prof Brian McKenna

Past-President, EFFroST - European Federation of
Food Science & Technology




“We have created a flexible and

versatile system and it has been a
pleasure to work on the project. The
client is happy with the results and
I'm looking forward to seeing the
end product get to market.”

Peter Fowell
Project Manager, Fornax

Reducing the use of saturated fat in the production of croissants by a healthy 50%

Fornax

Croissants. Delicious, certainly. Healthy, probably not. The high saturated fat content
of croissants makes them an unhealthy option for health conscious breakfasters. To
address this dilemma, Pera Technology has shared its expertise within the Fornax
consortium, established specifically to develop a new low fat alternative croissant.

To produce the new low fat
croissant, Fornax developed a

new extrusion die and fat dosing
system. This enables the dough to
be produced with rapeseed oil, a
healthier alternative to butter, which
is the traditional high fat ingredient
in croissants.

Pera Technology proposed this
process through its expertise

in plastics. The technology first
originated in the plastics processing
industry and was applied to the
food production industry for the
croissant.

Low fat rapeseed oil

Here's how it works. The dosing
system encapsulates rapeseed oil
into a dough tube which is then
entered onto a conveyor system and
layered onto the dough. To achieve

the required consistency of thickness
in the 27 different layers, the Fornax
project developed multi-layered
roller systems. An early problem

was caused through the use of
rapeseed oil, which is messy and
gets everywhere.

To overcome this, the Fornax project
developed an innovative dough to
oil recipe for each of the layers, and
found a novel method of processing
the rapeseed oil which made it more
manageable.

The perfect tasting croissant

So what about flavour? Interestingly,
as well as being a low fat alternative
to butter, the use of rapeseed oil
opened up a host of possibilities.
The oil could be flavoured in a
variety of different ways to find the
perfect tasting croissant.

And what about the results?

The desired 50% reduction in
saturated fat has been achieved.
The proof of the croissant is in the
eating of course. Two consumer
tasting trials in the north and south
of the UK will lead to release onto
the market or fine tuning ahead of
commercialisation.



Development of fully sustainable packaging that will extend food shelf life by over 50%

ISA-Pack

Every year, 90 million tonnes of food is thrown away in the EU alone. Backed by a £3.9m
grant from the EU, the ISA-PACK project is aiming to reduce this food wastage by up to

75%.

The global packaging market is
estimated to be worth over €400bn.
It has an annual growth rate of over
4%. Food packaging represents
more than 70% of the market worth
around €280bn.

Packaging is big business.
Remember, as well as containing
the food, the packaging protects

it from contamination, enables
communication with the consumer
and, importantly, preserves the food
to enhance its shelf life, quality and
safety.

Extended shelf life

The objective of the ISA-PACK
project is to increase shelf life and
reduce food waste via more effective
packaging. The project consortium is
developing fully flexible, sustainable
and intelligent materials that will
more effectively package fresh food
produce.

For food producers and retailers, the
innovation will result in dramatically
extended shelf life, improved quality,
enhanced safety and reduced food
and packaging waste.

Two innovative materials

The ISA-PACK project anticipates
improving shelf life by as much as
50%. It will do so by developing two
novel biopolymer materials to fulfil
the needs of two different food
groups.

» Stretch wrap film. This is used
widely by supermarkets for the
in-store packaging of a huge array
of foods. These include meats,
poultry, fish, fruit, vegetables,
cheese, deli and others. The novel
ISA-PACK PHB co-polymer stretch
films will be suitable for the
packaging of most food produce
where conventional PVC stretch
films are currently used.

* Gas barrier sheets and films.
These are suitable for the
manufacture of modified
atmosphere packaging ‘MAP’,
including vacuum packaging. MAP
is a popular packaging system
for fresh and cooked produce as
it enables an extension in food
shelf life. The novel ISA-PACK PHB
co-polymer MAP materials will be
suitable for the packaging of most
food produce where conventional
MAP packaging is used.

The market for such packaging is
vast. There exists strong commercial
and political drivers for the use of
sustainable, active and intelligent
packaging. Manufacturers and
retailers demand improved quality
and extended shelf life to improved
profitability. Consumers and retailers
demand greater information and
assurance of food safety and quality.

Political groups and consumers
demand reduced food and packaging
waste and lower environmental
impact throughout the food and
packaging value chain. ISA-PACK is on
target

“For retailers, ISA-Pack has the
potential to extend shelf life and
reduce the wastage of fresh foods.
This could have a significant impact
on supply chains - extending shel
life is a major leap forward in fresh
food packaging.”

Marie Cook
Project Manager, Pera Technology




“The University of Birmingham was
involved in successfully designing
and implementing a new process

to create low density, biodegradale
foams for packaging applications.”

Dr Gary Leeke
Chemical Engineering, University of Birmingham

A new food packaging production process, improving shelf life and reducing landfill and litter

PLA Foam

While foam-based food packaging is essential to delivering food to consumers, it is also
a major contributor to landfill waste and litter. Thanks to the PLA Foam project, a new
production process is delivering lower density foam that is easy to recycle.

Each year, 150,000 tonnes of foam
food packaging is consumed in the
EU. While an essential part of the food
processing and transport process-the
foam trays prevent both damage and
spoilage-current foam packaging is
also damaging to the environment.

Difficult to recycle

The problem is that current foam
packaging is made from synthetic
polymers with a low density. This
makes it difficult to recycle the
used packaging economically. As a
consequence, the vast majority of
packaging is sent for land fill where
it remains resistant to degradation.
In addition, foamed polymers are a
major contributor to litter, and are the
main source of marine debris.

Environmentally-friendly

With food retailers looking for
packaging solutions created with
biodegradable polymers from natural
sources, the PLA Foam project
stepped in to deliver an innovative,
environmentally-friendly and
potentially world-leading PLA foam
technologies.

A new alternative foam

Pera Technology created a supply
chain to develop a new alternative
foam packaging based on PLA
(Polylactic acid). The consortium
successfully overcame a major
obstacle-the fact that PLA thermally
degrades during processing. This
prevents the production of low
density unmodified PLA foams using
traditional extrusion technologies.

Greatly reduced thermal
degradation

The solution was the development of
a new supercritical CO2 assisted foam
extrusion process and thermoforming
method. This produces unmodified
PLA foam products with greatly
reduced thermal degradation. The
innovation will enable the PLA Foam
consortium to avoid the previous
reliance on US technologies and
produce low density foams using
unmodified PLAs whose performance
and biodegradation behaviour will far
exceed the current alternatives.

Global market leadership

With a patent application under
review and projected sales of over
€100m within five years of the project
conclusion the new technologies

look set to provide the PLA Foam
consortium with global market
leadership in biodegradable foam
food packaging.



Sustainable coating for food packaging created from starch and seaweed extracts

PlantPack

Paper wraps, cartons and cardboard protect food products during transportation
and storage. Yet the petroleum derived nature of their coatings makes current food
packaging an expensive option - both in cost and the environment. PlantPack is set to

change this.

Food packaging waste continues to
be a problem throughout Europe.
Around 45m tonnes is produced
every year, with over 30% ending
up as landfill. A new biodegradable
solution which is simple and cost
effective to produce would be
welcomed by the food packaging
sector.

Reliable and sustainable

Environmental concerns are not the
only issue. With current packaging
coatings based on petroleum-derived
waxes and polymers, increasing
petroleum costs and recent instability
in some oil producing countries
simply increases the need for a
reliable and sustainable alternative
coating product. Other coating
materials, such as perfluorooctanoic
acid (PFOA), are also the cause of
widespread health concerns.

Biodegradable packaging

The demand for biodegradable
packaging has now been met by

the PlantPack project. Co-ordinated
by the Paint Research Association
(PRA), a Pera Technology company.
The PiantPack team has successfully
developed a natural and sustainable
formulation with an innovative
spray coating based on starch and
seaweed.

Natural and recyclable

This €1.2 million project funded
through the EU FP7 programme
ensures the food packaging is
natural, biodegradable, and
compostable or recyclable. It solves
the industrywide challenge of
providing food protection which
meets increasing environmental
pressures, and looks set to replace
the current petroleum derived
coating products and improve the

sustainability and biodegradability of

food packaging.

Commercial competitiveness

After substantial research the
coatings have been applied to both
paper and paperboard substrates
and preliminary evaluation

studies are now determining their
performance for selected end-user
applications.

The next stage will be to scale-up a
number of the coatings to determine
their commercial competiveness in
comparison to current petroleum
derived coatings and suitable
disposal options.

“The PRA’s role has been to
overcome the technical barriers

associated with formulating a
novel sustainable coating based on
seaweed extract and starch.”

Michael Morris
Project Manager, Pera Technology




“The development grant from

the EU enabled Rapidcool to
develop the new cooling device as a
replacement to existing expensive,
high energy-use equipment.”

Kelvin Hall
Enviro-Cool (UK) Limited

Reducing energy consumption in commercial drinks chillers by over 80%

Rapid Cool

Storing large quantities of chilled drinks ready for consumption meets consumer needs,
but is highly inefficient in terms of energy usage. With the aim of reducing this energy
use, the Rapidcool project is supplying an innovative solution to the problem and the

results are very impressive.

Commercial refrigeration accounts for
over 6% of total energy consumption
in the services sector. Existing drinks
vending machines and display coolers
are convenient, but unfortunately
these systems are not energy
efficient.

Unlike chilled or frozen food, most
beverages do not need to be kept
at a certain temperature until
consumption. However, consumers
require chilled products on demand
and there are currently no viable
alternatives to conventional
refrigeration systems. Rapidcool
addresses this through a novel
technology which cools small batches
faster than known technologies.
This means drinks can be stored at
room temperature and chilled when
required.

Research expertise

Pera Technology were contracted to
lead the development of the project
and identify additional research
experts in the field of refrigeration.
Through collaborative working, the
project achieved exceptional results.

Ultrafast cooling rate

An obstacle to rapid cooling is a good
heat transfer rate and an effective
method for ensuring the contents

of the drink are cooled in a uniform
fashion. The aim was to achieve a
cooling rate of less than 60 seconds
for cans and less than 120 seconds for
plastic bottles.

Pera Technology developed a unique
approach to cooling and through
theoretical advancement, optimised
the rate of heat transfer without
adversely affecting the drink itself. A
number of significant innovative steps
not only give faster cooling times

than previously imagined, but will
also help to safeguard and exploit the
Rapidcool technology.

A single can prototype took less than
50 seconds to cool from 20°C-4°C.
Not content with this, another system
was developed to simultaneously chill
multiple cans meaning that waiting
times as low as 10-15 seconds are
now possible.

Reducing energy use by over 80%

Rapidcool achieves energy savings
of 80-90% currently consumed by

a conventional vending machine or
display cabinet. This equates to cost
savings of over €250 per machine
per year. These savings have led to
significant interest from a number
of multi-nationals and one drinks
distributor was so impressed they
formally joined in the developments.

Rapidcool’s future

During the project, the system

was presented to a world leading
distributor of beer, it achieved a
positive evaluation and an offer to
support future development and
testing. In addition four patents have
been filled with two already granted
and the technology shall move
forward under the 'V-Tex trademark.



Reducing drying and maturing times of stockfish and improving safety, quality and traceability

SafeTrackFood

The SafeTrackFood project improves product quality, increases the availability and
quantity of stockfish and offers new convenience seafood products to meet market
trends. The innovative new process will increase the competitiveness of the SME
participants in the seafood industry.

Traditionally, stockfish is produced
from wild-caught cod during a short
and intensive fishing period from
February to March. The fish is dried
until June on outdoor wooden racks.

The problem is that the effects of
the weather can lead to a significant
proportion of stockfish being
downgraded from prima quality and
lost.

All year round production

The SafeTrackFood project allows
all-year around stockfish production,
increasing profitability through
higher product quality and minimal
production losses.

By taking the drying and maturing
process indoors, the production

time is reduced by 75% - from four
months to 30 days. The production of
stockfish also becomes independent
of climate conditions and the threat of
cross-contamination.

Automated bioprocess

The SafeTrackFood project develops
an advanced drying unit equipped
with an automated bioprocess control
system. This monitors and controls
the maturing and drying processes,
producing a standardised product
with high reliability and minimal batch
differences.

The quality and safety control system
will be able to document product
safety and increase traceability to
obtain a quality certificate and to
meet food safety regulations.

Improved quality

The outcomes are impressive.
Production losses and quality
downgrading may be reduced from
up to 40% down to 3%, and improving
the stockfish quality enables to
produce prima quality stockfish with
the average sales price of €20.

Improving the production processes
for prima quality stockfish from cod
and other white fish from wild catches
or farmed fish species all around

the world will enable the business to
expand across Europe, North-America
and Australia.

“This will allow us to increase
the volume of our salesand
accessibility to a predictable quality,
 traceability and not least a healthy
" product which can be further
processed into ‘ready-to-eat’ and
‘easy-to-cook’ products.”

Julia Anthonisen
Athena Seafoods AS
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