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Proporcionamos tecnologias circulares,
productos sostenibles y servicios de
formacion a cualquier actor clave de la
cadena de valor del plastico, fomentando
la digitalizacion inteligente y los modelos
circulares con base bioldgica para una
sociedad europea resiliente e inclusiva.

16500 m? Lineas piloto innovadoras
114 Profesionales experimentados
multidisciplinarios

200 Clientes

Presupuesto anual 2021: 11 M€
Inversiones: 1.5 M€/afio
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1995 Creacidn Asociacidon de Investigacion (UZ) |
2003 Centro tecnologico 100% privado

2010 Primera spinoff Tecnopackaging

2012 Nuevas instalaciones (Pilot Plants)

2019 20 Proyectos Europeos en marcha

2020 Segunda spinoff MOSES

2021 Proyecto Green Deal Farm 2 Fork P

2021 Innovation Hub B

Tecr” mosese C5aitiip
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Induptria Europea def plastico

39.6 %
PACKAGING
Distribu.cion de la dém.anda europea de ,4;&\ e — 50,7 Milon
convertidores de plasticos (EU28+NO/CH) X ¥ *¥ tonnes
por segmento en 2019. 9.6 % Total European

El envase y la edificacion y la construccion plastics converters

representan con mucho 6.2 demand
los mayores mercados de uso final. El m—es 2

tercer mercado de uso final mas grande es |

la industria automotriz. o 4.1 %

| —— | 16.7 0/0

Others include appliances, mechanical engineering,
furniture, medical, etc.

EOPEHY

SOURCE: PlasticsEurope
Market Research Group

ap am
(PEMRG) and Conversio a l t l l p

Market & Strategy GmbH centio tecnolgico
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|Mmtﬁw Eul‘opm M Pfdbﬂco
Todavia hoy, la mayoria de los
. materiales plasticos tienen una base
11'3 /o 190# % z e .
Food packaging (dairy, fishery), building fosil y se producen a partir de
insulation, electrical & electronic Food packaging, sweet and snack ,
equipment, inner liner for fridges, wrappers, hinged caps, microwave petr0|eO 0] gaS

containers, pipes, automotive parts,
bank notes, etc.

eyeglasses frames, etc.

Sin embargo, a largo plazo, Ia

produccion de plasticos deberia

desvincularse de la materia prima

fosil.

Lo que significa que, en el futuro, la

gran mayoria de los plasticos se

17.4 % produciran a partir de:

Reusable

bags, trays * materias primas alternativas,

and containers, i
agricultural film, como reC|C|adO
food packaging

film, etc. * aceites

» plasticos secundarios,

5 e Biomasa de origen responsable
12.4 /O

Toys, milk bottles, shampoo ° |I"lC|USO COZ

bottles, pipes, houseware, etc.

Hub caps (ABS); optical fibers
(PBT); eyeglasses lenses,
roofing sheets (PC); touch
screens (PMMA); cable coating o
in telecommunications (PTFE); 7 5 Yo
and many others in aerospace,
medical implants, surgical
devices, membranes, valves &
seals, protective coatings, etc.

Bottles for water, soft drinks,
juices, cleaners, etc.

Building insulation, pillows a 7’9 o
and mattresses, insulating foams
for fridges, etc.

Window frames, profiles, floor and 10 %
wall covering, pipes, cable insulation,
garden hoses, inflatable pools, etc.

» aitiip

centio tecnoldgico
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’ .
Plarticoy def juturo
Global production capacities of bioplastics 2020 (by market segment)
EI PACKAGING es el segmento de mercado mas grande SRR | N O e
para los bioplasticos con un 47 % (0,99 millones de 443

Y
toneladas) en 2020 E
B
Global production capacities of bioplastics 2025 (by material type) = 300
® PE 11.1% 13.8% PBAT
® PET 3.3% 3.0% PBS ® 163.5
® PA 10.6% 19.5% PLA @
/ V0 S 67,5 745
C e Hasalal
Total:
@ PEF 0.2% 2.87 million 13.8% Starch blends @ -
®PT s Lo o c- &
® Other s o 1.1% Other @ o é@ @o“’ ’;\\Qi; e \.)@‘3900 y &\:& &,9 c}\oe
: N O & 4 &
(bio-based 0.8% (biodegradable) TE P ‘b&@ v”\o ¢ & F
non-biodegradable)
Big h.:"'.\.'d;"l:lr' hiode E'.I:'i.:hl' ® PET R'-""-‘;'!‘E!"":-l'-":''!1 PEBAT
Py PES
® FA ® PLA
PP ® PHA

X X X BN R 29000 & PIT @ Starch blends
Bio-based /non-biodegradable Biodegradable S O 5  wnan
3739 b7 Source: European Bioplastics C' alt"

centio tecnoldgico
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P X En 2020 se recogieron 29 millones de toneladas de residuos plasticos
P‘QA*WOA M M‘wo postconsumo en la UE27+3

para ser tratado.

Las exportaciones de residuos plasticos fuera de la UE han disminuido

en un 39% de 2016 a 2018.

Mds de 1/3 se enviaron a instalaciones de reciclado dentro y fuera de
EU27+3 pero un 23% fue enviado a landfill y mas del 40% a operaciones de

En 2018 se produjeron cerca de 5 recuperacion de energia

millones de toneladas de plastico

reciclado &
en las instalaciones de reciclaje ,r:‘p

&
europeas. o L

34.6%

A
-\‘«:::’(’\ \\0
{\)Q‘:‘\'} N
4 N G W
42, 23.4%

* RECYCLING: including 0.2% from chemical recycling
SOURCE: Conversio Market & Strategy GmbH

B B 2R
Above data are rounded estimations based on o a l t ll
extrapolations of 2019 waste data for 2020. centro tecnolfgico
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Y 4 L)
Plarticoy def M who
La nueva Directiva (UE) 2019/852 sobre Envases y Residuos
de Envases establece objetivos de reciclado mas altos por Plastic PACKAGING* 1
material, junto con un nuevo método de calculo de los

rendimientos de reciclado.

Este nuevo método comenzara a ser aplicable para los datos
del afio 2020.

BORRADOR RD RESIDUO DE ENVASE

-REDUCE: reduction in the weight of packaging waste (13% in 2025, 15% in 2030, compared to that
generated in 2010); packaging placed on the market is 100% recyclable by 2030 and, whenever possible,
reusable; End of single plastic packaging by 2050.

Medidas especificas: Los comercios minoristas adoptaran las medidas necesarias para:presentar las frutas y
verduras frescas sin utilizar envases de plastico al mes de entrada en vigor del real decreto. Esta obligacién
no se aplica a las frutas y hortalizas envasadas en lotes de 1,5 kilogramos o mas, asi como a las frutas y
hortalizas que presentan un riesgo de deterioro cuando se venden a granel.

- REUSE: The proportion of reusable packaging marketed through the domestical channel will be 5% in
2025; 10% in 2030; 15% in 2035.

Medidas especificas bebidas.
- RECYCLE

- PCR content: in 2025, containers made with PET must contain at least 25% recycled plastic; in 2030,
plastic packaging must contain at least 30% recycled plastic.

In 2030 certain packaging must contain PCR content at least: 35% vials and carafes, 15% jars and terrine,
25% plastic films used in primary packaging applications, 50% for plastic films used in secondary packaging

LU . ** According to the current calculation
applications, 60% for pallets, boxes and storage containers. methods established in Directive 94/62/EC

SOURCE: Conversio Market From household, industrial
& Strategy GmbH and commercial packaging

aitiip

centro tecnoldgico
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450 afos 6 semanas 10.20 ‘afos 400 afos

Hme I 2 afine
B 1.5 afios 450 afios 1-3 ahos

Prepion Mgulaioriw & @ »
A

'Hl afos 15 aflos

B mesos

Eg«ﬁl@

Vision general del EU Climate Regulation
desde 2015- 2025

{0 = overarching programmes
 cembn o -
{0 = implications for packaging

9 = country actions

Conformidad

Pre-2015
Framework

Tendencias

Tecnologia

C aiti

centio tecnoldgice

Source: Smithers
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The transition to a circular economy

The European Green Deal Los pldsticos de un solo uso, como platos, cubiertos, pajitas y bastoncillos para los oidos se
prohiben en la UE a partir de 2021

Reciclar el 50% del packaging pldstico en el 2025 y el 75% en el 2030

Bio-based, biodegradable and En 2025 el 25% del plastico de las botellas deberda ser reciclado y el 30% en 2030

compostable plastics Los Estados miembros tendrdan que recuperar el 90% de las botellas de plastico en 2029
Th . ofe .
o Plastic bags Introducir una responsabilidad ampliada para los productores (EPR)
bic EU _ _
- Single-use plastics
igr  Euy o : .
fight Global action on plastics Objective: Europe Climate Neutral in 2050
The E : :
agree Plastic packaging
shifttc gy rul
cover; Microplastics
The .EU @' plastic waste shipments
of micropl

EU rules on importing and exporting plastic
waste.

https://ec.europa.eu/environment/topics/plastics_es
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HyperBioCoat

® 0
UNLOCK

MADRAS

32 Proyectos europeos 2013 a 2021

10 Coordinados 2013 a 2021

23 nuevos proyectos en los ultimos 5 afios
Consorcios de media de 16 socios
Subvencidn total solicitada 165 M€

AITIIP subvencion solicitada 17 M€

centro tecnoldgico

FP7 — DIBBIOPACK (Coordinador)
H2020 — HYPERBIOCOAT

H2020 — NEWPACK

H2020 — INGREEN

BLUEBIO — PLASTISEA

’_Qg H2020 — MADRAS

</ upPET J#%  H2020 - BIOCOMPLACK

H2020 — UNLOCK
L\ WALANZATS

H2020 — UP-PET

H2020 — MANDALA (Coordinador)
COSME — FISH4FISH
C 2 dibbio
circpack

INGREEN S

H2020 — CIRCPACK

H2020 — POLYNSPIRE

LIFE — CITRUSPACK (Coordinador)
H2020 — YPACK

H2020 — SISTERS (Coordinador)

o g

CITRUS &7

polunSPIF

b ] )
SISTERS ||LYPACK

G aitiip

Situacion del pldstico en Europa y pldsticos del futuro

MOSes &

H2020 — BARBARA (Coordinador)

H2020 — ECOXY

ERASMUS — NARA

ERASMUS - BIOPLASTICTRAIN (Coordinador)
EUROSTARS — DIBBIORESIN

H2020 — BIZENTE (Coordinador)

H2020 — FUNGUSCHAIN

LIFE — RECYSITE

LIFE - CEPLAFIB

H2020 — VIBES (Coordinador)

LIFE — FRESHBOX

LIFE — MULTIBIOSOL (Coordinador)
LIFE — BAQUA

LIFE — BIOTHOP

H2020 — BioEconomyVentures

H2020 — ENXYLASCOPE (Coordinador)

ANBARBARA
ECOxy

TNARA

(“BIZENTE

@’LAFIB [
/IBES

box

C- ' Multibiosol -

BAQUA

:s"s‘ioTHOP
e

. [ Y
bioeconomy
ventures

©

EXS


http://www.dibbiopack.eu/
https://hyperbiocoat.eu/
https://www.newpack-h2020.eu/
https://ingreenproject.eu/
https://www.aitiip.com/idi/proyectos/proyecto-plastisea.html
https://madras-project.eu/
https://www.biocomplack.com/about
https://unlock-project.eu/
https://uppet.eu/
https://mandalaproject.eu/
http://fish4fish.dbcf.unisi.it/
https://circpack.eu/home/
https://www.polynspire.eu/
https://citruspack.eu/es/inicio/
https://www.ypack.eu/
https://sistersproject.eu/
https://www.barbaraproject.eu/
https://ecoxy.eu/
https://www.naraproject.eu/en/
http://bioplastictrain.eu/
https://bizente.eu/
https://funguschain.eu/
https://recysite.eu/
https://ceplafib.eu/es/inicio/
https://vibesproject.eu/
https://fresh-box.info/en/
https://multibiosol.eu/
https://lifebaqua.eu/index.php/es/
https://www.life-biothop.eu/es/
https://www.bioeconomyventures.eu/
https://www.enxylascope.eu/
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POLITICA GENERAL

Sustainable
Food Loss Food Production

prevention ESTRATEGIA DE LOS
SISTEMAS ALIMENTARIOS

S POLITICA DE I+D EN
SISTEMAS ALIMENTARIOS

PROGRAMAS DE
FINANCIACION

nI"‘ g‘
. \\-,\L:" HORIZON 2020

EUROPEAN GREEN
DEAL CALL

€1 BILLION
FOR RESEARCH & INNOVATION TO BOOST
THE EU’S GREEN RECOVERY

The mpnnmn mission tables €1 billion under Horizon 2020 to respond to % ) n =
the dlimate crisis, provide more protection to Eurape's biodiversity and habitats
under ﬁ-m S Accetecats 8 sistanatie recovery

centio tecnoldgico
INNOVATION AT THE HEART OF THE EUROPEAN GREEN DEAL
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Antecedentes y justificacion

UN PROBLEMA GLOBAL: gran cantidad de desperdicio de alimentos generado con altos costos éticos, ambientales y

econdmicos
Hoy en dia, a nivel mundial, aproximadamente el 33 % (en peso) de los alimentos producidos para el

consumo se pierde o desperdicia, lo que representa alrededor de 1.3 billones de toneladas de
desperdicio de alimentos (FLW, por sus siglas en inglés) por afio.

Solo en la UE, generamos cada afio alrededor de 89 millones de toneladas de FLW, lo que
representa el 20 % del total de alimentos producidos, con costes asociados estimados en 143

millones de euros.

— El FLW mundial actual representa mas de 3.3 Gt CO2 eq. al afio, es decir, alrededor del 8 % de las
emisiones totales de la UE. Ademas, los alimentos desperdiciados también tienen una enorme

dimension econdmica.

La reduccién del FLW genera ahorros para los operadores y los consumidores, y |la recuperacion y redistribucion de los excedentes de
alimentos que de otro modo se desperdiciarian esta alineada con la bioeconomia circular de la UE y las estrategias de la granja a la mesa.
Intensificar la lucha contra el FLW, reduciendo a la mitad el FLW per capita en toda la UE para 2030 es crucial.

s = »=
Co-funded by the Horizon 2020 programme ’z} ﬁ
of the Eurcpean Union %fﬁﬁy

centro tecnoldgico
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ISSUES SISTERS SOLUTIONS VALIDATION IMPACTS
E— = Food surplus: up \?‘“ORM C} - 20-40% FLW
3' ST[RS ajv t ' E ? o to 20% of the EU ‘100 ‘ reduction
a/ 3 g proad!l%.lr(;il‘(ljlzuclri‘e to r Primary ‘ LRIl Faidulers
8 precise/strict ‘" producers incomes growth
o market demands to o ’ ," and favour local
e farmers \‘-‘—" economies
1
. . . AINER, =0
E_n .?/STERS, .p.rolponemos u17 conjunto de innovaciones  Janaings. &&g S - “\’ N
sistémicas dirigidas a reducir el FLW generado en cada g stondard contaer Ky 30,000 kg b cductionin
. . PG thatdo not reproduce w of food wi ransportation
etapa de la Cadena de Valor Alimentaria en Europa que Q| e tdeat condtions storeox ! C:;m;m;: . 50-25% indiroct
4 : : / : = e(;Cresp\r: fon rarzs u(():r analysis b CO2 emissions
resolveran los principales desafios existentes en e e . & et
Produccion, Procesamiento, Comercializacion
(minorista/mayorista), Consumo y Logistica entre still inefficient e
performance of @ ) '.‘ 10-30% FLW
etapas. biobased food .~ 15,000 kg ', reduction

ackaging, with ;
P EINg, wi of food in real- S Food shelf-life

improvable shelf-life, " Jlifeindustrial + A
02 barrier, strength, ‘r sattings. 4 '.‘ improved by
stability and Biodegradable 2 g 20-30%
compostability Home-compostable - - ‘

Fecha comienzo: 1 Noviembre 2021
Fecha finalizacion: 1 Abril 2026
Duracién: 54 meses

Id propuesta: 101037796

?.\-OF EXCEQ(I}"

Retailers/wholesalers . .
discard food due to SISTERS Questionnaires 10-15% FLW

inadequate cold and aSS?Shsment reduction
chain/quality & wit . .
unsustainable 30 ustainable

practices from GLude\me of Good Practices practices applied by

1
O
=
=
L
=
[’
g tailers /
80 g retailers/wholesales marketing re
COI’\SOrCIO. 18 SOCIOS in the marketing stage Label\chPrlces cETitES wholesalers
Costo estimado del proyecto: €10,101,117.80 RELN
. .7 . . \) O’L
Contribucidn solicitada a la UE: €8,339,704.56 Food waste per g 10.20% FLw
person in the EU < °
ranges between 101- < 1’000 reduction
125 kg per year due to consumer  Positive impact on
exceeded expiration 1.Product origin & properties consumer's
date, lack of awareness, 2 .Economic, Social & environmental acceptance )
food appearance or costs when the productgoes to waste. surveys sustainable e AR AR
Co-funded by the Horizon 2020 programme label misinterpretation 3.Dynamic prices in the HWATENESS | a I t l l p
of the Eurapean Union supermarket/groceries
4.Product preservation advice centro tecnoldgico

5.Product End-life advice
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Concepto y metodologia

Accion de la UE por el clima y Pacto Verde Europeo

) ETAPA 1: PRODUCCION: FAVORECER LAS CADENAS CORTAS DE SUMINISTRO DE ALIMENTOS A

TRAVES DEL DESARROLLO DE SOFTWARE

» Reduces
Marketing Centers buy Y transport>
recise amounts of F&V N
- Instantly, the farmer A marketplacefor y Lower CO2
emissions

goe

easily uploadsthe
F&V to the SISTERS

farmersto reduce ) %
Short Chain App 0

their Food & () !
Economiclosses = $onsumption
P \ of local

|0 i ‘v products
v\
Y

.

F&V to Market Centers

Broccoli surplus (kg)

1 70€/kgmarketprice |

0,6 €/kg SISTERS price 4

4

F&V sold
locally at
lower prices

7
'
y

Customers
saves
money

Surplus F&V from overproduction 4

+ Good quality F&V discarded due
to aestheticreasons

Co-funded by the Horizan
of the European Union

2020 programme

SISTERS

RETO:

INNOVACION:

VALIDACION:

Los productores primarios no cuentan con una herramienta
conveniente, abierta y facil de usar para vender las frutas y
hortalizas que no cubren los estandares de
comercializacion (o la sobreproduccion).

Desarrollo de una innovadora plataforma de aplicaciones
web de comercio electrénico, Unica en Europa,
denominada Short Chain Platform.

Estudios de casos en 5 paises (Espafa, Francia, Italia,
Suecia, Bélgica) para probar la eficacia de la aplicacion de
cadena corta. 100 usuarios.

centio tecnotdgic
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Concepto y metodologia

) ETAPA 2: PROCESAMIENTO Y LOGISTICA: CONTENEDORES INTELIGENTES, ACTIVOS

RETO: Los envases y sensores inteligentes se pueden utilizar para
detectar, detectar y registrar el deterioro de los productos
contenidos en un contenedor de almacenamiento de

_ alimentos.

Global access to Smart sensors tracking
cloud information SISTERS SMART CONTAINERS ﬁ containers performance & . . .

N a. Real-ti Data A isiti ° o optimize supply chain |NNOVAC|ON' Dos tlpOS de contenedores con mejoras en el disefio y con la

N . eal-time Data Acquisition . 0z 0 .

© b. Accurate Positioning ‘ - ‘ . INCorporacion de sensores que brindan las mejores

MC. Temperature/Humidity/Gas levels |4 4 4/ condiciones atmosféricas.
d. Oxygen & Ethylene T ST S v

e. Frgshness & Sensority StoreBox VALIDACION: Probaremos la sensibilidad de los sensores incorporados en
Sk L '"eg_'aID“::f;::fv’;s"t unit ./'Remote commection & los contenedores para el transporte (BULKBOX y STOREBOX),
ulkBox — >~.__ . Real-time visibility Se realizaran pruebas de transporte durante la duracion de la
Instant alarms allowing ™~ = = - - - - - - v actividad. Un total de aprox. En esta actividad de

immediate reaction

demostracion se utilizaran 30.000 kg de frutas y verduras
frescas, productos lacteos y pescado. Se cubrira una distancia
de aproximadamente 1.700 Km en cada transporte.

Co-funded by the Horizon 2020 programme
of the European Union

 aitiip

centro tecnoldgico
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Concepto y metodologia

ETAPA 3: DEL PROCESAMIENTO AL CONSUMO: CONJUNTO DE ENVASES SOSTENIBLES
MEDIANTE DESARROLLOS EN MATERIALES DE BASE BIOLOGICA

properties and maintaining its quality for longer and in a
proper way. Different sizes will be manufactured for some
products (e.g. mushrooms) adapting to a range of family types.
With the tray, a PLA seal film for sealing purposes and coated
for improved barrier properties will be incorporated.

Packaging type Description Product tested (see Table 5)
(1) RIGID: PLA-based | Transparent rigid package with improved PLA blends for | Cherry tomatoes (500 pack
Clamshell Packaging keeping a range of small-size products, frequently fruits and units)

vegetables that need to be stored together (i.e. in more than

. . B = Strawberries (500  pack

one unit) such as cherry tomatoes, strawberries, blueberries, )

blackberries, edamame, etc. units)
(2) RIGID: Coloured rigid trays: with improved PLA-based and | = piece of salmon (500 pack
Biodolomer® based | Biodolomer® blends, both capable of absorbing efficiently the units)
Tray + PLA Seal Film | €Xcess of moisture from the product without damaging its | , Fresh cheese (500 pack

units)

= Mushrooms (500 x 2 pack
units)

= Apple (500 x 2 pack units)

(3) FLEXIBLE: PLA-
based Stretch Film

Highly elastic film that can be wrapped in a range of products
with diverse shapes, sizes, and weights, to provide stability
during transport, logistics, shipping, and other movement.
Also, this is designed to highly protect the product from
spoilage, extending their shelf-life, more than alternatives. The
compostability applied to this product is highly environmental-
friendly, assuring better end-life from consumers.

= Broccoli (500 pack units)
= Cheese (500 pack units)

(4) FLEXIBLE: PLA-
based Flow Pack

Flow pack films to preserve the quality and freshness of food,
some of them in modified atmosphere packaging (MAP) such
as the spinach or salad. Two sizes of flow pack will be
manufactured for each product, a medium-size packaging and
a small-size packaging, the latter to adapt to single-individual
households.

= Spinach (500 x 2 pack units)
= Pepper (500 x 2 pack units)
= Avocado (500 x 2 pack units)

SISTERS

of the European Union

Co-funded by the Horizon 2020 programme

RETO:

INNOVACION:

VALIDACION:

A pesar de que el objetivo final y global deberia ser reducir la
cantidad de envases utilizados y/o sustituir el plastico por otros de
base bioldgica, algunos productos requeriran ser envasados.

SISTERS FOOD PACKAGING con procesos innovadores para mejorar
el rendimiento de dos materiales ideales para aplicaciones de
envasado: PLA (acido polilactico) y Biodolomer®.

Validaremos que los envases desarrollados tengan condiciones
optimas, incluyendo robustez, transparencia, termoestabilidad,
elasticidad, permeabilidad, etc. Ademas, se demostrara que esos
materiales se comportan de manera eficiente bajo Atmdsfera
Modificada (MAP) para algunos productos (p. ej., espinacas y para
replicabilidad en otros productos alimenticios).

) aitiip

centro tecnoldgico
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Concepto y metodologia

ETAPA 4: MARKETING: SELLO DE EXCELENCIA A LOS MINORISTAS PROMOCION DE

PRACTICAS DE VENTA SOSTENIBLES

SISTERS

SISTERS

RETO:

INNOVACION:

VALIDACION:

La dindmica de los supermercados no esta
cumpliendo con las expectativas de sus consumidores
en cuanto a sostenibilidad

Guia para minoristas con diez practicas/reglas que los
minoristas y mayoristas deben implementar para
desarrollar sus actividades de manera mas sostenible
SELLO DE EXCELENCIA

Caso de estudio en 30 Centros de Marketing para
validar resultados de esta estrategia con
cuestionarios/evaluacion
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Concepto y metodologia

) ETAPA 5: CONSUMO: INCORPORACION DE ETIQUETADO INTELIGENTE PARA PROMOVER EL
CONSUMO SOSTENIBLE

Co-funded by the Horizon 2020 programme
of the European Union

RETO:

INNOVACION:

VALIDACION:

El 10 % de los 89 millones de toneladas anuales de residuos alimentarios de la UE
estan relacionados con el etiquetado de la fecha.

Nuevo modo de etiquetado para crear una mayor conciencia del consumidor pero
sobre todo para proporcionar informaciéon relevante para lograr el correcto
almacenamiento y tratamiento del producto. Consiste en un cddigo QR con tintas
que no afectan la biodegradabilidad ni la compostabilidad de los envases
desarrollados.

La usabilidad y el impacto del envase y su etiquetado por parte del consumidor se

probardn a través de:

* Evaluacién para investigar las causas fundamentales del comportamiento del
consumidor

* Aceptabilidad de los consumidores de las innovaciones de SISTERS (aprox. 1000
sujetos)

* Encuesta exhaustiva de satisfaccion y utilidad (p. ej., facilidad de uso vy
adecuacion).

* Aceptabilidad en linea que evalua el efecto de la etiqueta SISTERS

| a i t p
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[ .
ECO.’LOMM MW The New Plastics Economy has three main ambitions:

The transition to a circular economy . . , _ _
1. Create an effective after-use plastics economy by improving the economics and

uptake of recycling, reuse and controlled biodegradation for targeted applications.

2. Drastically reduce leakage of plastics into natural systems (in particular the ocean)
and other negative externalities.

3. Decouple plastics from fossil feedstocks by — in addition to reducing cycle losses and
dematerialising — exploring and adopting renewably sourced feedstocks.

m

Incinerate/Landfill

The Circular Bioeconomy (CBE)

Circular economy

x Circular & durable

ovotuct Sosn Integrated, multi-output production v

chains {e.9. Biorefineries)

h’ CBE principles
!S)?;t"a"l)r:ble Use ofresndues 3,'?,?3,“ rgly ‘ ‘ Resourcg-eﬂiciency,
somcmg Optimizing value of
fe(i&?;;(;d ;:‘roduds. bk;mas; ov;_rl .time,

ce
Recy(ll 1 E v ustainability
X & casc 2
Circular
bioeconomy ’

Overarching

CE
e ~ Adaresasd by Dloscanoary Intersection of CE and BE more than BE and CE alone Part of CE
recovery “"b% clusters (Carus and Dammer 2018; Falcone et (Dalia D'Amato, Veijonaho, and (Ellen MacArthur Foundation 2013;
~ al. 2019; Philp and Winickoff 2018; Toppinen 2018; Hetemaki et al. 2017) Temmes and Peck 2019)
g ~ Prolonged & x t/ yes Venkata Mohan et al. 2019)
‘ shared use
‘ ‘ Bioenergy & X No /1o limited extent
biofuels
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Impacto Negativo en el Medio Ambiente

Atmospheric
deposition

Atmospheric
carbon dioxide

Plant
NPP

Species
composition

Root bio
Microplastic 00t biomass

Shape Carbon

Decomposition =

Leaching losses —e—i
Process rates

Disintegration </ Nanoplastic 5 Phosphorus cydling

' Soil structure Denitrification

Bulk density Water flow

. 7 . o = S e =
M | C ro p I a St | CO S g This rainbow runner had consumed 17 plastic fragments.
. @ Marine plastic pollution plays an unknown role in human
exposures to toxic chemicals.

| ‘3itiip

Microplastic in terrestrial ecosystems. Matthias C. Rillig and Anika Lehmann. Science 368 (6498), 1430-1431 centio tecnoligico
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Desde Aitiip trabajamos tres lineas principales (aunamos
bioeconomia y economia circular):

* Valorizacidn de recursos naturales

Virgin feedstock from biomass
Bio-based plastics can be produced from different generations of feedstock:

1st generation: Biomass from plants that are rich in carbohydrates and that can be
used as food or animal feed (e.g. sugar cane, corn, and wheat).

2nd generation: Biomass from plants that are not suitable for food or animal feed
production. They can be either non-food crops (e.g. cellulose) or waste materials
from 1st-generation feedstock (e.g.waste vegetable oil, bagasse, or corn stover).

3rd generation: Biomass derived e.g. from algae, which has a higher growth yield
than either 1st- and 2nd- generation feedstock, and therefore has been allocated its

own category
Virgin feedstock from captured greenhouse gases

4.generation: plastics for which the carbon used as a feedstock comes from the
capture of greenhouse gases (GHG) such as carbon dioxide and methane.

Worldwide biomass demand 2020, 4.8 Mt biomass feedstock for 4.0 Mt bio-based polymers
total: 12.54 billion tonnes (with a 46 % share) in 2020 - worldwide

2%  0,038%

11% I Feed
Bioenergy

I Food

I Vaterial use

Il Biofuels

I Bio-based polymers

2020

Biobased
Bioplastics Bioplastics
Eg biobased Eg PLA,
PE, PET, PTT PHA,
Not PBS
biodegradable Biodegradable
Conventional plastics ~ Bioplastics
Nearly all Eg PBAJ,
PCL

conventional plastics
eg PE, PP, PET

Not biodegradable

I Giycerol

.| Starch

I sugars

I Non-edible plant oil

I cCellulose

I cdibie plant oil
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Valorizacion de subproductos procedentes de origen animal para transformalos en productos pldasticos degradables

1
UNLOCK
Rele:smg the plot_ent_lal of felathers A valuable but underutilised waste, with : ; ¥ “
to foster circularity in agriculture potentially harmful effects.
Feathers contain nearly 90% keratin, a valuable protsin Huleh fims Fvdroponic foams - Nemwoven sectextiles Z‘;';I;‘L::i
that can be a source for bicdegradable materials. But The Eurcpean poultry
currently, only around 25% of feather waste is Sector gensrates

valorised for animal feed or fertilizers. I
3.6 million

Besides, unprocessed feather waste contains high tonnes of waste feathers

guantities of microcrganisms. When landfilled those each year

represent a considerable risk of environmental pollution!

x NO TOXIC COMPOUNDS

LIGNIN
FISHERY CHITIN i COMPOSTABLE - FERTILIZER AND

NANO
WASTES HIT A MICROBIAL PRESERVATIVE FOR PLANTS
Sl PARTICLES
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Valorizacion de FIBRAS procedentes de origen vegetal para transformalos en productos plasticos degradables y funcionales

@0“‘0?“ 1. Plant waste

IHPS infroduced PLA twines for hop
plants, replacing the current ones (fossil- [
based) and allowing the harvested %
biomass to be reused in agro-fields as
organic fertilizers.

The organic biomass (leaves & bines with PLA
i leftovers) is freated and converted into new
valuable feedstock resources such as high
quality fibres for reinforcement and binder
applications.

3. Biocomposite production

BIOTHOP fibre was infroduced into 100%
biobased and  biodegradable  polymer
matrixes. TECNOPACKAGING  industrialised
] ) J different biopolymer blends using PLA and

Bio-jar ) . fibores fo manufacture reinforced composites
Sio-bofile I with proven compostable properties.

Cream with

e - | ;i 4. Horticulture planting pots

owder,
o Plastic and horticulture markets are approached by
infroducing 100% compostable injection molded
planting pots and other products such as protective
packaging for wine bottles, reducing the dependency
on fossil resources.

Exiraction
process

5. Compostability

e et = = L Once the products reach the end of their
recolechion lifespan, they can be fully degraded under
aerobic composting conditions, serving as

ﬁ'TRU S fertilizers for growing new hop crops.

PACK
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Extraccion de PRECURSORES & ADITIVOS de origen vegetal y micologico para transformalos en productos pldsticos funcionales

WNBAREARA

”

Polysaccharides

Biopolyesters

Anthocyanin/Montmorillonite pigments (BARBARA) Anthocyanin/Organoclay pigments (SoA)

: e )
pH 2-5 ".
LAl e E
H 6-8 3
. #2? R e 7

. %
pH9-12 a k-1 el 1]
10 11 1

(== ]
pH 7-10 g . 13
14 15 Bl 15

B fungus

Mushroom Waste

Microwave-assisted
extraction

Pressurised hot-water
extraction

Biogas

Antioxidants
Antimicrobials

Lipids/oils

Polyols

L e 17
pH 7-10 ‘ ‘ 19
6 17 18 19 ™ -
Food and nutraceutical Natural cosmetics Bioplastics

Intermediate products: protein powder
(P1) and glucans (P2)

Natural, soy-free and lactose-free extracts
to design a new food paste that could be
shaped into a smooth bread or a chicken
leg for elderly nourishment.

Food
supplement

Intermediate products: chitin residue and
its derivatives (P3), glucans (P2) (P5)

Antioxidants, stabilizers and preservatives
for 100% natural cosmetic product

Antioxidants

7

Intermediate products: fermentable sugars
(P6), glucans (P2), lipids (P5)

A compostable film for the cultivation of
mushrooms enhancing circularity of]
mushroom cultivation

Plastic
film

Left: mushroom stalk powder
Right: whole mushroom powder
Both incorporated into gelled bread

Left: Antioxidant
right: Vitamin B12
Both incorporated into gelled chicken puree

aitiip
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Extraccion de PRECURSORES & ADITIVOS derivados de procesos industriales para transformalos en productos funcionales
INGREEN

Sustainable biotechnologies demonstrated in real operational environments
SIDE-STREAM BIO-BASED INGREDIENTS BIO-BASED PRODUCTS

LBA, GOS and Pharmaceuticals, b
i i cosmetics and
Y. lipolytica

functional cheeses

MNutraceuticals

rye bran functional ingredients II functional

Wheat and Prefermented

MIX7 Liquid MIX7 Powder

Reference Brans 7 as s Bread obtained with  Bread obtained with

Benchmark Benchmark prepared liquid o

eferment
without with the mix7 not (;(;:Son ﬂzur) Iyt;:hill;led preferment
preferments fermented components ) (8% on flour)

o . . Mutricious animalfeed
Papermilling Enriched PHA biomasses, and biodezradable

wastewater PHAs packaging film

T

equal amount of dry vs liquid preferment

Extraccion de biopolimeros procedentes de algas

Algae ‘
Marine
biodegradable

Cellulose Alginate Fibres

; PlastiSea
~1Developing novel bioplasticmaterralsibased on O altllfp
1 cultivated and wild species'of,orown algae.

Film for food  Fibres used as reinforcement in

High-performance : !
packaging thermoplastic materials

bioplastics
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Desde Aitiip trabajamos tres lineas principales (aunamos bioeconomia y economia circular):
* Valorizacion de recursos naturales
* Reutilizacion y redisefio de materiales y productos (simbiosis industrial)

* Tecnologias de Fin de Vida: Reciclado Mecanico > Térmico > Quimico > Bioldgico & Compostabilidad (ambientes controlados); y
Biodegradabilidad (ambientes no controlados)

Soluciones para ambientes controlados (industriales) y no controlados

Aitiip trabaja en dos lineas: para materiales termoplasticos (hay mas desarrollos) y es pionero en materiales termoestables
» >l

EV PLAY FOR

I\/Iaterlales Termoplastlcos (biodegradabilidad y compostabilidad)

Biodegradation
(ISO and ASTM standards)

ﬂndusm‘al Anaerobic Home\ f

Marine Fresh  Anaercbic aq

water digestion

PLA-PCL(80/20)

PLA-PBS(80/20)
PLA-PHB(80/20)

PLA-PHO(85/15)
PHB-PHO(85/15)

PHB-PCL(60/40)

PHB-PBS(50/50)

PCL-PHO(85/15)

PCL-TPS(70/30)

PLA

PCL

PES

PHO

PHB

TPS

RevoluZion Enzimas a la carta

\ Managed environments / \ Unmanaged environments /
[EPASSE Fac |
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Duracion: 42 meses (1 Junio 2019-30 Noviembre 2022)
Numero de socios: 11

Presupuesto: 4,5 M€ - 3,65 M€ (financiado por la UE)
MANDALA

Sustainable Multilayer Packaging o Ner

The Polymer Explorers

»Problema 1: los envases multicapa actuales no son reciclables y
el final de su vida util es la incineracién o el vertedero

»Problema 2: Los procesos de tratamiento de residuos bioldgicos

disponibles no son adecuados para los envases de base biolégica
compostables

» Problema 3: falta de ecodisefio y toma de decisiones sobre el
redireccionamiento aplicado a los envases

G aitii
centro tecnnlngicup < >
“+» CADEL DEINKING cosmetic
BEAUTY CARE EXCELLENCE
Laminated film multilayer/multimaterial films C s l c _
Film composite Coni B RS oA

Innovative

ct' C 't Solutions
( ic Gira.,
CENTRO TECNOLOGICO AGROALIMENTARIO

This Project has received funding from the Bio Based Industries Joint Undertaking under the European Union’s Horizon 202Q:research and
s innovation programme under grant agreement N2 837715 1 ’a itiip
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MANDALA: Transicién de los envases multicapa/multipolimero a productos
multicapa/monopolimero mas sostenibles para los sectores alimentario y farmacéutico a MANDALA
través del desarrollo de adhesivos funcionales innovadores

Sustainable Multilayer Packaging

*  Envases multicapa monomaterial con funcionalidades comparadas [Ecoesion |
con los multimateriales y producidos integramente con polimeros >
reciclados y de base biologica.

*  Nuevos adhesivos con doble funcionalidad: mediante la
incorporacion de enlaces covalentes termorreversibles y
nanoparticulas absorbentes de radiacion (faciles de separar), que a
su vez generaran un camino tortuoso (propiedades de barrera).
Solicitud de patente presentada

*  Nuevas mezclas de polimeros con mayor contenido de base
bioldgica y reciclado.

*  Nuevos productos de envasado alimentario (carne, ready-to-eat) y
farma (blister de pastillas).

 Latecnologia de deslaminacidn se puede escalar y aplicar para
alcanzar soluciones intermedias para envases
multicapa/multimaterial (ya sean de base biolégica o no) ayudando
progresivamente a que el final de la vida util sea mas sostenible al gaf.cnce/He/
recuperar todas las fracciones y proporcionar flujos limpios para su materat
biodegradacion o reciclaje.

MANDALA

BRINGING MULTILAYER PACKAGING
INTO CIRCULAR ECONOMY

This Project has received funding from the Bio Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and
innovation programme under grant agreement N2 837715 =

s aitiip
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v' Formato de validacién del comportamiento de cada producto y material a escala piloto

v' Evolucién de la pérdida de agua (propiedades de barrera de agua) /\/\A I\I DA |_A

Sustainable Multilayer Packaging

v' Evoluciéon de gas (propiedades de barrera de O2 y CO2)

Blister para farmacia

This Project has received funding from the Bio Based Industries Joint Undertaking under the European Union’s Horizon 2020 research and
topeanmonrunang INNOVAtion programme under grant agreement N 837715 C}%a it- =

BB' %Biobased Igdusttr_ies
onsortum
JU
*

g
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Materiales Termoestables = su fin de vida es mucho méas complejo

PLATA (Teruel Airport’s aircraft
parking and dismantling area)

i ! TR -

Hundreds of wind turbine blades buried in Tucson, Arizona, 309th AMARG (Aerospace Maintenance and

Wyoming in the US (February 2020) Regeneration Group) : The largest 'aircraft cemetery' in the

world, with capacity for 5000 aircraft. FEn ”’Mﬁ. "
BN v ; ’ : ACCIONA 100% composite civil constructions (Examples:
lighthouse in Valencia & walkway in Madrid)

1.6 kilometers of Bangladeshi coastline

(Chittagong, 2014), where ships from all over the L .
dismantled (Madrid, 2016) world embark and dismantle Torvilliers site (France)

Thousands of retired cars waiting to be VEOLIA dismantling area at

Sunk & abandoned vessels

O

aitiip
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e HELACS Project - Dismantling of composite parts (complex/hybrid and large) HELACS

Development of intrinsically recyclable thermosetting composites.
Separation, recycling and recovery of fiber/resin in thermosetting composites. \’I BES
Recycling technology: Solvolysis — Green

¥'BIZENTE

Apply ligninases To Resolve End - of - ife lssues.
of Thermoset Composite Plaslics

— Recycling technology: Enzymatic biocatalysis

Composite Components to

SRR e e R obtain intrinsinc reciclable
\

* Supramolecular

composite materials

* Diels-Alder !

o Vitrimers J“" I
- Modified fibers \

WO o et - Modified fabrics

(with/without sizing)
- Smart Bioresins

[o}

Green
e thermoset precursors and

resins (bio-epoxy, -
vinylester, -polyester)

Ecodesign
Prototypmg/SampIes
Technical Validation
Alternative 100% biobased
fibers (flax and TPU-lignin
based BioCarbonFiber)

Activation of fiber’s surface (plasma, AP-
PECVD)

Cs aitiip
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1. Direct evolution of enzymes:
customisation

4. BIZENTE TECHNOLOGY
ENZYMATIC BIODEGRADATION

pH adjustment (acid/base)
Water/buffer/solvent

Enzyme(s)

Resin - composite

Hot/cold water (T control, in) ‘.

Hot/cold water (T control, out)
h Reaction mixture

" (degradation products)

BIOREACTOR

FILTRATION

t Residuals;lids(resinsj
Y 43 Soluble Models Ko 2

A

* See enlarged picture
in ambition 1.4

&
]
@8’
Y

Polyester @ ®,
B

Vinylester
’ y &

Products & Byproducts

2. Composites chemistry

Pre—treatmentsl
g

Innovacion en Economia Circular

Y'BIZENTE

Modelos Solubles oo et
of Thermoset Composite Plasics
Hexflow RTM6 o
) UPo L s e §7 + PurPald
S s‘“o'&"ﬁ’;’:?‘ .
! /_> Lactaldehyde
)

N-dealkylation N,N-Bis(2-hydroxypropyl)-p-toluidine

Hexflow RTM6 By laccases
\ LISy N
| [P | “/}??"((
L ,.z E&J
{ ( t .»;;‘ £
[ v 5=0) i4 Bisphenol A

diddes

-

tn
.

Resin chemistry modifications
N v Y,

Los microorganismos y enzimas que son capaces de degradar plasticos estan todavia muy
poco explorados. Tendencias en estudiar qué es exactamente lo que nos encontramos en

el M.A.; mutaciones; resurreccion ancestral;

El proyecto Bizente estd hermanado con los proyectos

én (P

RECOV3R

Microorganismos, insectos enzi
miran bioremediacién del suelo

zycle

imas... aplicaciones agro, y

Reduction of colour = Degradation of Bisphenol A

Planta Piloto
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Muchas gracias por
vuestra atencion

Carolina Penalva Lidia Garcia

carolina.penalva@aitiip.com lidia.garcia@aitiip.com
+34 684 46 38 83 +34 607 01 88 03

Head of Head of Food, Head of Biopolymers and
Agricultural & Environment Circular Bioeconomy

9 Calle Romero 12, P.I. Empresarium, La Cartuja Baja. 50720 — Zaragoza (ES) . +34 976 46 45 44 . aitiip@aitiip.com . www.aitiip.com
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