
Reduction of fossil raw materials
dependency

THE FORMULATION

The widespread use of conventional fossil-
carbon plastics in packaging poses a
significant environmental challenge due to
their high carbon footprint and poor biode-
gradability in open environments.

THE PHA BARRIER
While Polyhydroxyalkanoates (PHA)
represent a promising nature-
inspired alternative because they
are fully biodegradable and renew-
able, their general adoption in food
packaging is constrained by their
high production costs and poor
processability.

THE CURRENT GAP
To overcome its functional limi-
tations, PHA polymers are blended
with non-biodegradable polymers and
highly additivated in packaging appli-
cations. After use, PHA packaging is
destined for composting or energy
valorisation, leading to a loss of
material value.

THE ENVIRONMENTAL CHALLENGE

THE SATISPHACTION SOLUTION
The project targets the development of groundbreaking
chemical and enzymatic PHA upcycling processes that
allow the use of packaging waste for the production of PHA
polymers with enhanced properties.

POLYMER MODELLING AND AI-
ASSISTED DISCOVERY
Computational tools will be
leveraged to predict mechanical
performance, processability, and
end-of-life. Structure-property
data will be used to train Machine
Learning models.

BIOTIC UPCYCLING
One-pot living cell system to
depolymerise PHA waste into 3-hydroxy
acids and repolymerisation into PHA
with tuned monomeric composition and
well-defined structures.

CHEMICAL UPCYCLING
USE CASE VALIDATIONGreen process to selectively break

down and isolate PHA polymers into
their constituent monomers. Organo-
catalytic systems will be used to
produce innovative PHAs that are not
accessible from biotic routes.

Incorporation of encapsulated
thermoset enzymes for water-
activated release.

Prototypes of 3 packaging fully
biodegradable in fresh-water,
marine, and natural soils.

Thermoformed trays: providing
shape retention and durability
for meat and produce. 
Flexible thermosealable sa-
chets: demonstrating effective
seals for condiments and
snacks
Biodegradable adhesives for
fruits and vegetables, compos-
table labels.
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Recycled PHA formulations with 0% additives of concern
and >80% PHA content for thermo-formed and flexible
packaging.
PHA-based bio-adhesives for compostable paper labels.

SELF DEGRADATION

THE PHA UPCYCLING STRATEGY

DEPOLYMERISATION

REPOLYMERISATION

FORMULATION AND COMPOUNDING

PROCESSING INTO PACKAGINGPHA packaging
after use

PHA materials for
food packaging with
enhanced properties

THE
IMPACTS

20% reduction of GHG emissions in
PHA production

50% reduction of PHA production costs

Circular and local plastics production Prevention of
microplastics and harmful
chemicals pollution in the
food value chain

Coordinated
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https://www.satisphaction.eu/
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