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1. Final publishable summary report

1.1. Executive summary

The main objective of the project is to develop a new high barrier long life, low cost, recyclable packaging
through a special injection moulded process (co-injection) specially addressed to applications in food
sector. The core of the new packaging has been made of a renewable material (starch) and it has met the
required physic-mechanical and chemical properties for its optimum production and use. Thanks to its
design possibilities, it could open new markets for products where other packaging materials are used,
such as glass or metal.

The main innovations claimed in COBAPACK are:

(i) New recyclable multilayer structure — Current multilayer packages are not recycled because the
recycling implies a delamination process which is difficult, expensive and with high environmental
impact (use of organic solvents). The new co-injected structure is easily delaminated in a standard plastic
waste plant, where starch dissolved in water could be used for compost and the skin layer (PP, HIPS) is
recycled.

(i) Co-injection process — It is a little-known process. Nowadays its application is focused on thick parts
using virgin and recycled material. The project knowledge helps to increase its possibilities, for example,
little scrap production, savings in processing costs, design capabilities, core/skin thickness ratio, etc. The
project objectives could be extrapolated to other sectors with similar requirements (cosmetic,
pharmaceutical and chemical sectors).

(iif) An optimized destructurized starch for co-injection process — Destructurized starches are
commercially available. However, due to the special specifications of this project, to develop a new
starch grade material specific for the application will be necessary. Parameters such viscosity, barrier and
thermal properties have been taken into account.

(iv) Compatibilization of starch with non polar polymer — To determine the suitable compatibilizing
additives with the aim to join both materials.

(v) Broad design possibilities — Consumers and retailers buy the product based on the package. Nowadays,
the customers demand packaging with innovative appearance, distinctive, smaller units, user’s
friendliness. The co-injection technology has allowed wider freedom in design.

All the non-confidential information generated so far under the project can be found in COBAPACK website,
in the open area.

The new technology developed in the COBAPACK project may have a significant impact on the plastic
industry; improving the current plastic food packaging alternatives and offering a new range of
environmentally friendly packages. True industrial impact will require further investment, aimed to optimize
the actual scale-up of the compound, co-injection and recycling processes making them suitable for a
continuous fabrication stage.

Although the project’s development is aimed at specific food packaging (according to the end-user business
field), the compound developed (under process of patent application) plus the improvements/adjustments in
the co-injection technology which has given the best results, will be able to be applied to other packaging
sectors, provided that the specific requirements of each food packaging application can be fulfilled.

Contact details:
AIMPLAS (Coordinator)
TIf. +34 96 136 60 40
Fax +34 96 136 60 41
proyectos@aimplas.es

Cobapack
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1.2. Project context and objectives

Packaging plays a vital role in any modern integrated product supply system. It does not only protect a
product integrity and properties from the production line to the consumer (impact on health and safety), but
also facilitates production, distribution and storage. Packaging technology is currently making huge strides in
the development and application of new products and processes.

For high-properties (protection from environment,

mechanical and thermal resistance, oxygen and

moisture barrier, etc.) demanding applications,

multilayer sheets are employed. Patés, pre-cooked

meals, cheese, pets food, canned fruit, soups, fresh

pasta, meat, fruit salads, pizza, ice cream,

margarine, bakery and patisserie trays are just a

few of the food related applications (figure 2).

Other non-food applications include toiletries,

chemical and pharmaceutical products. The two

main processing categories for producing multi-

layer structures are cast film co-extrusion and

lamination process. Due to its high cost, the latter Figure 1. Package manufactured from barrier multilayer
is used only for flexible packaging (not for sheets.
thermoformed package).

Mostly, this multilayer package is made by a complex two-step process: co-extrusion followed by
thermoforming process. This production technology, carried out mainly by SMEs in EU, has the following
main problems:

e Co-extrusion (multilayer structures):

a) Synthetic polymers (mainly EVOH) used as inner layer are very expensive and chemically
incompatible with the other layers preventing post-used packages recycling.
b) Scrap production reaches at least 10% (sheet edges called neck-in).

e Thermoforming (to process the sheet into shapes):

a) High scrap production (up to 40%) due to trims, especially in oval and round forms, and processing
problems (high technical complexity, very long time of fine tuning, limited choice of materials) which
derive from co-extruded sheets crystallinity.

b) Design limitations: neither complex forms nor uniform thickness, and no high depth of draw ratio are
allowed.

In order to solve the above mentioned problems, COBAPACK innovative approach has consisted on:

e Using destructurized starch (a by-product with low cost and soluble in water), to allow the complete
separation of both materials, skin (PP or HIPS) & core (starch), thus recycling 100% the package’s
skin.

e Using a co-injection process, which is a one-step process with minimum scrap losses, savings in energy
consumption, broad design flexibility, wide range of materials processing, high production rates,
repeatability within tolerances and reduction in waste disposal costs.

Detailed objectives: in order to achieve the main objective of the project, i.e. to develop a new high barrier
long life, low cost, recyclable packaging through a special injection moulded process (co-injection), several
specific objectives were defined, such as
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1. To increase the thermal resistance of the current thermoplastic starches by a 30% using synergic
blends of low molecular weight and polymeric plasticizers in order to reach the requirements imposed
by pasteurization, retort and microwave heating processes.

2. To reduce the viscosity of current thermoplastic starch by a 20% using synergic blends of low
molecular weight and polymeric plasticizers.

3. To develop a new high barrier, long life, recyclable, low cost food package which can substitute the
current non-recyclable multilayer structures with synthetic high barrier materials (EVOH, PVDC,
PA).

4. To take advantage of the co-injection technique benefits compared to thermoforming:

a. Industrial scrap reduction (90% in weight): neither sheet edges (neck-in) nor trims in oval and
round shapes.

b. Process in just one step, instead of two steps (co-extrusion + thermoforming).

c. Freedom of design, more possibilities for ‘tailor-made’ packages.

d. Wider processing window: reduction in set-up mechanisms and adjustments.

5. The package can be recycled in a standard recycling installation as a standard monolayer plastic
package. The waste water from this recycling process can be threaded in a biological wastewater
treatment plant to remove the organic matter.

6. To reduce the package cost by a 14%, taking into account the full process, maintaining all the current
thermoformed packages requirements.

7. New co-injected package must fulfil the related regulatory requirements.

8. To develop an understanding of the morphological and interface characteristics of the new package
made up of non-chemically modified starch and commodity plastic materials such as PP or HIPS, in a
core-skin structure obtained through the co-injection process.

9. To study and analyse the effective behaviour of the starch (core material) during the food processing
and products’ life and its influence on foodstuff preservation.

10. To overcome the lack of technical experience that exists about the co-injection process in thin wall
parts (the co-injected package thickness will be around 1.5 mm versus the current 5 mm, in the best
cases) and in the combination of renewable and non- biodegrable materials.

Finally, besides technical objectives, COBAPACK project aims at improving the EU Plastic Industry
competitiveness, in particular, but not limited to, companies focused on the co-injected packaging market.
Although often highly ambitious in their outlook, the vast majority of these SMEs lack the resources to
develop innovative materials and methods of work.

The achievement of the objectives listed above may result in an increase of the competitiveness of the
participating SMEs which represent the different types of SMEs involved in the co-injected packaging supply
chain:

e Renewable materials producers will have an increase in sales in the new market. Currently, native
starch has food industry, paper and paperboard, textile and chemical products as the main end-user
markets. On the other hand, chemically modified starch (NOVAMONT, DAICEL) is used in mulch and
film packaging applications. However, destructurized starch (native starch+plasticizers) which is
COBAPACK base material, has only been used in applications where low melt strength, low water
resistance and low surface quality are not a drawback, such as loosefill chip packaging. In this case, the
destructurized starch in higher added value applications, taking advantage of its high oxygen barrier
properties, will be used.

e Mould manufacturers will have an increase in moulds sales since a new market will be opened.
Furthermore, new mould designs will be needed to satisfy new plastic packaging shapes which will be
obtained only through co-injection process.

e Co-injectors:

o will produce a more innovative product (freedom of design) than the current high barrier plastic
thermoformed packaging.
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o will increase their volume of business, product range and will reduce costs, therefore increasing

their turnover.

o Plastic recyclers will increase their volume of business since the profitable PP/HIPS current market will
be strengthened due to the additional quantity of these commodity plastics to be recycled coming from the
new packaging developed (from its skin material).

e End user will improve their public image by using the environmentally friendly packaging developed,
helping them to increase their business and saving in costs i.e. cheaper package (see Appendix I).

As a summary
Specific innovations of the project are:

Obtaining thermoplastic starch, proven suitable for co-injection process by means of destructurization,
using special additives.

Manufacturing of co-injected package with asymmetric and final geometry using as a core, the
thermoplastic starch and, as a skin, the commercial thermoplastic materials used for this kind of
applications.

Definition of packaging geometry to build a new mould and co-injection system to fulfil the end-user
requirements.

Good properties in the recycled PP. The recycled PP obtained could be used for different applications.
New mould and hot runner system have been manufactured with the new package design.

Using Kortec technology, it has been possible to obtain a package in good conditions made up of PP
as skin and a thermoplastic starch as core. It has been proved that if the final package contains less
amount of starch, it can still withstand the retort process without losing oxygen barrier properties, thus
fulfilling all the end-user requirements.

Expected final results:
All the expected final results foreseen initially were achieved under the scope of the project (pre-industrial
level, i.e. pre-competitive project-setting up of the industrial conditions), at the end of Reporting Period 2.
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1.New high barrier long life co-injected food package with recyclable skin/biodegradable core, broad
design possibilities Achieved. New high barrier co-injected packages, potentially capable of replacing the
thermoformed ones (by using a specific co-injection technology, KORTEC one, tested in parallel to the
COBAPACK one) were obtained. Those new co-injected packages with the new compound developed
showed physico-mechanical and thermal properties in accordance with HEINZ's requirements.

(a) (b) (©

(d) (e) )

Figure 1. (a) Best compound obtained, (b) New design, (¢) Simulation analysis, (d) Mould and hot runner

system at industrial level, (e) Co-injected package and (f) Recycled PP
2. Adaptation of the co-injection process needed to obtain the new lower cost long life food packaging with
100% recyclable skin, using renewable by-product starch in the core (retort and pasteurization food
applications). Achieved. During P2, the co-injection process was optimized at pilot plant level and then tested
through two different ways at pre-industrial level. A comparison of those 2 types of co-injection processes
was carried out. It was concluded that the simultaneous one is better than the sequential one: less starch
thickness, withstand the retort, good barrier properties.

3. Destructurized starch for co-injection process. Achieved. The development of a new starch grade
material specific for HEINZ's application, inside the new co-injected packages through simultaneous
process was accomplished.

4. New grades of PP or HIPS materials suitable for the new co-injected structure. Non applicable. During
Period 2, it was checked that even by improving HIPS behaviour, the co-injected packages with this skin
material (PP+ Talc, simulating HIPS behaviour) did not provide acceptable results as for the PP co-injected
packages. That is why HIPS research line was ruled out, and all the optimization efforts were focused on the
PP layer co-injected packages. Please note that it was found that the best was of proceeding was to include all
the material modifications in the core layer (starch formulation). Therefore, typical commercial PP grades are
chosen to be part of the skin layer.
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1.3. Main scientific and technological results and foregrounds

The work in the project has been structured in seven work packages, arranged as shown in figure 1.

Figure 2. Graphical presentation of the components showing their interdependencies (PERT DIAGRAM)

The main scientific and technological results achieved are the following, presented in a WP per WP basis.
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WP1 -

Definition of requirements and selection of materials.

OBJECTIVE

WORK PERFORMED

END RESULT

DEBREE TO
WHICH THE
OBJECTIVE WAS
REACHED

Definition of the new package
requirements (thermal, mechanical and

barrier properties, functionality, food
processability requirements,
recyclability, etc.) that the new

co-injected package should satisfy.

‘ Contractors involved

= All Partners

All partners have given their contribution
regarding to the minimum requirements that
the new package must fulfil related to
processing, use and recycling.

The new package must fulfil the
main requirements according its final
use.

The objective
was 100%
successful.

OBJECTIVE

WORK PERFORMED

END RESULT

DEBREE TO
WHICH THE
OBJECTIVE WAS

Selection of native starch.

‘ Contractors involved

= AIMPLAS
= HTM

= CRIIMPLA
= SIVEL

= PEPI-PLAST

The main work done was based on the
information collected in the previous Task
(focused on the main properties that the
package must fulfil under mechanical,
thermal, rheological point of view). These
aspects were taken into account in the
bibliographic search focused on different
types of starches that exist on the market and
can be used in the project. In addition, a
market overview at worldwide and at EU level
was looked into.

In order to select the most suitable starch,
different characteristics have been taken into

In order to select the most suitable
starch according to the specific
objectives, it is necessary to take
into account the following aspects:
Viscosity, Gelatination temperature
and price.

The bibliographic study has provided
a preliminary selection of native
starches.

REACHED

The objective
was 100%
successful.
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DEM
DAPPOLONIA
IATA-CSIC

account as: Material viscosity, gelatinisation
temperature and cost.

WP1 defines the required technical specifications that the new package, manufactured by co-injection process, should satisfy during its life
cycle. The most critical properties are the barrier properties and the functionality properties.

Table 1.  Barrier properties

O, transmission < 0.6 cc/pack/day to 100% oxygen

Water vapour transmission (23°C, 85RH): specific value: < 10 cm3/mz2.d.;
typical value: < 3 cm3/mz2.d.

Drop test 0.4m

Top load strength — 1 Tray =200 N

Stack compression — 5 trays =300 N

The preliminary conditions under which the packaging will be used are:

Sealing conditions: 225 °C for 0.5sec

Ability to withstand rotary retort process of 125 °C for 30min at 2.5bar.

Transport and storage: Stacking pitch to Pot 1 (17.4 mm) and Stacking pitch to Pot 2 (8.3 mm).
HEINZ, supported by DEM and DAPP, proposed that the temperature range in which the package will be used is between 110 - 115 °C.

For example if there is inside the package broth with some fat and the package is put inside the microwave, the temperature goes
beyond 100°C up to 110-115°C.

10
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WP?2 - Development/optimisation of the destructurized starch process.

OBJECTIVE

WORK PERFORMED

END RESULT

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

Characterisation of selected native

‘ Contractors involved

»  AIMPLAS
Y

starches at laboratory level. to i
COBAPACK project.

Different tests have been carried out in order

select the best native starch to

The final native starch was selected
according to the results obtained in the
characterization test (mechanical
properties) and the final price.

The objective

was 100%
successful,
from the

technical point
of view.

OBJECTIVE

Additives selection for destructurization
process and destructurization process
by compounding.

‘ Contractors involved

= AIMPLAS

= HTM

= DAPPOLONIA
= |ATA-CSIC

A DoE was done using different additives and
machine parameters in order to obtain a
thermoplastic starch (TPS).

WORK PERFORMED

END RESULT

After these trials, a starch
destructurized has been obtained.

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.

11
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‘ Contractors involved

= AIMPLAS

= HTM
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WORK PERFORMED

Different tests have been carried out in order
to determine the main characteristics of the
compound. Tests performed have been:
Rheology

Vicat softening temperature

Tensile modulus

Tensile strength

In order to optimize the final destructurized
starch formulation. Two main properties were
studied:
1. Rheology properties using different
types of plasticizers.
2. Compatibilization  of
polypropylene layers

starch  with

END RESULT

From the results obtained in the

characterization tests, it can be
concluded that:

e The selected compound has
excellent barrier properties

(requirement indispensable for the
COBAPACK project).

e The rheological properties obtained
(MFI) in the starch compound are
suitable for injection process.

e This compound has similar
mechanical properties to some
references of TPE (thermoplastic
elastomer materials).

During the trials done in order to
optimize the final compound, it can be
concluded that:

o Developed formulations  have
shown good processability in the
co-injection process.

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.

12
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Process to obtain the destructurized starch is shown in the figure 5.

Co-rotative twin screw extruder

Turbomixer

Destructurized Starch

Figure 3. Equipment used to obtain destructurized starch.

Starch Strand

13
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WP3 - Development/optimisation of co-injection process.

OBJECTIVE

To manufacture a simple shape mould
by rapid tooling.

‘ Contractors involved

= AIMPLAS
= DAPPOLONIA

WORK PERFORMED

Design a simple package (a tray) and
manufacturing of the corresponding mould by
rapid tooling (i.e. standard computer
numerical controlled (CNC) machining). The
mould has been used in co-injection
experiments.

END RESULT

Simple shape mould has been
manufactured for preliminary co-
injection experiments by CNC. The
mould enables the co-injection of a
package shaped as a square tray, 2
mm thick.

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.

OBJECTIVE

Co-injection  trials and core-skin
materials interface improvements.

‘ Contractors involved

= AIMPLAS

= SIVEL

= PEPI-PLAST

= DAPPOLONIA
= |ATA-CSIC

WORK PERFORMED

Obtaining co-injected package using the
compounds selected in WP2 (core material)
and traditional plastics (skin material).

In these trials have been necessary to take
into account the following aspects:

e Package thickness. This parameter must
take into account due to the final thickness
will be as lower as possible.

e Processing conditions to obtain the new
package.

e Optimal core/skin thickness relation.
Depending on the core or skin thickness
will obtain certain characteristics of the
final package. For instance, package with
thin skin and thick core represents a high

END RESULT

Good results have been obtained
(using as skin material), regarding the
thickness distribution and
homogeneity of starch in the package
increase the design possibilities in
terms of geometry.

With the new mould manufacture in
WP4 with hot runner and two cavities
will get good results.

Using coupling agents in the package
is obtained a good compatibility
between the PP and starch.

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.

14
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oxygen barrier and easy recyclability,
however lower resistance to withstand
thermal processes (retort and
pasteurization process) and less rigidity.

From the best results obtained in the co-
injection trials, it has proceeded to improve
the interface between destructurized starch
and traditional polymers. To achieve this
objective, coupling agents were used take
into account the following aspects:

e Optimal percentage of coupling agent.
Different percentages of coupling agent
have been employed in order to know
which is the influence of coupling agent at
the interface of both materials.

e Amount and type of coupling agent in each
layer (core and skin).

DEBREE TO WHICH

OBJECTIVE WORK PERFORMED END RESULT THE OBJECTIVE WAS
REACHED

Characterization of the co-injected | Different types of tests have been carried out | From the results obtained, it can | The objective was

structure at different core thickness. in order to determine the critical | be concluded that: 100% successful.
characteristics of this package. Tests

performed have been:

e Sealability e The selected package has

Contractors involved excellent barrier and
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e Oxygen barrier sealability properties
e Compression (requirement  indispensable
e Impact for the COBAPACK project).
e Microwave radiation resistance e The results obtained in

microwave radiation have
been good, because the

samples show good
resistance to microwave
system.

e The results obtained

regarding to mechanical

= AIMPLAS properties depends on the
= HEINZ type of PP used as skin
= |ATA-CSIC material.

DEBREE TO

WHICH THE
OBJECTIVE WORK PERFORMED END RESULT OBJECTIVE

WAS REACHED
Recyclability of the co-injected package | Evaluation of the separation process of both | From the performed trials, it has been | The objective

obtained. materials (skin and core) in the co-injected | come to the conclusion that with the | was ~ 100%
packages obtained at laboratory level. recycling trials done at laboratory | successful.

The parameters to be evaluated have been: | level, it has been obtained good

Contractors involved properties in the recycled PP.
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= AIMPLAS
= TERMO
= HEINZ

Range of starch core thickness. Packages
with thin skin and thick core represent an
easy recyclability and consequently more
or less biological waste.

Maximum size of the packaging (ground
pieces).

Washing conditions.

Process to obtain the co-injected packages and recycled PP material at laboratory level is shown in the figure 6.

17
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Co-injection machine

Design of the part

Mould

Recycled PP
Co-injected part

Figure 4. Equipment used to obtain co-injected packages.

18
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WP4 - Package Design Optimization.

OBJECTIVE

Food-packaging design definition.

Contractors involved

= AIMPLAS

= SIVEL

= PEPI-PLAST
= HEINZ

= DAPPOLONIA
= |ATA-CSIC

WORK PERFORMED

Designing the new package, according to
WP1 and WP3 developments and taking into
account marketing and food-packaging
interaction aspects.

END RESULT

The new COPAPACK package design
has been obtained according to the
end user requirements.

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.

OBJECTIVE

Simulation of co-injection moulding
process.
‘ Contractors involved

= AIMPLAS

=  CRIIMPLA

= DEM

= DAPPOLONIA

WORK PERFORMED

The work done has consisted in:

e A SWOT analysis of the different design
possibilities of the mould and co-injection
processes.

e Modelling and simulation of the two cavity
mould and of the hot runner system. These
simulations considered two couples of
materials to be tested: PP (skin) + starch
(core) and HIPS alternative (skin) + starch
(core).

e A simplified FMEA analysis, in which for
each component the relevant parameters

END RESULT

Simulations of sequential co-injections
of a two cavity mold for food package
application have been performed,
considering the material and process
parameters to be wused in the
experimental tests.

From the parametric simulations, it
can be estimated that both co-injection
of (1) starch (core material) and PP
(skin material) and of (2) starch (core
material) and HIPS alternative (skin
material) will result in package with
appropriate  mechanical and oxygen

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.
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and possible failure modes are identified
and possible solutions are proposed.

barrier properties.

An analysis of possible failure modes
of the system helped the Consortium
in identifying critical issues on the hot
runner and mould design and possible
solutions and mitigation actions.

As a result of the performed FMEA, all
the suggested corrective actions have
been implemented in the design of two
cavity mould prototype.

OBJECTIVE

Mould and hot runner manufacture.

‘ Contractors involved

AIMPLAS
CRIIMPLA
SIVEL
PEPI-PLAST
DEM
DAPPOLONIA

WORK PERFORMED

The activity started from the conceptual design
of the mould and of the runner system.

The hot runner system and the tempered steel
mould have been manufactured.

END RESULT

The two cavity mould, including the
hot runner system, is now available for
testing.

The system has some industrial
relevance (e.g. two cavity mould, an
advanced hot runner system, steel so
to be in line with common industrial
standards for moulds, etc.).

DEBREE TO
WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.

OBJECTIVE

WORK PERFORMED

END RESULT

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED
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Co-injection trials at laboratory level.

‘ Contractors involved

= AIMPLAS

= CRIIMPLA

= SIVEL

= PEPI-PLAST
= DEM

= DAPPOLONIA

Obtaining co-injected package, using the two
cavities mould manufactured.

A DoE has been carried out in order to obtain
good co-injected packages. The following
aspects have been necessary to take into
account:

e Package thickness. The thickness of each
layer must be checked in order to cover
the widest range of applications.

e Processing conditions to obtain the new
package.

Good distribution of both layers in the
final package was obtained covering
all the surface of the package.

The objective
was 100%
successful.

OBJECTIVE

Characterization of the new package.

‘ Contractors involved

= AIMPLAS

= HEINZ

= DAPPOLONIA
= |ATA-CSIC

WORK PERFORMED

Different types of tests have been carried out
in order to determine the physical
characterization in two model systems. Tests
performed have been:
e Flow and
properties
e Texture properties
e Colour properties
e Thermal analysis

linear viscoelastic

In the end user facilities have been carried
out a preliminary trials in order to evaluate the
behaviour of the co-injected packages.

END RESULT

The results about the physical
characterization of the two model
systems will be taken as reference for
future comparison with the results
obtained when this model food
systems will be packaged using the co
injected package developed under the
project.

From the results obtained during the
characterization trials carried out in
end user facilities, the main
conclusions have been the following:

e Good packages have Dbeen
obtained showing a  proper
functionality after be subjected to
retort process.

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.
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OBJECTIVE

Design guide for co-injected package.

‘ Contractors involved

= CRIIMPLA
= DEM
= DAPPOLONIA

MO1 to M24 (Oct09 — Sep11)

WORK PERFORMED

Developing an easy to use design guide for
the COBAPACK co-injected package. This
task is focused on giving detailed guidelines
to SMEs for mould design improvement,
starting from current two cavity mould design.
Three different modifications have deeply
been taken into account:

e Changing the target package making
it fully compatible with industrial
stacking procedures.

e Thinner package.

e Changing the package by re-shaping
the walls.

END RESULT

It has been detailed different possible
enhancements on the current co-
injected package and consequent
modification on the mould and hot
runner systems.

Moreover, medium to long term
advanced improvements in the design
have been proposed, suggested by
the food packaging End-User.

DEBREE TO
WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.

Figure 7 shows the process to obtain the co-injected packages at pre-industrial level.
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Design of the part

Co-injected part

MO1 to M24 (Oct09 — Sep11)

Simulation of co-
injection process

Co-injection machine

Mould and hot
runner system
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Equipment used to obtain co-injected packages using the mould with hot runner system.

WP5 — Industrial Scale-up and Technical validation.

OBJECTIVE

Description of the compounding scale-
up.

‘ Contractors involved

»  AIMPLAS
Y

WORK PERFORMED

The development of a new starch formulation
suitable for co-injection applications. The
following steps have been carried out:

SCALE-UP STEPS:

1.

AIMPLAS screw configuration s
introduced in Ludovic Software.

Real machine conditions of AIMPLAS
and HTM machines are simulated.

The output parameters taken into

account for the scale-up are:
a. Mean residence time

b. Specific mechanical energy
(SME)

Our aim is to obtain the same output
values for HTM twin screw extruder (as
much as possible)

END RESULT

After the work performed, it can
conclude that:

e Thermoplastic starch production at
industrial level is possible.

e Ludovic simulation software helps
to reduce the number of set-up
trials.

e In this case simulation results were
less accurate due to the high
difference in size between
AIMPLAS and HTM extruders.

e Belt conveyor with cooling air
nozzles is needed for starch
industrial production

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.

OBJECTIVE

WORK PERFORMED

END RESULT

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED
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Scale-up  co-injection  trials. The
objective was to obtain the co-injected
package at industrial level, using the
two cavities mould manufactured.

‘ Contractors involved

= AIMPLAS

= SIVEL

= PEPI-PLAST
= HEINZ

= DAPPOLONIA

Co-injected packages have been obtained
using the two cavities mould at industrial
level.

In order to carry out this task, the following
aspects were taken into account:

o Initially, it was planned to use two different
materials (PP and HIPS), but due to the
results obtained in WP3, the HIPS material
was finally discarded.

e The optimisation of processing conditions
to obtain the new package was one of the
main challenges of the present work done.

Good results were obtained
regarding the thickness
distribution and homogeneity of
starch in the package. However,
the surface finishing appearance
near the gate will need to be
improved in the future exploitation
steps.

Using an alternative co-injection
technology it has been possible to
obtain a package in good
conditions using PP as skin and
thermoplastic starch as core and it
can withstand the retort process
fulfilling all the end-user
requirements.

The objective
was 100%
successful.

OBJECTIVE

Characterization and Product Validation
of the products obtained.

‘ Contractors involved

= AIMPLAS

= HEINZ

= DAPPOLONIA
= |ATA-CSIC

WORK PERFORMED

In order to carry out this task, the following
aspects were taken into account:

e The same characterization tests than those
done in WP3 and 4 have been carried out
by AIMPLAS and IATA.

e Along with the results obtained in the
characterization tests, in HEINZ facilities,
the final packages have been validated
according to the established requirements
of use. A final batch of packages have
been submitted for the packaging and
sealing process, retort process, water

END RESULT

From the results obtained during the

characterization
evaluation of

trials and the
the food physical

properties, the main conclusions have
been the following:

Good co-injected packages have
been obtained using the mould
with hot runner system showing
good surface appearance.
However, their characterization
tests have not provided good
results.

Alternative packages have been

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.
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tests, etc.

also tested. These packages
withstand the thermal process
significantly better than the
previous ones.

The type of package did not affect
significantly the rheological,
colour, texture or food sensory
properties.

Thermographic analysis reveals a
different heating speed in the
microwave depending on the size
of the package.

OBJECTIVE

The objective
recyclability of
process stages.

‘ Contractors involved

is to evaluate the
used packages in all

AIMPLAS
TERMO

WORK PERFORMED

The packages have been grinded in a
suitable size and cleaned in different steps.
The core and skin material have been
separated.

The parameters to be evaluated have been:

e Maximum size of the packaging (ground
pieces).

e Washing conditions.

AIMPLAS and TERMO have carried out a
preliminary and industrial recycling process
following the same procedure to the work
done in WP3 in order to optimise the washing
conditions.

END RESULT

From the performed trials, it can be
concluded that with the recycling trials
done at industrial level, it has been
obtained:

Good properties and processability
of the recycled PP. The recycled PP
obtained could be used for different
applications.

The separation between starch and
PP was carried out easily. The
starch material was dissolved in the
water.

Non negative impact of the starch
on waste water.

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.
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WP6 — Environmental, Economic and Regulatory studies.

OBJECTIVE

Life Cycle Assessment (LCA).

‘ Contractors involved

= AIMPLAS

WORK PERFORMED

An early environmental evaluation has been
carried out to compare the multilayer
packaging developed during the project
versus a conventional packaging.

Cobapack packaging is the result of the co-
injection of a multilayer container, with a
thermoplastic starch as core layer, whereas
the conventional packaging is a
thermoformed container made of a multilayer
sheet previously obtained by co-extrusion
with a high barrier polymer as core layer.

This study uses the Life Cycle Assessment
(LCA) methodology recommended by the
Society of Environmental Toxicology and
Chemistry (SETAC) and according to
standards EN-ISO 14040 -14043.

During Life Cycle Assessment (LCA), it has
taken into account four impact indicators
(Cumulated energy demand from fossil fuels
(MJ); Global Warming Potential (gCO,,);
Acidification (gSO,); Eutrophication (gPO43'))

END RESULT

The final results obtained were:

Any difference lower than 10% is
not considered significant for the
energy and global warming scores,
while the difference needs to be
higher than 30% to be significant for
acidification and eutrophication.

Results shown that COBAPACK
pot may reach significant
reduction around of 50%, in non
renewable fossil energy and
global warming impacts, if the
recovered materials and energy
environmental credits due of the
end-of-life system expansion, are
included in the Ilife cycle
analysis.

However, COBAPACK pot has
similar  acidification and more
eutrophication  impacts.  These
impacts are hard dependent on
agricultural practices.

Impacts from Chemical Oxygen
Demand treatment at the recycling
plants, has the larger uncertainty in

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.
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this study.

OBJECTIVE

WORK PERFORMED

END RESULT

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective aims to compile the main
information needed for producing a
thermoplastic starch based packaging,
as well as all the food contact
regulatory information involved in the
packaging processing.

‘ Contractors involved

= DAPPOLONIA

DAPP, AIMPLAS and IATA compiled the
main information needed for producing a
thermoplastic starch based packaging, as

well as all the food contact regulatory
information involved in the packaging
processing.

For example, general information regarding
mould and hot-runner system (how to design
and manufacture them) have been provided,
in order to help European SMEs in acquiring
technical knowledge on this field. Typical co-
injection problems, possible solutions as well
as key parameters to be considered for in
design and simulations have been provided,
in order to help SMEs in capitalizing from the
COBAPACK consortium experience.

The main results are reported in Guide
of Best Practices which gives
guidelines to European SMEs both on
technical aspects of co-injection and
food packaging (simulations,
machines, co-injection process, mould
manufacturing etc.) and on regulation
aspects (European and national
directives).

The objective
was 100%
successful.

OBJECTIVE

The objective is to carry out a detailed
economic study regarding the
production and materials costs involved
in the final COBAPACK packaging.

Contractors involved

e The

WORK PERFORMED

The work done under this task have been the
following:

reference sample used to make
comparisons with the thermoformed
multilayer  structure intended to be

END RESULT

Regarding to the economic study, it
was concluded in the Final Economic
Viability report that:

e COBAPACK package will be very
competitive in the market compared

DEBREE TO
WHICH THE
OBJECTIVE
WAS REACHED

The objective
was 100%
successful.
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= AIMPLAS

replaced by the COBAPACK package has
the same structure.

The current market prices of available
plastic materials and blend components
used to co-inject the COBAPACK package
were based on the data available in the
project.

Compounding and co-injection cost have
been calculated.

to the thermoformed

packages.

current

Regarding to the compounding and
co-injection costs a competitive
price  for a biodegradable
compound and a co-injected
package can be achieved.

The market updating foresees a
positive scenario for the
COBABACK package
commercialization in the coming
years, in terms of the starch to be
used as core skin base material and
in terms of the predicted boom for
the bioplastic packaging demand.

OBJECTIVE

The objective is to ensure that the new
package developed fulfils EC Directives
and FDA requirements as foodstuff
packaging.

‘ Contractors involved

= |ATA-CSIC

WORK PERFORMED

The work done under this task have been the
following:

It is necessary to gather a legislation that
affects COBAPACK package In order to
ensure that the new package developed
fulfils EC Directives and FDA requirements
as foodstuff packaging. To that end, a
regulatory compliance was analysed in the
project.

The most relevant European, Spanish,
ltalian and Slovenian legislation that
applies in the COBAPACK project were
compared.

Regarding to the Regulatory analysis,

END RESULT

it was concluded that:

A comparison of the different
legislation that applied for the
COBAPACK project were carried
out. The main conclusion is that the
main EU Regulation and Directives
(Regulation 1935/2004, Regulation
10/2011, Regulation 2023/2003)
are taken into account in all the
countries.

DEBREE TO

WHICH THE

OBJECTIVE
WAS REACHED

The objective
was 100%
successful.
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1.4. Potential impact and main dissemination activities and exploitation of
results

Dissemination Activities

It is essential to highlight that a great deal of dissemination activities have been activated and completed
during the development of COBAPACK. The project information has been disseminated via three channels:

a) By partners within their organizations (e.g. internal newsletters, meetings, workshops, seminars,
training courses, etc.)

b) By partners during external events ( e.g. fairs, conferences, networking events, etc.)

c) By partners using media across Europe (e.g. press release, Internet, specialized magazines, etc.)

The use of various channels (internal & external) and methods (mainly written & online) assured an optimal
contribution of coverage, visibility and most important- setting up the scene for better market acceptance in
the near future.

The activities in the Dissemination Plan covers different audiences and channels depending on the type of
information to be disseminated, in order to assure the success of the project from a strategic, environmental,
technologic and economic direction based on COBAPACK approach.

Dissemination tools and activities could be divided in two main groups:

a) Industrial level: For the SMESs, the principal objectives are to obtain results that will increase their
competitiveness and market opportunities and to show these results to any potential client, in order to
have a wider commercial activity and increase the company benefits. Activities such as participation in
fairs, seminars, press releases...are aiming these results.

b) Non-commercial level: The RTD participants of the project are more focussed in non-commercial
promotion and scientific aspects of the work. Only non-confidential project results are susceptible of
publication or dissemination in journals, web-sites, congresses, workshops, fairs and seminars.

Furthermore, there were two scientific publications related to COBAPACK project, always taking care of the
protection of the Intellectual Property Rights, without risking the possibility of applying for a patent, as it
seemed to be some partners” intention. In this way, the scientific field was also addressed in this type of
events.

The dissemination actions for COBAPACK project will continue after the end of the project, mainly focused on
the commercial audience, aiming the successful exploitation of the project results. Different Dissemination
tools have been prepared, such as:

-Maintenance of the Online portal — Website: http://www.aimplas.es/proyectos/cobapack/,

-COBAPACK Logo
-Leaflet
-Presentation of the project

-Press releases

All these resources are available at the Public part of the website and will be displayed in Fairs and meetings.
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Potential Impact and Exploitation

The new technology developed in the COBAPACK project may have a significant impact on the plastic
industry; improving the current plastic food packaging alternatives and offering a new range of environmentally
friendly packages. True industrial impact will require further investment, aimed to optimize the actual scale-up
of the compound, co-injection and recycling processes making them suitable for a continuous fabrication
stage.

Although the project’s development is aimed at specific food packaging (according to the end-user business
field), the compound developed (under process of patent application) plus the improvements/adjustments in
the co-injection technology which has given the best results, will be able to be applied to other packaging
sectors, provided that the specific requirements of each food packaging application can be fulfilled.

In addition, the impact to other industry sectors such as cosmetics, chemical and pharmaceutical and co-
injectors machine manufacturers could be additional business. The future owner of the compound patent will
take into account these new niche market sectors.

The protection plan of the project results has been initiated. It is foreseen to apply for a patent based on the
compound developed and a trade mark of such material.

One of the SMEs will be the coordinator in a new DEMO-SME proposal to optimize and industrialize what has
been developed and researched within COBAPACK, where also another SME and the End-user from the
project will participate, in addition to 2 out of the 3 RTDS, as supporters in the technological transference.

1.5. Website and contact details

The COBAPACK website, http://www.aimplas.es/proyectos/cobapack/, was established at the beginning of
the project. Deliverable 18 “Project website” gives an overview of the main functionalities and structure of the
website. The main structural difference is based on the intended audience: the public at large (industry
stakeholders, academia, EU and national officials, etc.) and the beneficiaries involved in the project, the
consortium.

Contact details:
AIMPLAS (Coordinator)
TIf. +34 96 136 60 40
Fax +34 96 136 60 41
proyectos@aimplas.es

Cobapuck\
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2. Use and dissemination of foreground

This document presents the plan for using and dissemination of the foreground for COBAPACK project. The
plan focuses on both Dissemination and Exploitation activities.

The Dissemination plan (section 2.1., A. PUBLIC) includes a description of what is understood by
dissemination in this context, the objectives of dissemination and the structure (activities and tools/materials).
The Exploitation strategy and activities (section 2.1, B. CONFIDENTIAL) gives an overview on how partners
have agreed to carry out the exploitation of the project results, according to the Consortium Agreement signed
by all partners and the subsequent Exploitation commitment agreed among all industrial partners (SMES).

a. SECTION A. Dissemination Measures. PUBLIC

In this context dissemination should be understood as a collection of activities and tasks promulgated at
various levels and targeting various stakeholders, aiming wide diffusion of the research results generated by
the project consortium.

The aims of this section are to describe the target audience, key dissemination tools used during the project
lifetime and their execution timeframe.

2.1.1. Scope of the Dissemination — Main lines considered

The activities in the Dissemination Plan covers different audiences and channels depending on the type of
information to be disseminated, in order to assure the success of the project from a strategic, environmental,
technologic and economic direction based on COBAPACK approach.

Dissemination tools and activities could be divided in two main groups:

¢) Industrial level: For the SMESs, the principal objectives are to obtain results that will increase their
competitiveness and market opportunities and to show these results to any potential client, in order to
have a wider commercial activity and increase the company benefits. Activities such as participation in
fairs, seminars, press releases...are aiming these results.

d) Non-commercial level: The RTD participants of the project are more focussed in non-commercial
promotion and scientific aspects of the work. Only non-confidential project results are susceptible of
publication or dissemination in journals, web-sites, congresses, workshops, fairs and seminars.

The dissemination actions for COBAPACK project will continue after the end of the project, mainly focused on
the commercial audience, aiming the successful exploitation of the project results.

2.1.2. Structure of the plan — dissemination tools and activities

|. Dissemination tools

Several dissemination tools were designed and used during the COBAPACK project lifetime. The main aim of
such actions was to raise awareness about project’s objectives & main innovations, to develop an identity for
the project.

a. Online portal — Website

The COBAPACK website http://www.aimplas.es/proyectos/cobapack/. See some screenshots from the
public part represented in figure 1.

It is an important tool for the project’s development and dissemination purposes. Since the beginning of the
project, a website was designed and several functionalities have been added following the needs of the
partners in the consortium. The online portal is structured in two parts: an internal part or intranet accessible
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only to and by the partners in the consortium, and an online or public section accessible to any stakeholder
interested in project’s developments and achievements.

The web site’s main aim is to create a communication gateway in two senses: outside the consortium with a
marketing and publicity purpose, and inside the project consortium members with an active internal
communication and optimal management purpose.

Figure 1a. Different views of the Public area in the COBAPACK web site
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Figure 1b. Different views of the Public area in the COBAPACK web site

b. Project identity — COBAPACK Logo

The project’'s corporate identity allows COBAPACK to project an instantly recognisable visual image. The
Project’s logo is extracted from the project’s name. The use of logo, represented in figure 2, has been
coherent in all publications and dissemination materials within the project. Also, the logo has been used by all
partners in the written communications — templates, press releases, several project documents (minutes,
agendas, official emails,...).

It is imperative for the project definition and identification purposes that no variations in terms of tones or fonts
are to be used. Additionally, the use of logo by any other external party and for any purposes needs careful
examination by the project’s consortium.

Cobapack

Figure 2. Project logo
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c. Leaflet

The project’s leaflet, presented in figure 3, has been an essential dissemination tool because of its extended
use — online or paper based (A4 format). Within the project, an initial leaflet was designed with the following
objectives: 1) introduction of the project’s consortium, 2) expected objectives and innovations during the
project. The leaflet has been used during the various external and internal events where partners participated.
The leaflet was updated with new pictures of the latest results, according t the project progress.

Figure 3. Leaflets for the dissemination of COBAPACK.

d. Presentation of the project

Since the beginning of COBAPACK activities, the content for a general presentation was drafted and used by
partners in the project, according to their convenience by adapting the non-confidential content to their specific
dissemination interests. The aim of such type of presentations was to introduce the external audience to the
project. In general the usual common contents were: its beneficiaries, funding scheme, objectives,
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innovations, applications and potential access for further information. The general & non-confidential
presentation was used as the main tool during international events, having therefore access to a high
exposure and visibility. Figure 4 shows an example of several slides used in the general presentations of the
project.

Figure 4. Slides used in the general presentation for the dissemination of COBAPACK.
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e. Press release

As a very early stage activity, a press release with general content of the project was prepared and published
in several mass media, as indicated in the dissemination activities table (Table 1).

It is worth noting that, due to the appealing research topic for the media, several press releases (general

content) were published even during the negotiation stage, as also can be seen in Table 1.
The press releases were published both in hard and electronic media (newspapers/magazines, websites).

Figure 5. Example of several press releases published for the dissemination of COBAPACK.
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f. TV coverage

As mentioned before, since even before the beginning of the project, COBAPACK topic rwas of high impact in
the media (both general public and plastic sector), several TV channels contact the coordinator to know more
about its progress and main results. Its appealing final product with clear environmental benefits was the key
to attract their attention.

Figure 6. Example of an interview on a regional TV channel for the dissemination of COBAPACK.

Il. Dissemination activities

It is essential to highlight that several dissemination activities were activated and completed during the
development of COBAPACK. The project information was disseminated via three channels:

d) By partners within their organizations (e.g. internal newsletters, meetings, workshops, seminars,
training courses, etc.)

e) By partners during external events ( e.g. fairs, conferences, networking events, etc.)

f) By partners using media across Europe (e.g. press release, Internet, specialized magazines, etc.)

The use of various channels (internal & external) and methods (mainly written & online) assured an optimal
contribution of coverage, visibility and most important- setting up the scene for better market acceptance in
the near future.

Table 1 summarises the dissemination activities (publications, conferences, workshops, web, press releases,
brochures, etc) held by project partners during the whole COBAPACK project duration.

Furthermore, there were two scientific publications related to COBAPACK (Table 2).
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Table 1. List of dissemination activities carried out by COBAPACK partners

TEMPLATE AL: LIST OF SCIENTIFIC (PEER REVIEWED) PUBLICATIONS, STARTING WITH THE MOST IMPORTANT ONES

Permanent Is/Will
identifiers® open
Title of the (if access
NO. Title Main author periodical Nu;nber, date or Publisher ngli.ce qf T)f.ar O.f Relevant available) | provided to
or the series requency publication publication pages this
publication
?
1 | Development of a E. Benavent, | N.A. N.A. EUROPEAN POLYMER Granada, June 2011 N.A. N.A. No
thermoplastic starch to be | B. Galindo, CONGRESS EPF2011, and | Spain
used in the co-injection O. Menes, A. X1l CONGRESS OF THE
process. (EPF 01240) Pascual, F. SPECIALIZED GROUP
Marti OF POLYMERS GEP
2 E. Benavent, | N.A. N.A. BEPS 2011. Viena, September N.A. N.A. No
Development of a B. Galindo, BioEnvironmental Polymer | Austria 2011
thermoplastic starch for O. Menes, A. Society
coinjected thin packages. Pascual, F.
Marti

TEMPLATE A2: LIST OF DISSEMINATION ACTIVITIES

® A permanent identifier should be a persistent link to the published version full text if open access or abstract if article is pay per view) or to the final manuscript accepted for publication (link to

article in repository).

4 Open Access is defined as free of charge access for anyone via Internet. Please answer "yes" if the open access to the publication is already established and also if the embargo period for open
access is not yet over but you intend to establish open access afterwards.
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Countries
addressed
T f Size of
NO. Type of activities® Main leader Title Date Place augj/ipeengee audience
0 | Press Releases during the AIMPLAS Press Releases From Sep2008to | EUROPA PRESS,LEVANTE EMV,PANORAMA | General Unknon Spain-
NEGOTIATION stage during the January 2009 ACTUAL,MUNDOPLAST,INTEREMPRESAS, public, plastic Spanish
NEGOTIATION AIMPLASINFO N°28, ALIMENTARIA and food language
stage sector
1 | Project Website AIMPLAS | Webpage by October 2009 Website General public | Unknown | international
AIMPLAS http://www.aimplas.es/proyectos/cobapack/
2 | Press Release AIMPLAS | AIMPLASINFO October 2009 Bulletin & website Plastic sector. | 2.500 Spain
n°32 http://www.aimplas.es/proyectos/cobapack/ copies
3 | Technical Article AIMPLAS | Plasticos March 2010 Magazine & website Plastic Spain
Universales http://www.aimplas.es/proyectos/cobapack/ Sector. 3.000
4 | Technical Article AIMPLAS | MundoPlast April 2010 Magazine & Website Plastic Spain
http://www.aimplas.es/proyectos/cobapack/ Sector. 6.000
5 | Press Release AIMPLAS | EasyFairs April 2010 Press release & Website Plastic international
Packaging http://www.aimplas.es/proyectos/cobapack/ Sector.
Innovations
website 10.000
6 | Poster AIMPLAS | EasyFairs April 2010 Press release & Website Plastic Spain
Packaging http://www.aimplas.es/proyectos/cobapack/ Sector.
Innovations
(Barcelona,
Spain), by
AIMPLAS Unknown
7 | Technical Article AIMPLAS | Plasticos June 2010
Universales Magazine & Website Plastic
http://www.aimplas.es/proyectos/cobapack/ Sector. 3.000 Spain
8 | Press Release AIMPLAS | AIMPLASINFO July 2010 Bulletin & website Plastic 2.500 Spain

® A drop down list allows choosing the dissemination activity: publications, conferences, workshops, web, press releases, flyers, articles published in the popular press, videos, media

briefings, presentations, exhibitions, thesis, interviews, films, TV clips, posters, Other.
® A drop down list allows choosing the type of public: Scientific Community (higher education, Research), Industry, Civil Society, Policy makers, Medias (‘'multiple choices' is possible.
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n°34 http://www.aimplas.es/proyectos/cobapack/ Sector.
9 | KFair AIMPLAS | K Fair October 2010 Brochure & website Plastic Unknown international
http://www.aimplas.es/proyectos/cobapack/ Sector.
10 | EMPACK AIMPLAS | EMPACK November 2010 Brochure & website Plastic Unknown international
http://www.aimplas.es/proyectos/cobapack/ Sector.
11 | TECNALIA AIMPLAS | TECNALIA November 2010 Brochure & website Plastic Unknown Spain
http://www.aimplas.es/proyectos/cobapack/ Sector.
12 | Press Release AIMPLAS | AIMPLASINFO February 2011 Bulletin & website Plastic 2.500 Spain
n°36 http://www.aimplas.es/proyectos/cobapack/ Sector.
13 | Press Release AIMPLAS | Technology February 2011 Website Plastic Unknown international
Observatory http://www.observatorioplastico.com/ Sector.
Website
14 | Press Release AIMPLAS | Interempresas February 2011 Website Plastic Unknown international
Website http://www.interempresas.net Sector.
15 | Press Release AIMPLAS | Mundoplast February 2011 Website Plastic Unknown international
Website http://www.mundoplast.com Sector.
16 | Press Release AIMPLAS | Infoagro Website February 2011 Website Plastic Unknown international
http://www.infoagro.com/ Sector.
17 | Packaging Innovations AIMPLAS | Packaging February 2011 Presentation,Brochure,Press Release & Website Plastic Unknown Spain
Conference Innovations http://www.aimplas.es/proyectos/cobapack/ Sector.
Conference
18 | Press Release AIMPLAS | Europapress February 2011 Press release & Website Plastic Unknown international
Website http://www.europapress.es/ Sector.
19 | Press Release AIMPLAS | La February 2011 Press release & Website Plastic Unknown international
informacion.com http://noticias.lainformacion.com/ Sector.
Website
20 | TV News AIMPLAS | Canal 9 Channel March 2011 TV News & Website Regional Spain
http://www.aimplas.es/proyectos/cobapack/ audience
Unknown
21 | IV Seminar on Biopolymers | AIMPLAS | IV Seminar on March 2011 Brochure & website Plastic Unknown international
and Sustainable Composites Biopolymers and http://www.aimplas.es/proyectos/cobapack/ Sector.
Sustainable
Composites
22 | 20 Business Opportunities AIMPLAS | 20 Business July 2011 Website Plastic Spain
for the Plastic Sector Opportunities for http://www.observatorioplastico.com/ Sector.
the Plastic Sector Unknown
23 | Quimicova AIMPLAS | Quimicova End Sep-Beg. Oct | Presentation & Website Plastic Unknown Spain
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2011 http://www.quimicafusion.es/ Sector.
24 | Press Release AIMPLAS | Mundoplast
Website
25 | Press Release AIMPLAS | Alimarket Website
26 | Dissemination of COBACK | DAPP Industrial September 2010 Website General public international
public results Technology http://www.aimplas.es/proyectos/cobapack/
Conference
Brussels, Belgium 700
27 | Dissemination of DAPP COMPOTEC, 3rd | February 2011 Website Composite international
COBAPACK public International http://www.aimplas.es/proyectos/cobapack/ (including
Exhibition of Plastic)
Production in
Composite
Materials and
Technologies,
Carrara, Italy 400
28 | Dissemination of DAPP JEC Composites March 2011 Website Plastic international
COBAPACK public results Show http://www.aimplas.es/proyectos/cobapack/ Sector.
Paris, France 1000
29 | Dissemination of COBACK | DAPP Micro-nano June 2011 Website Plastic Unknown international
public results Manufacturing http://www.aimplas.es/proyectos/cobapack/ Sector.
Workshop,
Mogliano Veneto,
Italy
30 | Dissemination of COBACK | DAPP Modelling, Design | October 2011 Website Plastic Unknown international
public results and Testing of http://www.aimplas.es/proyectos/cobapack/ Sector.
Materials
workshop,
Cambridge, UK
31 | Press release published by DAPP website Website General public international
DAPP www.dappolonia.it www.dappolonia.it 10.000
32 | Presentation of the project PEPI Workshop for at least 4 per year I
plastic Website Plastic Sector
transformers in http://www.aimplas.es/proyectos/cobapack/ international
Tecos Unknown
33 | Presentation of activities of | PEPI Advisory Board of | ---- Website Plastic Sector international
Slovenian Plasttechnics Plastics Europe http://www.aimplas.es/proyectos/cobapack/ Unknown
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Cluster and running projects.

association

34 | Presentation of Slovenian PEPI Annual meetings 1 per year Website Plastic Sector international
Plasttechnics Cluster and of Plastics Europe http://www.aimplas.es/proyectos/cobapack/
running projects members Unknown
35 | Educational material for PEPI Educational Website Higher Slovenia
High School for Polymer material for High http://www.aimplas.es/proyectos/cobapack/ Education,
Processing School for
Polymer
Processing Unknown
36 | Conference of Croatian & | PEPI Conference of | September 2010 Website Plastic Sector international
Slovenian Plastics Croatian & http://www.aimplas.es/proyectos/cobapack/
Associations and  Plastics Slovenian Plastics
Europe Associations  and
Plastics Europe Unknown
37 | ICIT&MPT  2011:  8th | PEPI ICIT&MPT 2011: | October 2011 Website Plastic Sector international
International 8th International http://www.aimplas.es/proyectos/cobapack/
Unknown
38 | Conference of Croatian and | PEPI Conference of | September 2010 Website Plastic Sector international
Slovenian Plastics Croatian and http://www.aimplas.es/proyectos/cobapack/
Associations &  Plastics Slovenian Plastics
Europe Associations &
Plastics Europe
Unknown
39 | MOS Slovenia PEPI MOS Slovenia September 2010 Brochure & Website General Public international
http://www.aimplas.es/proyectos/cobapack/ Unknown
40 | PLAGKEM: International | PEPI PLAGKEM: April 2011 Brochure,Presentation & Website General Public international
plastics, rubber and International http://www.aimplas.es/proyectos/cobapack/
chemistry fair in plastics, rubber
and chemistry fair
in
Unknown
41 | MOS Slovenia: PEPI MOS Slovenia: September 2011 Website General Public international
http://www.aimplas.es/proyectos/cobapack/ Unknown
42 | Press release of the project PEPI magazine August 2011 Magazine PlastForma & Website Plastic Sector international
PlastForma http://www.aimplas.es/proyectos/cobapack/ Unknown
43 | link to project web site PEPI WwWw.giz-grozd- Website: Plastic Sector | Unknown international
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plasttehnika.si

www.giz-grozd-plasttehnika.si

44 | Dissemination of COBACK | AIMPLAS | EMPACK fair, End October Brochure & Website Plastic Sector Spain
public results Madrid, Spain 2011 http://www.aimplas.es/proyectos/cobapack/ Unknown
45 | 20 Business Opportunities | AIMPLAS | 20 Business | Mid November Website Plastic Sector Spain
for the Plastic Sector Opportunities for | 2011 http://www.aimplas.es/proyectos/cobapack/
the Plastic Sector Unknown
46 | Dissemination of COBACK | AIMPLAS | EQUIPLAST fair, | Mid November Website Plastic Sector international
public results Barcelona, Spain 2011 http://www.aimplas.es/proyectos/cobapack/ Unknown
47 | PLAST12 AIMPLAS | PLAST12 March 2012 Website Plastic Sector international
Milano, Italy http://www.plastonline.org/ Unknown
48 | Dissemination of COBACK | AIMPLAS | Hispack fair, May 2012 Website Plastic Sector international
public results Barcelona, Spain http://www.aimplas.es/proyectos/cobapack/ Unknown
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