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1.0 INTRODUCTION

The purpose of this report is to present the demonstrator projects that will be pursued
in Sustainpack and to elaborate on the demonstrator project process. The report is a
combination of two deliverables, D1.9 (Technology Timelines) and D1.11
(Elaboration of Demonstrator Concept) - which occur at the transition point of two
work-packages, (WP1.2 and WP1.3). At a meeting attended by the SP1 partners in
February 2006, it was considered that these two deliverables had such an overlap of
content, that the most effective way to present (and use) the information, was if a
single report was produced.

The demonstrator projects are a tool for animating and communicating the successes
and overall potential of the Sustainpack research to a wide audience. Since “seeing
is believing,” the demonstrators will show visually and physically the achievements of
the project, in order to engage and enthuse potential users about the results. A key
aim is to encourage materials producers, converters and packaging users to continue
to build upon the platform of technology breakthroughs established by Sustainpack
and, through further development work, bring these breakthroughs on to the next
level of commercialisation. This process should be facilitated by considering the
seven key elements outlined below, which define how an ideal demonstrator might
be constructed and managed to, “prove the technical viability of a new technology
together with its possible economic advantages under realistic conditions.” Typically,
the projects identified and selected through the technology mapping process should:

¢ Include technologies (methodologies, practices, etc.) representing a high degree of
novelty, either novel technology or novel application or - even better — both.

¢ Not include any research activities: all of the necessary knowledge must be
available for the proposers to implement the demonstration.

e Be executed on a scale of operations representing reality.

¢ Include both technology producers (i.e. the inventor) and technology users (i.e.
industry partners from the consortium, etc.).

o Be pre-competitive. Therefore, the projects should aim at demonstrating a novel
technology or a novel application and cannot include marketing activities (i.e.
technologies/products already on the market for the same application cannot be
demonstrated).

e Have a clear European dimension and significance (include two, or preferably
more, partners from different Member States).

¢ Include targeted dissemination to potential users and to other groupings that can
influence the future success of the technology in the market place (this "Extended
Audience" could include for example platforms of users, authorities, opinion
leaders, interested organisations, etc.).

Each demonstrator project in this report has been submitted by each of the SP1
partners managing the projects (see Figure 1.1.1) - as a specification and timeline
(draft plan) which act as management tools, (see sections 2.0 to 8.0). As with all
project management plans, these timelines will need to be flexible, and may be
modified in line with breakthroughs during the material research or should difficulties
be experienced during the demonstrator trials and testing. Up to date demonstrator
timelines will be maintained on the Sustainpack website (Sustainpack.com).

Reporting
A report will be produced at the end of each period of the demonstrator research:

e Report 1 (end 2006) will detail the findings of the investigation into potential market
size, plus any additional information such as indications of stakeholder interest.



¢ Report 2 (end 2007) will detail any IP issues and how these will be managed;
proposed resourcing and scheduling; results of any trials, etc undertaken during the
year)

¢ Report 3 (May 2008) will document (where applicable) the results of processing trials;
performance test results; consumer testing results; environmental test results
(recyclability, biodegradability); results of the cost modelling and projections of ROI.



1.1 Demonstrator summary

In an open discussion with the sub-project 1 partners in February 2006, a total of 7 “integrated demonstrator projects” were agreed, each of which
will present the outputs of a minimum of three, sub-project outputs. The demonstrator projects and agreed project managers can be seen in the
Figure below, along with the anticipated involvement from each of the sub-projects. Full details for each of these demonstrator projects can be
found in sections 2.0 to 8.0 in this report.

Figure 1.1.1 Demonstrator project descriptions and SP1 management partners managing them.

Project No.

Project Description & Sub-Project Involvement

Project Manager

1

(SP2) (SP5) (SP4) (SP6)

A corrugated box offering equivalent performance with lighter weight material, incorporating fibre-based cushioning, barrier coatings and an RH indicator/ logger

STFI-Packforsk

A carton board or micro-flute box for luxury goods incorporating a biodegradable polymer window, moving image and anti-counterfeiting technology

2 (SP2) (SP4) (SP6) VTT
A carton offering equivalent performance with lighter weight material, incorporating barrier coatings and a 2D barcode

3 (SP2) (SP3) (SP6) VTT
A carton offering equivalent performance with lighter weight material, incorporating a laminated barrier film and a 2D barcode

4 (SP4) (SP95) (SP3) (SP6) A&F
A barrier coated tray for chilled ready meals, sealed with a bio-based nanocomposite film lid and incorporating a temperature logger

5 (SP3) (SP4) (SP6) ITENE
A flexible packaging film for frozen food, incorporating barrier coatings and a temperature logger

6 (SP3) (SP4) (SP6) Pira
A flexible packaging film for snack products, incorporating barrier coatings and an RH indicator

7 (SP2) (SP3) (SP6) (SP6) DTI/STUBA




2.0 DEMONSTRATOR 1

21

A corrugated box offering equivalent performance with lighter weight
material, incorporating fibre-based cushioning, barrier coatings and an
RH indicator/ logger

Demonstrator introduction

The purpose of this demonstrator is to present to the outside world:
e The achievements and potential of Sustainpack’s research into corrugated

box

e The achievements and potential applications of the Sustainpack’s research
into protective, cushioning, stability, and moisture resistance

¢ The achievements and potential applications of Sustainpack’s research to
further develop indicators or logger

This will be achieved by using the results of SP2 to develop stronger corrugated box,
which can be combined with fibre based cushioning materials of SP5 and
incorporated water vapour (WV) of SP4 and relative humidity (RH) indicator/logger of
SP6.

This demonstrator project will be managed by STFI-P, the specification and timeline
can be seen in Figures 2.2.1 and 2.3.1. During Period 1 of the project (January to
December 2006) the following work will be completed:

¢ |Initially, the focus will be to identify the critical attributes and specifications
needed in order to use the new materials for different applications (i.e. the
physical properties that will ultimately be needed to commercialise the
materials). This will provide a data regarding benchmark activities for success
and will allow interested parties to understand how much and what type of
further development work is needed beyond the Sustainpack project.

e During the summer of 2006, the project team will revisit initial market size
projections produced during the technology mapping process in SP1.

e During the autumn of 2006, the team will review the current and predicted
achievements emerging from SP2, SP4, SP5 and SP6. Along with the results
of the open call and the results of the estimation of potential market size this
will be used to narrow down the range of potential end-use applications for
which the materials might be best suited (Review 1). At this stage, the project
team will also begin liaising with the materials suppliers and converters that
will be needed to deliver the demonstrator (these may already be within the
Sustainpack consortium).

During Period 2 (January to December 2007) the main focus will be on planning the
practicalities of the demonstrator, and on identifying and managing IP issues that
may arise. The window of opportunity for processing materials is short (the
demonstrator project needs to leave the research teams with sufficient time to
develop their materials and technologies, if possible, but also needs sufficient time
for constructing and testing the demonstrator outputs in the proper possible form).
Therefore, the possible practical elements of the demonstrator will begin in the last
quarter of 2007. This is likely to include individual elements of the demonstration for
each technology, namely:

¢ Hand-sheet of future production of new corrugated material, and perhaps

some pilot production guidelines if possible.
e Combining cushioning fibre based material.



e Incorporating a WV barrier - coating trials, applying the coatings to existing
materials

e Incorporating a RH sensor either on a printed paper label or printed directly
onto the box.

Individual current/existing and new elements should be combined in different
versions as follows:

e Current corrugated + new cushioning material + current coating + RH sensor
Current corrugated + current cushioning material + new coating + RH sensor
Current corrugated + new cushioning material + new coating + RH sensor
New corrugated + current cushioning material + current coating + RH sensor
New corrugated + new cushioning material + current coating + RH sensor
New corrugated + current cushioning material + new coating + RH sensor
New corrugated + new cushioning material + new coating + RH sensor

A review (Review 2) will consider the achievements and breakthroughs in SP2, SP4,
SP5 and SP6 in order to give a final focus the trials and to decide whether the current
planned demonstrator outputs are still achievable, and if not what the reason is.

During the last period (Period 3, January to end-May 2008), greater integration of the
individual elements will be sought. This can appear if demonstrator form will be
decided as a pilot version. Activities may include:

e Further pilot production of the corrugated

¢ Combining cushioning material

e Coating trials, applying the coatings to Sustainpack materials

¢ Printing trials, printing to materials coated with the Sustainpack coatings.

This period will also include performance testing of the materials, readability testing
of the printed indicators/logger and supply chain testing. Cost forecasting will
investigate probable financial viability of the technologies, and will provide a basis for
calculating return on investment from further development and commercialisation if
possible.

Targeted dissemination events will be a key part of this period, and may include:
e Production open days during processing
¢ Presentations of the processed materials
e Trade articles and press releases



2.2 Demonstrator specification
Figure 2.2.1

Demonstrator 1 Specification: A corrugated box offering equivalent performance with lighter weight material, incorporating fibre-
based cushioning, barrier coatings and an RH indicator/ logger

4 N

Demonstrator objectives:
This demonstrator project has been developed in order to present to the outside world:
e The achievements and potential of Sustainpack’s research into corrugated box
e The achievements and potential applications of the Sustainpack’s research into protective, cushioning, stability, and moisture resistance
e The achievements and potential applications of Sustainpack’s research to further develop indicators or logger
- /
4 N N
Critical attributes and specifications for materials:
Potential applications: In order to quantify the success of the materials research and to match the
In order to maximise the effectiveness of the demonstrator as a demonstrator materials with potential end-use applications, the following
means to communicate the potential of the new materials and attributes should be measured:
coatings it is necessary to select an end-use application and show
how the Sustainpack package will achieve fithess-for-purpose and Box stiffness
where further development is required beyond Sustainpack. As the Heat seal range
research in SP2, SP4, SP5 and SP6 progresses it will be necessary to Water vapour transmission rate
review the achievements and breakthroughs against the needs of Density of cushioning material
different end-use applications. Possible applications include: Static Stress
Attenuating frequency
Shipping literature, binders, other printed materials and pictures Progressive Creep
Solid food products "knackebrod” Tensile Strength
Dangerous waste transport Water absorbtion
Waste sorting Thermal Conductivity
Printability
_ RN /
/ \ / Project and Supply chain partners required: \ / \
Processing equipment required: Corrugated box manu;?c;:jt:(:rgr (available within the

Pilot corrugate machine (available within the
project)

Cushioning material machine
Coating equipment (available within the
project)

Roll-to-roll printing equipment (available within
the project)

Cushioning material producer
Commercial coating material manufacturer —
required
Converter with coating capabilities
Sensorer manufacturer — required
Retailer for consumer tests - required
Waste recycling company — required

\_ J \_ Test Labs (available) J NS J
7

Market potential:
To be quantified -
Volume and value




2.3 Demonstrator timeline

Figure 2.3.1

Demonstrator 1 Timeline:

A corrugated box offering equivalent performance with lighter weight material, incorporating fibre-based cushioning, barrier coatings
and an RH indicator/ logger
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3.0 DEMONSTRATOR 2

3.1

A carton offering equivalent performance with lighter weight material,
incorporating barrier coatings and a 2D barcode

Demonstrator introduction

The purpose of this demonstrator is to present to the outside world:
e The achievements and potential of Sustainpack’s research into lean and

effective liquid paper board (and carton board)

e The achievements and potential applications of the Sustainpack’s research
into protective and barrier coatings

¢ The achievements and potential applications of Sustainpack’s research to
further develop interactive 2D bar code technology (linked to mobile phones)

This will be achieved by using the results of SP2 to develop stronger carton board,
which can be coated to provide improved water vapour and/or oxygen barrier than
normal boards available for constructing cartons. A 2D bar code will be printed (either
directly to the board or onto a label) which will carry additional information about the
product and packaging. This information will be accessed by a mobile device and
when downloaded it will be relayed to the consumer visually or audibly and possibly
in different languages, via the mobile device.

This demonstrator project will be managed by VTT, the specification and timeline for
this demonstrator project can be seen in Figures 3.2.1 and 3.3.1. During Period 1 of
the project (January to December 2006) the following work will be completed:

¢ Initially, the focus will be to establish the critical attributes and specifications
needed in order to use the new materials for different applications (i.e. the
physical properties that will ultimately be needed to commercialise the
materials). This will provide a benchmark for success and will allow interested
parties to understand how much and what type of further development work is
needed beyond the Sustainpack project.

e During the summer of 2006, the project team will revisit initial market size
projections produced during the technology mapping process in SP1.

e During the autumn, the team will review the current and predicted
achievements emerging from SP2, SP4 and SP6. Along with the results of the
open call and the results of the estimation of potential market size this will be
used to narrow down the range of potential end-use applications for which the
materials might be best suited (Review 1). At this stage, the project team will
also begin liaising with the materials suppliers and converters that will be
needed to deliver the demonstrator (these may already be within the
Sustainpack consortium).

During Period 2 (January to December 2007) the main focus will be on planning the
practicalities of the demonstrator, and on identifying and managing IP issues that
may arise. The window of opportunity for processing materials is short (the
demonstrator project needs to leave the research teams with sufficient time to
develop their materials and technologies, but also needs sufficient time for
constructing and testing the demonstrator outputs). Therefore, the practical elements
of the demonstrator will begin in the last quarter of 2007. This is likely to include
individual elements of the demonstration for each technology, namely:

e Handsheet production of new cartonboard material, and perhaps some pilot

production of the board.



e Coating trials, applying the coatings to existing materials
¢ Printing trials, printing the 2D bar code to existing substrates (boards or
labels)

A review (Review 2) will consider the achievements and breakthroughs in SP2, SP4
and SP6 in order to give a final focus the trials and to decide whether the current
planned demonstrator outputs are still achievable.

During the last period (Period 3, January to end-May 2008), greater integration of the
individual elements will be sought. Activities may include:

e Further pilot production of the board

e Coating trials, applying the coatings to Sustainpack materials

e Printing trials, printing to materials coated with the Sustainpack materials.

This period will also include performance testing of the materials, readability testing
of the printed bar code and consumer testing of the usability of the 2D bar code. Cost
modelling will investigate financial viability of the technologies, and will provide a
basis for calculating return on investment from further development and
commercialisation. Targeted dissemination events will be a key part of this period,
and may include:

¢ Production open days during processing (for example, roll-to-roll printing of

2D barcodes, coating, etc)
¢ Presentations of the processed materials
e Trade articles and press release

10



3.2 Demonstrator specification
Figure 3.2.1

Demonstrator 2 Specification:
2D barcode

A carton offering equivalent performance with lighter weight material, incorporating barrier coatings and a

-

~

Demonstrator objectives:
This demonstrator project has been developed in order to present to the outside world:
e The achievements and potential of Sustainpack’s research into lean and effective liquid paper board (and carton board)
e The achievements and potential applications of the Sustainpack’s research into protective and barrier coatings
e The achievements and potential applications of Sustainpack’s research to further develop 2D bar code technology (linked to mobile phones)

4 N
Potential applications:

In order to maximise the effectiveness of the demonstrator as a means
to communicate the potential of the new materials and coatings it is
necessary to select an end-use application and show how the
Sustainpack package will achieve fithess-for-purpose and where
further development is required beyond Sustainpack. As the research
in SP2 and SP4 progresses it will be necessary to review the
achievements and breakthroughs against the needs of different end-
use applications. Possible applications include:

Non-food products (e.g. washing detergents)

Solid food products (e.g. biscuits)

Beverages or Liquid foods (milk, juice soup)

The 2D barcode will be readable by a mobile device camera. Its
purpose will be as a means to relay product information to special
needs groups. The product information will be delivered as an audible
or visual message via the mobile device.

L %

4 N

Critical attributes and specifications for materials:

In order to quantify the success of the materials research and to match the
demonstrator materials with potential end-use applications, the following
attributes should be measured:

Water vapour transmission rate
Oxygen permeability
Heat seal range
Tensile strength
Elongation
Board stiffness
Crease stiffness
Water resistance
Surface energy
Co-efficient of friction
Grease resistance

\

4 N O

Processing equipment required:
Pilot board machine (available in the
consortium)

Coating equipment (curtain coating, spot
coating, etc) (available in the consortium)
Roll-to-roll print process (available in the
consortium)

-

Project and Supply chain partners required:
Liquid paper board producer (Stora Enso available in the

Commercial coating manufacturer — required to produce
sufficient quantities of coating unless this can be produced
within the consortium
Converter with coating capabilities
Printer — numerous available in the consortium
Retailer for consumer testing (JS Sainbury available in the

Test labs for verifying physical properties, etc (numerous
available in the consortium)

AN

N

consortium)

Market potential:
To be quantified -
Volume and value

consortium)

/

11



3.3 Demonstrator timeline
Figure 3.3.1

Demonstrator 2 Timeline:

A carton offering equivalent performance with lighter weight material, incorporating barrier coatings and a 2D barcode
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4.0 DEMONSTRATOR 3

4.1

A carton offering equivalent performance with lighter weight material,
incorporating a laminated barrier film and a 2D barcode

Demonstrator introduction

The purpose of this demonstrator is to present to the outside world:
e The achievements and potential of Sustainpack’s research into lean and

effective liquid paper board (and carton board)

e The achievements and potential applications of the Sustainpack’s research
into protective and barrier laminates

¢ The achievements and potential applications of Sustainpack’s research to
further develop interactive 2D bar code technology (linked to mobile phones)

This will be achieved by using the results of SP2 to develop stronger carton board,
which can be laminated to provide improved water vapour and/or oxygen barrier than
normal boards available for constructing cartons. A 2D bar code will be printed (either
directly to the board or onto a label) which will carry additional information about the
product and packaging. This information will be accessed by a mobile device and
when downloaded it will be relayed to the consumer visually or audibly and possibly
in different languages, via the mobile device.

This demonstrator project will be managed by VTT, the specification and timeline for
this demonstrator project can be seen in Figures 4.2.1 and 4.3.1. During Period 1 of
the project (January to December 2006) the following work will be completed:

¢ Initially, the focus will be to establish the critical attributes and specifications
needed in order to use the new materials for different applications (i.e. the
physical properties that will ultimately be needed to commercialise the
materials). This will provide a benchmark for success and will allow interested
parties to understand how much and what type of further development work is
needed beyond the Sustainpack project.

e During the summer of 2006, the project team will revisit initial market size
projections produced during the technology mapping process in SP1.

e During the autumn, the team will review the current and predicted
achievements emerging from SP2, SP3 and SP6. Along with the results of the
open call and the results of the estimation of potential market size this will be
used to narrow down the range of potential end-use applications for which the
materials might be best suited (Review 1). At this stage, the project team will
also begin liaising with the materials suppliers and converters that will be
needed to deliver the demonstrator (these may already be within the
Sustainpack consortium).

During Period 2 (January to December 2007) the main focus will be on planning the
practicalities of the demonstrator, and on identifying and managing IP issues that
may arise. The window of opportunity for processing materials is short (the
demonstrator project needs to leave the research teams with sufficient time to
develop their materials and technologies, but also needs sufficient time for
constructing and testing the demonstrator outputs). Therefore, the practical elements
of the demonstrator will begin in the last quarter of 2007. This is likely to include
individual elements of the demonstration for each technology, namely:

e Handsheet production of new cartonboard material, and perhaps some pilot

production of the board.

13



e Laminating trials, applying the laminate films to existing materials
¢ Printing trials, printing the 2D bar code to existing substrates (boards or
labels)

A review (Review 2) will consider the achievements and breakthroughs in SP2, SP3
and SP6 in order to give a final focus the trials and to decide whether the current
planned demonstrator outputs are still achievable.

During the last period (Period 3, January to end-May 2008), greater integration of the
individual elements will be sought. Activities may include:

e Further pilot production of the board

e Laminating trials, applying the laminate films to Sustainpack materials

e Printing trials, printing to materials laminated with the Sustainpack laminates.

This period will also include performance testing of the materials, readability testing
of the printed bar code and consumer testing of the usability of the 2D bar code. Cost
modelling will investigate financial viability of the technologies, and will provide a
basis for calculating return on investment from further development and
commercialisation. Targeted dissemination events will be a key part of this period,
and may include:

¢ Production open days during processing (for example, roll-to-roll printing of

2D barcodes, lamination, etc)
¢ Presentations of the processed materials
e Trade articles and press release

14



4.2 Demonstrator specification
Figure 4.2.1

Demonstrator 3 Specification:
film and a 2D barcode

A carton offering equivalent performance with lighter weight material, incorporating a laminated barrier

-~

\

Demonstrator objectives:
This demonstrator project has been developed in order to present to the outside world:
The achievements and potential of Sustainpack’s research into lean and effective paper board (and carton board)
The achievements and potential applications of the Sustainpack’s research into protective and barrier laminations
The achievements and potential applications of Sustainpack’s research to further develop in 2D code technology

~

4 N
Potential applications:

In order to maximise the effectiveness of the demonstrator as a means
to communicate the potential of the new materials and laminates, it is
necessary to select an end-use application and show how the
Sustainpack package will achieve fitness-for-purpose and where further
development is required beyond Sustainpack. As the research in SP2
and SP3 progresses it will be necessary to review the achievements and
breakthroughs against the needs of different end-use applications.
Possible applications include:

Non-food products (e.g. washing detergents)

Solid food products (e.g. biscuits)

Beverages or Liquid foods (milk, juice soup)

The 2D barcode will be readable by a mobile device camera. Its purpose
will be as a means to relay product information to special needs groups.
The product information will be delivered as an audible or visual
message via the mobile device.

- /

-

\

Critical attributes and specifications for materials:

In order to quantify the success of the materials research and to match the
demonstrator materials with potential end-use applications, the following
attributes should be measured:

Water vapour transmission rate
Oxygen permeability
Heat seal range
Tensile strength
Elongation
Board stiffness
Crease stiffness
Water resistance
Surface energy
Co-efficient of friction
Grease resistance

/
<

4 N

Processing equipment required:
Pilot board machine (available in the consortium)
Lamination equipment
Roll-to-roll print process (available in the
consortium)

-

/ Project and Supply chain partners required: \
Paper board producer (Stora Enso available in the
consortium)
Commercial laminate film manufacturer
Converter with laminating capabilities
Printer — numerous available in the consortium
Retailer for consumer testing (JS Sainbury available in
the consortium)
Test labs for verifying physical properties, etc
(numerous available in the consortium)

e

Market potential:
To be quantified -
Volume and value

AN

/

15



4.3 Demonstrator timeline

Figure 4.3.1
Demonstrator 3 Timeline: A carton offering equivalent performance with lighter weight material, incorporating a laminated barrier film and a 2D barcode
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5.0 DEMONSTRATOR 4

5.1

A barrier coated tray for chilled ready meals, sealed with a bio-based
nanocomposite film lid and incorporating a temperature logger

Demonstrator introduction

The purpose of this demonstrator is to present to the outside world:
e The achievements and potential applications of Sustainpack’s research into

fibre-based 3D composites

e The achievements and potential applications of the Sustainpack’s research
into protective and barrier coatings

e The achievements and potential of applications Sustainpack’s research into
renewable polymeric matrix with nanoparticles

¢ The achievements and potential applications of Sustainpack’s research to
develop interactive temperature loggers

This will be achieved by using materials developed in SP5 to construct trays for
perishable food products. These trays may be coated to provide improved oxygen
and water barrier, seal ability etc (SP4 development). On top of the tray a lidding film
(a composite of renewable polymers and nanoparticles) developed in SP3 is applied.
A temperature logger developed in SP6 will be incorporated onto the package in
order to show how this technology can be used to monitor and improve perishable
food supply chain performance.

This demonstrator project will be managed by A&F, the specification and timeline for
this demonstrator project can be seen in Figures 5.2.1 and 5.3.1. During Period 1 of
the project (January to December 2006) the following work will be completed:
¢ Initially, the focus will be to establish the critical attributes and specifications
needed in order to use the new materials for perishable foods and/or ready
meals (i.e. the physical properties that will ultimately be needed to
commercialise the materials). The applications (type of food products) will be
ranked from high demanding to less demanding barrier properties. The critical

attributes and specifications will
o be a guideline for Sustainpack project partners to focus their research activities
o provide a benchmark for success
o allow interested parties to understand how much and what type of further
development work is needed beyond the Sustainpack project.

e During the summer of 2006, the project team will revisit initial market size
projections produced during the technology mapping process in SP1.

e During the autumn, the team will review the current and predicted
achievements emerging from SP3, SP4 and SP6. A virtual project team of
Sustainpack partners involved in the demonstrator will be formed.

o At this stage, the project team will also begin liaising with the materials
suppliers and converters that will be needed to deliver the demonstrator
(these may already be within the Sustainpack consortium).

¢ A commercially available packaging of this type will be selected as reference
material.

During Period 2 (January to December 2007) the main focus will be on planning the
practicalities of the demonstrator, and on identifying and managing IP issues that
may arise. The window of opportunity for processing materials is short (the
demonstrator project needs to leave the research teams with sufficient time to
develop their materials and technologies, but also needs sufficient time for
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constructing and testing the demonstrator outputs). Therefore, the practical elements
of the demonstrator will begin in the last quarter of 2007. This is likely to include
individual elements of the demonstration for each technology, namely:

e Production of trays on pilot scale

e Coating trials, applying the coatings to existing substrates

¢ Pilot film production

e Laboratory production of temperature loggers

A review (Review 2) will consider the achievements and breakthroughs in SP3, SP4,
SP5 and SP6 in order to give a final focus the trials and to decide whether the current
planned demonstrator outputs are still achievable.

During the last period (Period 3, January to end-May 2008), greater integration of the
individual elements will be sought. Activities may include:

e Coating trials, applying the coatings to Sustainpack trays

¢ Filling the trays with perishable food product and sealing of lidding film

e Printing or applying temperature logger

This period will also include performance testing of the materials and temperature
logger. Cost modelling will investigate financial viability of the technologies, and will
provide a basis for calculating return on investment from further development and
commercialisation. Targeted dissemination events will be a key part of this period,
and may include:

e Production open days during processing (for example, pilot film production,

etc)
e Presentations of the processed materials and performance testing results
e Trade articles and press releases
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5.2 Demonstrator specification
Figure 5.2.1

Demonstrator 4 Specification: A barrier coated tray for chilled ready meals, sealed with a bio-based nanocomposite film lid and
incorporating a temperature logger
e Demonstrator objectives: N
This demonstrator project has been developed in order to present to the outside world:
The achievements and potential applications of Sustainpack’s research into fibre-based 3D composites
The achievements and potential applications of Sustainpack’s research into protective and barrier coatings
The achievements and potential applications of Sustainpack’s research into renewable polymeric matrix with nanoparticles
The achievements and potential applications of Sustainpack’s research to develop interactive temperature loggers

/
N N

Critical attributes and specifications for materials:
In order to quantify the success of the materials research performance targets
should be set the following attributes:

\\/....

Potential applications: Tensile strength — Machine Direction (MD)
The degree to which barrier properties are achieved will dictate what Tensile strength — Traverse Direction (TD)
end-use applications the packaging may be used for. High barrier will Elongation (stiffness) — Machine Direction (MD)
provide for a wider market (e.g. food with a longer shelf life) Elongation (stiffness) — Traverse Direction (TD)
Puncture resistance — (N)
The temperature logger/indicator will provide a mechanism for monitoring Tear resistance (mN)
the performance of the chilled food chain. This will be targeted at supply Transparency (lidding film)
chain stakeholders rather than consumers. Formability (3D material)

Oxygen and Water vapour transmission rate
Heat seal range
Temperature range and accuracy

AN
N N

-
-

AN

Processing equipment required:
Sheet casting equipment
Thermoforming equipment
Pilot coating equipment (curtain coating, spray
coating, etc) (available in the consortium)
Pilot film extrusion (preferred to casting)
Possibly full scale film extrusion
Roll-to-roll printing for temperature logger
(available in the consortium)

MAP tray sealer (for modified air) (available in
the consortium)

- 2N AN %
19

Project and Supply chain partners required:
Possibly film/sheet manufacturer
Possibly tray manufacturer
Commercial coating manufacturer — required to
produce sufficient quantities of coating unless
this can be produced within the consortium
Possibly printer for printable electronics
Test labs for verifying physical properties, etc
(numerous available in the consortium)

Market potential:
To be quantified -
Volume and value




5.3 Demonstrator timeline
Figure 5.3.1

Demonstrator 4 Timeline:

A barrier coated tray for chilled ready meals, sealed with a bio-based nanocomposite film lid and incorporating a temperature logger
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6.0 DEMONSTRATOR 5

6.1

A flexible packaging film for frozen food, incorporating barrier coatings
and a temperature logger

Demonstrator introduction

The purpose of this demonstrator is to present to the outside world:
¢ The achievements and potential of Sustainpack’s research into fibre-based

composite films

e The achievements and potential applications of the Sustainpack’s research
into protective and barrier coatings

e The achievements and potential applications of Sustainpack’s research to
develop interactive temperature loggers

This will be achieved by using films developed in SP3 to construct bags for frozen
food products. These bags may be coated to provide improved oxygen barrier,
enhanced printability, etc. A temperature logger will be incorporated, either directly
onto the package or on to the secondary packaging, in order to show how this
technology can be used to monitor and improve frozen food supply chain
performance.

This demonstrator project will be managed by ITENE, the specification and timeline
for this demonstrator project can be seen in Figures 6.2.1 and 6.3.1. During Period 1
of the project (January to December 2006) the following work will be completed:

o |Initially, the focus will be to establish the critical attributes and specifications
needed in order to use the new materials for frozen foods (i.e. the physical
properties that will ultimately be needed to commercialise the materials). This
will provide a benchmark for success and will allow interested parties to
understand how much and what type of further development work is needed
beyond the Sustainpack project.

o During the summer of 2006, the project team will revisit initial market size
projections produced during the technology mapping process in SP1.

o During the autumn, the team will review the current and predicted
achievements emerging from SP3, SP4 and SP6. At this stage, the project
team will also begin liaising with the materials suppliers and converters that
will be needed to deliver the demonstrator (these may already be within the
Sustainpack consortium).

During Period 2 (January to December 2007) the main focus will be on planning the
practicalities of the demonstrator, and on identifying and managing IP issues that
may arise. The window of opportunity for processing materials is short (the
demonstrator project needs to leave the research teams with sufficient time to
develop their materials and technologies, but also needs sufficient time for
constructing and testing the demonstrator outputs). Therefore, the practical elements
of the demonstrator will begin in the last quarter of 2007. This is likely to include
individual elements of the demonstration for each technology, namely:

e Pilot film production.

o Coating trials, applying the coatings to existing substrates

e Laboratory production of temperature loggers
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A review (Review 2) will consider the achievements and breakthroughs in SP3, SP4
and SP6 in order to give a final focus the trials and to decide whether the current
planned demonstrator outputs are still achievable.

During the last period (Period 3, January to end-May 2008), greater integration of the
individual elements will be sought. Activities may include:
e Industrial film conversion trials
e Coating trials, applying the coatings to Sustainpack materials
¢ Printing Possibly filling trials if a high degree of success has been achieved
and significant quantities of materials are available.

This period will also include performance testing of the materials and temperature
logger. Cost modelling will investigate financial viability of the technologies, and will
provide a basis for calculating return on investment from further development and
commercialisation. Targeted dissemination events will be a key part of this period,
and may include:
e Production open days during processing (for example, pilot film production,
etc)
e Presentations of the processed materials and performance testing results
Trade articles and press releases
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6.3

Demonstrator timeline
Figure 6.3.1

Demonstrator 5 Timeline: A flexible packaging film for frozen food, incorporating barrier coatings and a temperature logger

cocccccccccced
SP3: Composite films research and breakthroughs N \
Film development \ \ sessssssssssss
‘ Processing development - casting, extrusion \
oo ecw
SP4: Coatings research -~ \\‘ \ \\
Coating development ! N ceSssssesseees
\ Processing development T coating and spot coating processes N ceccccccccaaad
SP6: Temperature logger development ) “ \ \
S e [
Establish critical attributes and \\ “1 \\ \\ “
specifications Vol !
ol vy
vl Vil
Wl !
( Open call ),\\ I i
\\ I il
,,,,,,,,,,, M
Revisit market size projections | i Cost modelling and finalised ROI
(volumes, value) o= \r !“ 9
L\ 2 i AN
@view 1 @eview 2
— _ T Processing window
( Engage material suppliers and converters >
Demonstration planning and management |
Resourcing \
| Scheduling |
Film production
Pilot production | ‘ | Converter trials? =
Coating trials §
Coating on Coating on pilot 5
existing Sustainpack g
substrate material £
Temperature logger
Laboratory production
of temperature loggers
| Filling?
Testing
Performance testing
\ Recycling/ biodeg testing
( Targeted Dissemination )
Managing IP Issues
Identify |
| Agree solutions \
| Patent applications (if appropriate) |
Report 1 Report 2 Report 3
| Period 1 Period 2 Period 3
Jan 06 Jan 07 Jan 08 Jun

24



7.0 DEMONSTRATOR 6

71

A flexible packaging film for snack products, incorporating barrier
coatings and an RH indicator

Demonstrator introduction

The purpose of this demonstrator is to present to the outside world:
¢ The achievements and potential of Sustainpack’s research into fibre-based

composite films

e The achievements and potential applications of the Sustainpack’s research
into protective and barrier coatings

¢ The achievements and potential applications of Sustainpack’s research to
develop and successfully apply relative humidity (RH) indicators to consumer
packaging

This will be achieved by using films developed in SP3 to construct bags for snack
food products. These bags/packets may be coated to provide improved oxygen and
water vapour barrier, enhanced printability, etc. A relative humidity indicator will be
incorporated directly onto the package, to show how this technology can be used to
assure pack content quality.

This demonstrator project will be managed by Pira, the specification and timeline for
this demonstrator project can be seen in Figures 7.2.1 and 7.3.1. During Period 1 of
the project (January to December 2006) the following work will be completed:

¢ Initially, the focus will be to establish the critical attributes and specifications
needed in order to use the new materials for snack foods (i.e. the physical
properties that will ultimately be needed to commercialise the materials). This
will provide a benchmark for success and will allow interested parties to
understand how much and what type of further development work is needed
beyond the Sustainpack project.

e During the summer of 2006, the project team will revisit initial market size
projections produced during the technology mapping process in SP1.

e During the autumn, the team will review the current and predicted
achievements emerging from SP3, SP4 and SP6. At this stage, the project
team will also begin liaising with the materials suppliers and converters that
will be needed to deliver the demonstrator (these may already be within the
Sustainpack consortium).

During Period 2 (January to December 2007) the main focus will be on planning the
practicalities of the demonstrator, and on identifying and managing IP issues that
may arise. The window of opportunity for processing materials is short (the
demonstrator project needs to leave the research teams with sufficient time to
develop their materials and technologies, but also needs sufficient time for
constructing and testing the demonstrator outputs). Therefore, the practical elements
of the demonstrator will begin in the last half to last quarter of 2007. This is likely to
include individual elements of the demonstration for each technology, namely:

¢ Pilot film production.

e Coating trials, applying the coatings to existing substrates

e Laboratory production of RH indicators
A review (Review 2) will consider the achievements and breakthroughs in SP3, SP4
and SP6 in order to give a final focus to the trials and to decide whether the current
planned demonstrator outputs are still achievable.
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During the last period (Period 3, January to end-May 2008), greater integration of the
individual elements will be sought. Activities may include:
¢ Industrial film conversion trials
e Coating trials, applying the coatings to Sustainpack materials
e Printing, possibly filling trials if a high degree of success has been achieved
and significant quantities of materials are available.

This period will also include performance testing of the materials and RH indicator.
Cost modelling will investigate financial viability of the technologies, and will provide
a basis for calculating return on investment from further development and
commercialisation. Targeted dissemination events will be a key part of this period,
and may include:

e Production open days during processing (for example, pilot film production,

etc)
o Presentations of the processed materials and performance testing results
e Trade articles and press releases
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7.3 Demonstrator timeline
Figure 7.3.1

Demonstrator 6 Timeline:

A flexible packaging film for snack products, incorporating barrier coatings and an RH indicator
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8.0 DEMONSTRATOR 7

8.1

A carton board or micro-flute box for luxury goods incorporating a
biodegradable polymer window, moving image and anti-counterfeiting
technology

Demonstrator introduction

The purpose of this demonstrator is to present to the outside world:
¢ The achievements and potential of Sustainpack’s research into micro flute

board

¢ The achievements and potential of Sustainpack’s research into bio-based
films

e The achievements and potential applications of the Sustainpack’s research
into moving images printed on paper material

¢ The achievements and potential applications of Sustainpack’s research to
develop anti-counterfeiting technologies

This will be achieved by using micro flute board developed in SP2 to construct a box

for luxury products. This box may be printed with a decoration and a moving image to
attract the consumer and upgrading the image of a luxury product. Anti-counterfeiting
technology may be applied in order to protect the original product to be copied.

This demonstrator project will be managed by DTI and STUBA, the specification and
timeline for this demonstrator project can be seen in Figures 8.2.1 and 8.3.1. During
Period 1 of the project (January to December 2006) the following work will be
completed:

¢ Initially, the focus will be to establish the critical attributes and specifications
needed in order to use the new packaging concept for luxury products (i.e.
the physical properties that will ultimately be needed to commercialise the
luxury image of both product and packaging). This will provide a benchmark
for success and will allow interested parties to understand how much and
what type of further development work is needed beyond the Sustainpack
project.

e During the summer of 2006, the project team will revisit initial market size
projections produced during the technology mapping process in SP1.

e During the summer and autumn, the team will review the current and
predicted achievements emerging from SP2, SP3 and SP6. At this stage, the
project team will also begin liaising with the materials suppliers and
converters that will be needed to deliver the demonstrator (these may already
be within the Sustainpack consortium).

During Period 2 (January to December 2007) the main focus will be on planning the
practicalities of the demonstrator, and on identifying and managing IP issues that
may arise. The window of opportunity for processing materials is short (the
demonstrator project needs to leave the research teams with sufficient time to
develop their materials and technologies, but also needs sufficient time for
constructing and testing the demonstrator outputs). Therefore, the practical elements
of the demonstrator will begin in the last quarter of 2007. This is likely to include
individual elements of the demonstration for each technology, namely:

e Board production

e Luxury box production

29



e Polymer production
¢ Printed moving image on box
¢ Anti-counterfeiting technology

A review (Review 2) will consider the achievements and breakthroughs in SP2, SP3
and SP6 in order to give a final focus to the trials and to decide whether the current
planned demonstrator outputs are still achievable.

During the last period (Period 3, January to end-May 2008), greater integration of the
individual elements will be sought. Activities may include:
¢ Production of new paper based boards
Production of luxury box prototypes
Incorporation of polymer windows
Anti-counterfeiting technology applied to Sustainpack materials
Printing moving images on Sustainpack materials.

This period will also include performance testing of the total concept. The
performance tests include both mechanical/climatic tests and also consumer tests.
Cost modelling will investigate financial viability of the technologies, and will provide
a basis for calculating return on investment from further development and
commercialisation. Targeted dissemination events will be a key part of this period,
and may include:

e Production open days during processing (for example, luxury box production,

etc)
e Presentations of the processed materials and performance testing results
e Trade articles and press releases
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8.3

Demonstrator timeline
Figure 8.3.1

Demonstrator 7 Timeline: A carton board or micro-flute box for luxury goods incorporat
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