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ITENE MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS

1. {PORQUE RECUBRIMIENTOS FUNCIONALES?
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1. {PORQUE RECUBRIMIENTOS FUNCIONALES?

/ _ COEXTRUSION \

EXTRUSION

IMPRESION
FUNCIONAL

”’J,,,;-amuz-f‘ DEPOSICION

Kmm . VAPOR/VACIO/ "
a.e@ - éﬁ

&\

.// (\>




COMUNICACION-ENVASE-

CONSUMIDOR



ITENE MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS

2. COMUNICACION- ENVASE-CONSUMIDOR

INFORMACION REAL

v Indicadores de frescura

v Indicadores Tiempo/temperatura
v' Circuitos impresos

v' Antenas NFC

Etiquetas / Directamente impreso en el material de envase




ITENE MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS

2. COMUNICACION- ENVASE-CONSUMIDOR

* Antenas impresas
«  Farmacéuticos
e Cosmeticos
«  Documentos
seguridad

’ buleut oy Lk

RODUCTO
:uxmnco

v ) ¢
x jvVaya!

iProducto Auténtico!
====" "= |hyprofeno Lo sentimos, no hemos podido
profeno "nmm 7 ! .
e Cinfa 600 confirmar la autenticidad del
P—— ~ LABORATORIOS producto.
CII‘_IEA, S.A. Olaz-
Chipi, 10. Por favor, inténtelo de nuevo o

) péngase en contacto con el
INFORMACION CONTACTO fabricante para mas informacion.

Autenticloud

.INNPACTO E GOBERNO  MINSTERIO
®

REN2 REREm
COMPETITIVIDAD

Subprograma Innpacto  Ministerio de Economia y Competitividad
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2. COMUNICACION- ENVASE-CONSUMIDOR
Tendencias en SMART PACKAGING

\

PARTLY CLOUDY, BREEZY AND MILD. HIGH OF 45. WEST-NORTHWEST WIND GUSTS TO 30
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2. COMUNICACION- ENVASE-CONSUMIDOR
Tendencias en SMART PACKAGING

Comfort & efficiency
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2. COMUNICACION- ENVASE-CONSUMIDOR
Tendencias en SMART PACKAGING

INSTITUTO
TECNOLOGICO
DEL EMBALAJE,
TRANSPORTE
Y LOGISTICA
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2. COMUNICACION- ENVASE-CONSUMIDOR
Tendencias en SMART PACKAGING
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2. COMUNICACION- ENVASE-CONSUMIDOR
Tendencias en SMART PACKAGING
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2. COMUNICACION- ENVASE-CONSUMIDOR
Tendencias en SMART PACKAGING

LATAS QUE SE ENFRIAN SOLAS

YAESTAN ALAVENTA
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2. COMUNICACION- ENVASE-
MAS QUE UN ENVASE... CONSUMIDOR

LA ULTIMA OPORTUNIDAD DE VENDERTE
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2. COMUNICACION- ENVASE-
MAS QUE UN ENVASE... CONSUMIDOR

LA ULTIMA TOMA DE CONTACTO CON EL CLIENTE



2. COMUNICACION- ENVASE-CONSUMIDOR T
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ﬂTendencias en SMART PACKAGING el

Mas que un envase
...una EXPERIENCIA
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2. COMUNICACION- ENVASE-CONSUMIDOR

Tendencias en SMART PACKAGING
A través de un dispositivo

6% Autenticidad




2. COMUNICACION- ENVASE-CONSUMIDOR
Tendencias en SMART PACKAGING

A través de un dispositivo

Large Soft Flour
Tortillas

W love Toriiles. That's why wo'vo

Thyme
= lr’ncnﬂ!hm

Roast peey ThYme, Garlte pug Red wip,
e
\yme,

1 packes of 6 o M Yol

1 pormon of saka

1 yollow peppec. descedod and shood
5000 bk, Shirkiss Chchen bt
an o tun g

¥ cnwon, st

Spicy Chicken & Courgette Fajitas

1 et ot tyes o ‘NOWY IS the time for
meaty chicken strips over & me .
Hmsuisicosh e hrands to experiment

2 Toss in the onlon with the juh

e o vencan conene o With connected
minutes, then speinile the Roas - .

untl everything is coated in the
r mixture -';::‘dmh« " structur

Gartner predicts the number of connected
products in existence will increase from five
billion ta 21 billion by 2020, which means
take up of the Internet of Things (IoT) will be
rapid, according to Mindshare media
agency.
HTTPS://WWW.BAKERYANDSNACKS.COM/ARTICLI
CONMECTED-PRODUCTS-TO-INCREASE-FROM-5BN
2020 »
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2. COMUNICACION- ENVASE-CONSUMIDOR

Tendencias en SMART PACKAGING
A través de un dispositivo

Pharma.l0

7 Day Adherence History

100%
20%
80%
70% = =
80% '
" 1
50%
-
40%
30%
20% - ‘\ = ’b ,’ %
10%
" -~
0% - '
Mon Tue Wed Thu Fri  Sat  Sun - |
']

30 Day Adherence History
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2. COMUNICACION- ENVASE-CONSUMIDOR

Tendencias en SMART PACKAGING
A través de un dispositivo

(FLUNASE




SUSCEPTORES DE
MICROONDAS




ITENE MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS

3. SUSCEPTORES DE MICROONDAS

TINTA SUSCEPTORA

v" Alternativa al PET metalizado

v Convierte las microondas en calor
v' Regula el cocinado del envase
microondable

PET METALIZADO Solucidn de tinta susceptora
impresa

Greaseproof paper \ |
Aluminum ™~
PET film
Kraft paper

Greaseproof paper
Susceptor ink

Kraft paper

o

o



ITENE MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS

3. SUSCEPTORES DE MICROONDAS

FORMULACIO VALIDACION A
N TINTA NIVEL LABO

PRUEBA

ESCALADO PILOTO

% cocinado popcorn

100%

90% P
(*) WO/2018/206745.  80% a‘:lz

PCT patent application. ., MICROSUSCEP

60%

50%
“SUSCEPTOR INK

COMPOSITIONS FOR Printed Metallized PET
MICROWAVEABLE PACKAGES” susceptor (*)

Q\ 1'.':"3.[ fNCI,ﬂ.N,{I{ ISTITLITO WAL ENCIANO DE

COMPENTIVIOAD EMPREMARIAL

LUng maners die hacer Surops

| LN WVACE ‘ B s

Generalitat IVACE Fondos Feder

Otras aplicaciones: Productos V gama, productos de
panaderia...



MEJORA BARRERA
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4. MEJORA BARRERA (0,,H,0)

g
Walar vapor, oxygen ' HYBRID COATING WITH LAMINAR LAYERS

v Exfoliation
v Tortuous path slows gases flow
v" Permeability decrease (OTR, WVTR)

o N S 0=
.,-__. =0 S

N
N

Barriers — Comparison of Permeation Rates
100 e

: PAPAD [ra]
=

EVOH

—
o

PVDC

N
PA-O

|

°©
-

Water permeation rate [g/(sqm*d]
at 25°C and 100% rH

0.01 200 ~

: ¢
0.01 0.1 1 10 100 r000 10000 1000 n_ Inm

Oxygen permeation rate [cm®/(sqm*d*bar]
at 25°C and 50% rH 200 ~ 1000 nm




29

ITENE MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS

4. MEJORA BARRERA (0,,H,0)

Tecnicas de Permeabilidad Peso seco Condiciones de
impresion secado

Coste Anclaje Legislacion
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4. MEJORA BARRERA (0,,H,0)

OINERALTAT .-N:E ‘ -F”;‘.L‘?E‘Eiiﬂ"“

Desamoll Hagioral

@wmuw ......

_{DESINK '
\ .

= Recubrimiento barrera (0,,H,0)
= PET, OPP
= Aditivos laminares (arcillas y grafeno)

30



ITENE MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS

4. MEJORA BARRERA (0,,H,0)

K4 © N .. 0
TEKNIKER w . _ biosmart-projecieti -
’cl) /05/2017 - Univessity of
jourzz1 ¥ itcading Bio-based
' “monmsil;ieamh and Innovation At:tioni et ggldlelr:lte "l SmOrT pOCkOglng
JECT T T ; for enhanced
o Nk preservation of

food quality

d Flipor < )
ki

BIOSMART

IOMATERIALS FOR SMAR

Project Coordinator:

Dr. Amaya lgartua
IK4-TEKNIKER

C/ Inaki Goenaga, 5

20600 Eibar, Gipuzkoa, Spain
Tel: +34 680 656 085

E-mail: amaya.igartua@tekniker.es P’-‘P.group

1 TECSENSE
a

W/ WIPAK
GEA™==

bbsmor’r—projec’r.eu

=  Recubrimiento barrera compostable (O,,H,0)
=  Sustrato: PLAy PLA/nanoarcillas
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ITENE MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS

5. LIBERACION DE AROMA

RECUBRIMIENTOS PERFUMADOS

v Liberaciéon controlada de aroma

v" Productos V gama - Cosmeticos

v' Experiencia sensorial-Consumer engagement
v Diferenciacién - valor anadido

310 - EUropean Ready-to-eat meals consumption

33
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Source: Canadean Ltd. Part of Progressive Digital Media Group Plc. (2015)
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ITENE MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS

5. LIBERACION DE AROMA

= Liberacion de aroma controlada en materiales de envase (papel, | LN WVACE

= V gama (productos lista para calentar), snacks y productos cosméticos

S VAENCANA e Unemaaee et

plastiCO) COMPETITIMIOND EMFRESARIAL

Generalitat WVACE Fondos Feder

o AT g

Encapsulacion m Activacion Validacion
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REPELENTE DE INSECTOS
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ITENE MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS

6. REPELENTE DE INSECTOS

Source: Riudavets et al 2007

Polipropileno Polietileno Poliéster Estructura

multicapa

Coating Functional contra plagas
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6. REPELENTE DE INSECTOS

FORMULACION PRUEBA

RECUBgIMIENT VALIDACION ESCALADO PILOTO

Insect repellency

1 =

SENR G
Control film Repellent coated Y COMPETITIVIDAD

film

=

Insect counts
o N A O 0 O

PASTA-ACTIVEPACK Ne de expediente RTC-2015-4098-2

37
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ITENE MARKET-ORIENTED TECHNOLOGICAL SOLUTIONS

8. CONCLUSIONES

RECUBRIMIENTOS
FUNCIONALES

SOLUCIONES DE
ENVASES '
AVANZADOS

COMUNICACION

ENVASE-
CONSUMIDOR

SUSCEPTORES DE
MICROONDAS

REPELENTES DE
INSECTOS

LIBERACION DE
AROMAS

AUMENTO DE LAS
PROPIEDADES
BARRERA

v

v

v

v

REDUCCION DE COSTES

SOSTENIBILIDAD

SHELF LIFE

BRAND POSITIONING

ASPECTOS
REGULATORIOS
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Nuria Herranz Solana www.itene.com
Responsable del GT Superficies Funcionales e Inteligentes

nherranz@itene.com
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Business Development Manager
KAO CHIMIGRAF- FRESHCODE

www.freshcodelabel.com | @KaoChimigraf



@ Freshcode

REAL
FRESHNESS
INDICATOR

EARSY TO SEE WHAT'S GOOD

A solution that makes it easy
to see product freshness
from processing to final
consumption.

Kao Chimigraf

Confidential
Until December 31, 9999
Kao Chimigraf
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Kao Group

Company Name
Founded

Net sales
Capital
Employees

Segments

Kao Corporation

June 1887

1,489.4 billion yen (consolidated)
85.4 billion yen

7,332 (consolidated number of
employees: 33,560)

Chemical

Beauty Care

Fabric and Home Care

Human Health Care

Head Office, Tokyo




Consolidated net sales by segment

Chemical Business
¥310.3 billion 18.4% ¥1,216.0 billion 81.6%

Chemical Business

Consolidated Operating Income ¥204.8 billion
Fiscal year ended December 31, 2017

Since the fiscal year ending December 2016, Kao has

subscribed to International Financial Reporting Standards (IFRS).

The composition of net sales shown on the graph is calculated

based on net sales to external customers. Net sales for the

Chemical Business includes internal sales between segments.
Confidential

Until December 31, 9999
Kao Chimigraf



About Kao Chimigraf... 6 Production sites

Since 1970 in the More than
Graphic Arts 20.000 tons of

Industry ink per year

Head office in
Barcelona
(Spain)

> 40 M€ annual
turnover

(51% international
in 70 countries)

> 160 employees

Confidential
Until December 31, 9999
Kao Chimigraf



Fast dry and high performance quu*ia inks bases on
modified acrylic resins. Specially designed for
corrugated cardboard printing on modern high speed
printing-die cutter machines.

Cutting edge technology of solvent and water based inks
for external and lamination flexible printing, focused to

Narrow Web, Labels & 4 @

Adhesive Tapes ¥ .f_'o;)

High performance and glossy inks to print on
several substrates, including special inks for self-
adhesive tapes made of PVC, treated and untreated
BOPP.

Confidential
Until December 31, 9999
Kao Chimigraf

7

CMYK and High Speed.
/&
(AN
. — ﬂ\

Paper & Tissue

Wide range of inks and varnishes tv,di.ffe"ré'ﬁ_t kind
of paper & tissues, napkins, bakery bags, wrapping
paper and industrial bags.



Solutions for Digital Printing

® Inkjet Inks

Inks specially designed for each
market:
e Packaging & Labelling
* Graphics (Wide Format)
* Coding & Marking
e Furniture & Flooring

Wide range of products

Inkjet UV * Inkjet Qil
Inkjet LED * Inkjet Water
Inkjet Full Solvent, Mild * Coating & Varnishes

Solvent and Eco Solvent

Confidential
Until December 31, 9999
Kao Chimigraf



Innovative products

u Smart Packaging Inks u Thermochromic Inks

Unique visual indicator to display guaranteed
real freshness of food products.

- @ Freshcode

Special inks that change its colors
depending on temperature

adjustments.

u Low Migration UV Ink - Chimijet CRB FDP

* Swiss Ordinance SR 817.023.21 compliance

e EuPiA Exclusion List for printing inks, February 2013 edition
Highlight « Directive 2004/12/CE

* Nestlé Guidance Note on packaging inks 2016
* Global Migration Limit of 60mg/Kg.

Confidential
Until December 31, 9999
Kao Chimigraf


http://www.google.es/url?sa=i&rct=j&q=impresiones termocr%C3%B3micas en papel y carton&source=images&cd=&cad=rja&docid=g6wlg6FnYSlnYM&tbnid=hp0nsHzM80YvpM:&ved=0CAUQjRw&url=http://www.innmentor.com/2013/02/05/las-obras-maestras-del-packaging-42-envases-creativos-e-innovadores/&ei=SCOaUcapNMa8OeyNgdgE&psig=AFQjCNF562hAAVtXHFvJ1xuM2SByTrsUXA&ust=1369142371845857

Global food waste awareness

Billion
tons/year
wasted globally

35% of food waste were products
purchased but not consumed in the
prescribed life time.

Expiry dates: they are inaccurate, rough approximation of the food
quality and difficult to understand > FOOD WASTE.

Food in good conditions thrown away because of expiry date.

Food in bad conditions ingested before

expiry date. —— 4 Million llinesses/year
)

in Europe

Confidential
Until December 31, 9999
Kao Chimigraf



Intelligent Packaging

Packaging that informs consumers, distributors, processors and any person about

the food quality, freshness of products, safety or its distribution conditions.

Jood fresh  Jood fresh|  Jood fresh

Centre changes colour Centre changes colour Centre changes colour
when pack s opened when pack is opened when pack is opened

Benefits

Easy and intuitive, color-based Improve food safety
Extend consumption period Monitor the quality

Examples: time and temperature indicators, leak indicators, biosensors,

and freshness indicators

Confidential
Until December 31, 9999
Kao Chimigraf



Chicken freshness indicator

Kao Chimigraf and ITENE have developed a new ink that enables to monitor and

show the freshness and deterioration of packaged chicken through an intelligent

indicator.

mart
reshness

@ Freshcode

Do not consume if the
Indicator is darker than
the reference colour

@ Freshcode

Smart
freshness

@ Freshcode

Do not consume If the
indicator is darker than
the reference colour

Confidential
Until December 31, 9999
Kao Chimigraf




How it works

Freshly packaged End of product life
Film Film
Indicator> EEE——— Indicator> EEE—

(e PONRCE (i

X - Tray &

* Chicken release volatile compounds during their spoilage.

* Freshness ink is based on suitable reactive compounds to interact with these
metabolites.

* Metallic salts — Sulphide compounds determine a progressive color change
(transparent to grey).

* Storage conditions and degree of freshness set color change reaction rate.

* EFSA favorable opinion. ool

~. . efsam

European Food Safety Authority

Food safety. All ingredients are authorized RE : 450/2009

Confidential
Until December 31, 9999
Kao Chimigraf



How it works — Freshcode Video

@ Freshcode

Smart
freshness

Confidential

Kao Chimigraf
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Value Chain

N 7NN

b’) 1 ;_ ‘—-'z_
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Kao Chimigraf Retailers Producers Consumers
New market with * Increase in sales. Guarantees e Extends

rapid growth. * Allfood sold is product quality and consumption
Market niche with fresh. freshness. period.

few competitors.

Profitable business.

Solution provider.

* Food safety

controls.

* Better monitoring

of suppliers.

Increase demand.
EFSA favourable
opinion.

Promote food
waste reduction.
Improves food
safety.

Monitors quality.

* Very low price compared to huge benefits.
* Between 20 and 50 times CHEAPER than other indicators.

PRICE < 0,01€ /INDICATOR



A bit of history — Project phases @ Freshcode

Co-funded by the Horizon 2020
Framework Programme of the European Union

SME Instrument Fase Il 2016

European Commision, participating ITENE and CHIMIGRAF.

TRADEMARK REGISTERED, FDA APROVAL ON GOING,
FIRST INDUSTRIAL TESTS. 'FRESHCODE

@ Q L 2018

SME SUPPORT

Ei HRR EEESe., SME Instrument Fase | 2015 - 2016
European Commision, participating ITENE and CH{M!~=PAE
C EFSA FAVOURABLE OPINION. . efsa ®|

European Food Safety Authority

Freshbel 2014 - 2016

RETOS COLABORACION Ministerio de Economia y Competitividad,
participating ITENE, DORGRAF and CHIMIGRAF

@ BUSINESS PLAN

Sensopack 2010 - 2013

INNPACTO Ministerio de Ciencia e Innovacién, participating ITENE, MAYAVA INM and CHIMIGRAF.
PATENT = W0/2015/104399

Food freshness indicator ink and method for the manufacture of a food freshness indicator ink.

“pi * GOBIERNOG  MINISTERIO
o182 DEESPANA  DE CIENCIA
a a E INNOVACION

Confidential
Until December 31, 9999
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Main achievements at SME Phase Il

Industrial pilot trials with poultry producer + retailers

* Producer 1+ Retailer 1 & Producer 2 + Retailer 2.

e Still pending new trial tests with Producer 2 + Retailer 2 in 2018.

Confidential
Until December 31, 9999
Kao Chimigraf



Main achievements at SME Phase Il
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Economia

« Enrere

Chimigraf concentrara les plantes disperses en u

sol centre fabril

eficiénci» oroductiva
RUBI - FRANCESC MUROZ

- reorganitzar els

de mb la concentracid, només

ot > rtodoel Chirig que  tzem regulador i la voluntat

nfar const! - - ones trime - & s'hi pugui afegir. “Amb

la “mgso fue tratar @ perso gerente y realizal 'e:vxnmd°ﬁwﬁmﬂa a2 \rem capacitat productiva i

instatact a Arman M’aa otras €™ L A dev;oc\us ma i i ol Es‘geeufosy B cessos”, explica Armand
calizado’s su od:“? pa;‘ \a‘?;":’: m‘ﬁo e“ﬁ ‘gsm-,hs a ;“‘m;adaméﬂ de(gi“‘ : Chimigraf.

mpresa- 4 : ot 1
ﬁ':a: s "ser MUY 51000, CHIME® o participa? w‘”.‘;‘::‘ mas de60P% ilia La Valle va tancar el 2015

Enviar un comentari

El pla, pressupostat en 800.000 euros, fara que I'empresa de Rubi guanyi capacitat i

logat una nau de mil metres quadrats
Jue ja té al poligon industrial de Can
i (Vallés Occidental) per tal de
seves plantes fabrils que estan r
res parts del municipi. L'operacio,
2 una inversié de 800.000 euros,
diferents
‘tius. Chimigraf fabrica tintes per
3 grafiques de tres grans families
| tenen com a base l'aigua, les
»ase un dissolvent (en aquests
emes d'impressio flexografics o
s tintes per a impressio digital,
ot un mén. Com a resultat del
"empresa els darrers anys,
1ps de productes s'estan fent
separades per diversos

Una facturacid de 38,9 milions d'euros
(+1,8%), dels quals el 51% son vendes a l'exterior:
és el primer any que el negoci a 'estranger passa
al davant. Chimigraf ven a més d'una seixantena

A A AF B

U s 7

C revolu;

onai Foer DTNy g,
008 D e,

i
o e s

Armand Marcé és el director general de Chi
FRANCESC MUROZ.

de paisos, entre els quals destaca I'Estat francés, é qa’,
principal mercat a fora i on la companyia té una = TR . # -
CASOS D'EMPRESA OIS Impresién ingyey- 5 r ,fbx
Chimigrat Viemes, 22 abril 2018 c ase fletis PN 0ty o
il tantment ha d rt de I'estratégia” POde de chimigfaf -
nnovar constantment ha de ser part de I'estratégia INGENIERIA AC de | Ondreg Estuvo ep |, a feria
— La Union Europea apuesta por el impulso ===x:..,
Freshioge -
- . - < d Chiny,
de la tecnologia de envasado inteligente ==ew:<3me sy ., .
OEMAZD 20 o) et ;?ﬂdim Feria PROom, . -
Jose Luis Casbas, controller de Chimigraf, parla en aquest video dels passos que ha seguit " ) F res h In k “enciones EXCEL ge
Chimigraf per arribar a ser campions de FSME Instrument. L'impacte d'aquest procés ha estat tan babeiniid Wik
positiu que recentment l'empresa ha aconseguit oblenir financament per a un projecte de tintes.
intel-ligents a les fases 1 2 de lnstrument PIME dei programa Horitz 2020. Com explica en & Imprimir | Comparir (] [ o B I
aquest video, per aconseguir aquest i molts altres insiruments, esdevé fonamental que la Twtter | G4 1
innovaci6 formi part de l'estratégia
2017-5-21 La Unién E el imp (ogi inteli — Notit
Els Esmorzars d'Innovacié d'ACCIO fofereiren sessions per re fabricante de tintas liquidas e impresion digital
dinnovaci6 de la teva empresa. Apunta-thit obtenido la aprobacién de un proyecto
mFasE_unesemnﬂcaduﬁmdd N"ﬁ"'-isﬂeja.g
1 ) Chimigey onadas
S " [ T,
reshink, una revolucionaria solucion de o 2 Fower crg 016 oon 13
digente para alimentes frescos que recume al ,,w':gg:gmmu,.,m
iqueta impresa con una tinta indicadora cuya - OWER CAB e
& a sido patentada, y |a cual vira de color en MG, presenie
Auce 5 L ) N3 tera g
v frescura del alimento. Permite asi una mejor f"‘smng% 18
i ibuye a AN e tiniag - 2 Vanguaregs g

Darmoe

H frescos
eguidad alimentaria.

ia, ideada y desamollada por CHIMIGRAF
sto Tecnologico del Embalaie, Transporte y
ME), cuenta con ventsjas frente al envase
tales como una mayor seguridad para comprobar |a frescura del producto, ya que ka coloracion de la
mbiando segin el producto va perdiendo sus propiedades. Se trata de un indicador muy visual y de

rama -
5 de gl Conmisign £y T80 por [TE,
MeNtos fresng sy SUOpe, .';:;a,a de’:f 2 ;;ﬂum,_-
uga

producto plere su escura. {Fo, ITENE)

‘Segin responsables e a empresa Chimigra, “gracias a este proceso de desamolio y soporte a nuestra solucion de
innovacion Freshink en el campo de los indicadores de frescura y a nuestro sdlido know-how. Chimigraf sigue
innovando en el sector el packaging inteligente a parti de la introducsién de una tecnologia disruptiva que
supondr un antes y un después en la consenvacion de los alimentos que consumimos”.

£ centro teenoldgico ITENE ha contribuido  que un 85% de las empresas asesoradas desde el inicio de la
convocatoria en junio de 2014 obtenga subvencion para ef fanzamiento de productos innovadores en el marco del
Instrumento PYME def Horizonte 2020

Este programa de ayudas de la Unidn Europea supone una oportunidad para que las empresas financien sus ideas
de negoco. (Fuente: ITENE)

sitn e interp ion tanto para del sector como para el consumidor final.

NZady

una T 'Mﬁe"ﬁday
. 35 euefycy

i que la empresa Chimigraf superd con édto el pasado afio la primera fase del Instrumento Pyme. Esta *Mam%md“a?;&“el

1 andlisis de Ia viabilidad del proy tanto a nivel dgico como oui - =8

mo novedad en el secior en el que opera.

Instrumente Pyme, que la Comisidn Europea ha aprobade recientemente a Chimigraf, consiste en al
proyecto de i i0 ademas del de los prototipos, ensayos y demostraciones
cacitn del modelo de negodio v de crecimients del escalado industrial

1 fase 3 del proyecto, estimada para 28, se centraria en la jalizacion del

nediante planes de accion, propordonando al proyecto el cerificado de calidad de la CE.




Exhibitions

@ Freshcode
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Other food uses

Fruits & Vegetables
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Kao Chimigraf

@ Freshcode

KAO Chimigraf, S.L.U. Pol. Ind. Can Jardi, C/ Carcassi, 6-8, 08191 — Rubi BARCELONA

SERGIO SEGUI (BDM — FRESHCODE)
Tel. +34 93.586.20.40

Fax +34 93.588.56.77
info@freshcodelabel.com

www.freshcodelabel.com

Confidential

ntil Dece
Kao Chimigraf
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Bruno Romero
Application engineer HP 3D Printing lberia
HP INC.

www38.hp.com/es/es/printers/3d-printers.htmi
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HP Jet Fusion 3D Printing Process

Voxel Temperature Material
Control Management

Printing Systems Energy delivery

26 © Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.



HP Proprietary Multi-Agents

LoXE D

wx £ ¥

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.
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HP Jet Fusion 3D Printer

3D Printing Process




HP Jet Fusion 3D Printing Solution

Software and Plugin Command Center
Job preparation and submis Printer management

v

HP Jet Fusion 3D Printer HP Jet Fusion 3D Build Unit  HP Jet Fusion 3D Processing Station

/
© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice. @



HP Jet Fusion 3D Printing Process

Printing Systems

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.



Printing Systems
Printhead and Agents

© Printhead © Agents

©

—

1
o
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e
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Energy delivery

Printing Systems Energy delivery

444

32 © Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.




Energy Delivery

Top lamps ©

© Copyright 2018 HP Development Company, L.P. The information contained herein

Fusing
lamps




Heat Power Control

habd 4 214
saw

900 points of real time control Closed - Loop Systems, layer by layer

34 © Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.



Voxel Temperature Control

COOLING &
FEATURE
EQUALIZATIO
N

Thermal

Bleed

Control

HEATING
Top Layer
Temperature
Control

Predictive system

Low IR camera resolution

Real-time control system

25 © Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.
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/

N
Overlay Part image

and hardware Into
Zones at IR sensor

resolution
(includes zones for supplies,
print zones and remainder)

Average white &
black zone

tem peratu res

Combine Image Zones with IR
image to create average white
& Black zone temperatures

28 channels (12 black, 12 white, average bucket white, average bucket black, supply front and back)2X2




Fused Area Control

200
190

180
170
160
150
140
130
120

100

Energy \\\\'5,// : g —O Part temperature > melt

Differential energy

Selectivit absorbed is

achieved by
differential IR
Pattern absorptivity.
Visible spectrum J —O White powder temperature < melt
The more energy we put into black, the more energy
goes into the white.
Heat
signature

IR spectrum

36 © Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.



Superior Material density

Comparison of apparent densities between HP 3D HR PA 12 and powder-based technologies

IM PA 12:

0.90 g/cm3 0.95 g/cm3 1.00 gicm3 -~ -

HP 3D High Reusability PA
12:
1.01 g/cm3*

SLS PA 12:
0.90-0.95 g/cm3*

SLS PA 12 - Porosity: 5.3%

HP 3D HR PA 12 - Porosity:

NOTE: Measured by ASTM D792

HIGH REUSABILITY: HP Jet Fusion 3D print solution with HP 3D High Reusability PA 12 has the highest post-production surplus powder reusability with 80% reusability vs any other powder based 3D printing technology using PA 12
material. Consistent performance with only 20% powder refresh rate.

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.
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Printing Systems
Printhead and Agents

© Printhead © Agents

S

b 9

M

AINAN]

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.




Printing 3D Color

How the HP bright fusing agent works

wAadent . A A

ABSORPTIVI
TY

N Original HP Jet Fusion Fusing /\,.,\

Ultra-violet (UV) Visible Infra-red (IR)  \\/AVELENGTH OF LIGHT

(~ color)

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.
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Printing 3D Color

Maintaining Mechanical Properties

CORE
©

Fusing Agent
Primery Fused Region

MANTLE

©
Prepare for color layer

41 © Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.

CRUST

Primary Color Region
Fused



Printing 3D Color

Jet Fusion 500 Series

Produce functional parts in full color, black or white

- with voxel control -

in a fraction of the time[]

B 'J == L)

i _”“‘_7
Color presentation Healthcare Color jigs
models anatomic models and fixtures

!

Labels Consumer goods Personali;ed
Artwork / collectibles / jewelry prosthetics

Data courtesy of Phoenix Children's Hospital: Heart of Jemma and Dr. Louis Ferreira, PhD, Surgical

Mﬁ@gﬁygﬁiﬁ:@rk@gnd third-party testing for HP Jet Fusion 580 and 540 3D Printers, printing time is a fraction of the time of the printing times of comparable plastic fused deposition modeling (FDM), stereolithography (SLA), and material jetting solutions from

$20,000 USD to $120,000 USD on market as of June, 2017. Testing variables for the HP Jet Fusion 580 3D Printer: Part quantity: 1 full build chamber of parts from HP Jet Fusion 3D at 10% of packing density versus same number of parts on above-mentioned
competitive devices; Part size: 30 cm3; Layer thickness: .08 mm/0.003 inches. Competitor testing variables are comparable. I

© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice.
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Future advantage - Volumetric pixel (Voxel)

Control properties of an Voxel control to drive radical changes Functional color parts:

HP 3D printed part at a voxel level in 3D printed use cases Printed wear indicators

Color ©

Texture

Electrical properties

©
©
© Mechanical properties
©
© Optical properties

©

And more

\ ©  Printed strain gauge for load ©  Worn rack
Microns .

Microns

Microns

/
© Copyright 2018 HP Development Company, L.P. The information contained herein is subject to change without notice. @
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Trends

Healthcare Machinery Automotive Parts Providers
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Marc Crescentl

Enginyer R&D en Disseny
per a la Fabricacid Additiva
EURECAT

@eurecat_events | @eurecat_news



Fabricacio Additiva

Nous reptes en disseny i materials

eurecat

Centre Tecnologic de Catalunya

£O

futureindustry
congress

Marc Crescenti
Enginyer RD en DfAM
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Geometria

Prestacions

Resisténcia
Rigidesa
Transferencia de calor
Pes
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Geometria




eurecalt |

9 ’
_ W) RALY
vy N Y Y} ‘
,.;\' \ { ." /£ _.\'\ | 4 ’ ,)b"q’)"““

X
'
U

\
.~;' ’A\ \
S :
) \‘1" ." '
\ A

)
1O N
VY ‘,“,(‘

{ i
0 ’0’)20},0;‘
o




eurecal |




gﬁg@ga[ | Fabricacié additiva: nous reptes en disseny i materials

Repte

Generar geometries
altament complexes




eurecal |

Disseny generatiu

En el disseny generatiu la geometria es genera de manera automatica mitjangant algoritmes en funcié d’unes
entrades especificades per 'usuari.

|m en ""I 60 ¢
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Disseny generatiu
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Disseny generatiu = Optimitzacio topologica

Espai de
disseny

Geometria
optimitzada

Optimitzacio

topologica

Carregues i
condicions de

contorn S
Objectiu i

restriccions
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Disseny generatiu = Optimitzacio topologica

Enginyeria de detall + loops de
disseny i simulacid




nous reptes en disseny i materials

itiva:

dd

O0a

Fabricac

Disseny genera

eurecat

Centre Tecnologic de Catakanya

escala

topologica - Multi

imitzacio

iu 2 Opt

t
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Centre Tecnologic de Catakanya

Disseny generatiu = Optimitzacié topologica = Multi-escala

3.0 Type: Maximum Com bined Stress - Top/Bottom
Unit: MPa
2.5 Time: 0.3
2.0 60.242 Max
& 49.014
S 1.5 37.786
; 26558
15.33
210
& 41022
-7.1258
0.5 -18.354
-29.582
0.0 -40.81 Min
0.00 0.02 0.04 0.06 0.08 0.10

Strain

——Experimental test ——FE Simulation
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Procés de disseny tradicional

Simulacio per

Especificacions Disseny CAD Disseny final

elements finits

Iteracions de disseny
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Amb disseny generatiu + AM

Disseny conceptual Disseny de detall

Simulacions
per EF

Espai de Optimitzacié Disseny de

Especificacions Disseny final

disseny topologica detall

T

Iteracions de disseny

L‘T\
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Materials
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h -
) Wing
Empenn
P Hybrid fuselage
- A3s0AIHBY S =
Ayt DA

:__.—-;,.4-——"/ Frames, ribs, floor beams, gear bays

Landing gears, pylons, attachments

Belly fairing

A350-900 XWB
Material Breakdown (%)

OuSng Lanaeg Sex

[ Composite ]
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Centre Tecrologic de Catakunya

1800

1600
1400
1200
1000
800
600
400
200

Strength [MPa]

72

EOS CarbonMide EOQOS Aluminium EQOS StainlessSteel EOS Titanium Carbon
PA12 AlSil0Mg PH1 Ti64ELI Composite
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Centre Tecnologic de Catakanya

— 1200

:

<, 1000

<

&

s 800

£

% 600

o

(7

o 400

=

o

a

& 200
O -

EOS CarbonMide EOS Aluminium EOS StainlessSteel EOS Titanium Carbon
PA12 AlSil0OMg PH1 Ti64ELI Composite
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eurecal

1,2 O 3 CAPAS DE FIBRA DE
VIDRIO O CARBONO
IMPREGNADAS DE RESINA
EPOXY

MARCO: TUBULAR DE
FIBRA DE VIDRIO O
CARBONO CON RESINA
EPOXY

NUCLEO: GOMA E.V.A.
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+ Prestacions
+ Acceleracio
+ Autonomia
- Consum d’energia
- Costos
- Emissions de CO2

+ Lleugeresa
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Repte

Materials de
molt altes
prestacions
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CCF™ - Continuous Carbon Fiber
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Continuous Fibre Injection Process (CFIP)

3. Inject continuous
fibres and thermoset
resin inside the
tubular cavities

1. Design a part 2. Manufacture this part
containing tubular using an Additive
cavities inside Manufacturing technology

4. Cure the thermoset resin,
which acts as a mechanical
interface between the fibres
and the 3D printed part
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Avantatge 1: Fibres en totes les direccions
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Avantatge 2: Gran varietat de materials
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Avantatge 3: Prestacions mecaniques molt elevades

\ |

43.094 Max 33.539 23.984 14.428 4.8733
38.316 28.761 19.206 9.6509 0.095757 Min

C: CFIP Detall 2n loop
Equivalent Stress
Type: Equivalent (von-Mises) Stress
Unit: MPa
Time: 0.6
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Avantatge 4: Estructures grans (integral joining)
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Case study: anella HP
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Centre Tecnologic de Catakanya

Case study: anella HP

B: Eliptic
Maximum Principal Stress
Type: Maximum Principal Stress
Unit: MPa
Time: 1

3947.5 Max
2000
1704.7
1409.3
1114
818.65
523.32
227.98
-67.355
-362.69 Min
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Case study: anella HP

100
o V4

60

0 /

20

Load [kN]

O - T 1
0 5 10 15
Displacement [mm]

- Polyamide =———CFIP (Polyamide + Carbon Fibres)
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Case study: sporting goods
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Case study: sporting goods
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Project Manager
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Hybrid printed electronics
on 3D objects

Mohammad Mashayekhi (Moha.mash@eurecat.org)
Eurecat Technology Centre, Mataro, Spain ")
Functional Printing & Embedded Devices Unit Futuremdustry

congress

www.eurecat.org



Outline

Introduction
3D Printing Electronics approaches/applications
Printing on 3D Objects

Integrated robotic platform
Printing unit

Robotic unit

Control unit

Demonstrators

Thermoforming Solutions

Process flow
Demonstrators

www.eurecat.org
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What is Eurecat?

MISSION: To promote competitiveness of companies and society through
applied research, innovation and knowledge transfer.

VISION: To become the reference point in industrial research and knowledge
transference in our innovation system

R&D System Productive
System
Public Research
Organizations Companies
+ Applied research
Universities and

technological
Knowledge development Value generation

We support the companies throughout the innovation process from concept till product development and its industrialization
LSSt

‘. futureindustry o A onare ovembe 018 Barcelona ofs

congress
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eurecat

Functional Printing & Embedded Devices Unit

(V

Printed Electronics

2

Photonics

Printed components (R, C, L),
RFID Antennas, Printed
sensors. Hybrid electronics
(interconnection, Pick &
place), Stretchable
electronics.

Photonic devices. EL,
OPV and HyLEDs.
From research till

product integration,

throughout innovation
and development.

futureindust e o embe 2 _ R
L0 fagii dustry Cong ovember 2018 - Ba

(3)

Smart Engineering

(@)

Lab Tech

Wide range of specific
equipment for
analysis of samples.
Facilities for scale-up
and pre-series
printing services.

Development of
functional electronics
custom made for
smart products.
Hybrid electronics. 3D
functional printing

TECNIO
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Integrated robotic platform
Printing unit

Robotic unit

Control unit

Demonstrators

Thermoforming Solutions

Process flow
Demonstrators
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“3D Printing” or “"Printing on 3D"?

Fabrication of 3D object_ using additive Printing of 2D patterns on 3D objects
manufacturing using additive manufacturing

" L%'#é?é’;gus")’ s a ongre ovembe 018 Barcelona DA IEBCNpI‘O
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Persistence of Memory

1931 by Salvador Dali

“Hard or soft,
what difference does it make!
As long as they tell time accurately”:

Dali (1931)

“On 2D or 3D objects,
what difference does it make!
As long as they are functional”:

Eurecat (27t November 2018)

MANY!!

TECNIO

“) MG Future Industry Congress — 27t November 2018 - Barcelona, Spain

congress
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Approaches

1. Print directly on 3D objects

N

: Neotech AMT
| 1em
S

") ﬁg’,‘,’ég’;g"sm Future Industry Congress - 27t November 2018 - Barcelona, Spain

TECNIO
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Applications

Structural Health Monitoring of Airplane ~
Temperature monitoring of power dissipaters E
Strain/temperature characterization of batteries

Upper Farward Link
Retraction Actuator

™
&/

AIRBUS

[ ¥ B N
A W (B
./ |/ _J/ W 4

COMPANIA ESPANOLA DE SISTEMAS AERONAUTICOS S.A.

CTINGENIEROS

(o)

futureindust o a = = Q =
congress . C ong 0 D 018 Ba olals DA

eurecat

Compression/stability Bending and
Longitudinal stress Torsion
Static/residual strength
Crack growth

Impact

Bending

Lower skin:
/ Tension/crack growth
\
& =
S

Hoop stress and longi- <
tudinal stress. Shear stress due to trans-

verse shear and torsion

Impact
Compression due to bending,
High K SWIIV, "‘“F strength,

corrosion resistance
loads

stress Impact

Non-destructive testing (NDT) is needed in order to ensure the integrity
of the airframe.

Strain in z direction

Dislocation function

REREEY

Mechanical forces (uplift)

AXTER

AEROSPACE

(3}bures

———

TECNIO
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Approaches

2. Print on 2D flat objects, and thermoform it

TECNIO

eeeeeeeeeeeeeeeeee
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Applications

In-Mold Electronics: Fabrication of 3D plastic objects decorated with functional surface electronics

UV Curable
Under-print dielectric dielectric
- environmental protection ME772 for x-overs
- or, high dielectric constant ME774 ME771
(for lower SNR)

Solvent based
Dielectric
for x-overs

Pads & Interconnect
ME602/ME603 Ag

Conducting Adhesive ) -
ME901 Brilliant inside.

" E%t#étraeir;gustry e s ongre ovembe 018 Barcelona o TECNIO




Outline

Printing on 3D Objects

Integrated robotic platform
Printing unit

Robotic unit

Control unit

Demonstrators

www.eurecat.org
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Printing on 3D objects — Integrated Robotic Platform

Development of a integrated robotic platform for printing functional inks (electronic sensors and/or conductive
interconnections) on rigid 3D objects of different materials such as metal, composites, ceramics, etc.

LIQUID INLET
FITTING INPUT CONNECTOR
FROM BROADBAND
ULTRASONIC
HOUSING — GENERATOR

COMPRESSED
AIR INLET

NOZZLE STEM

| FOCUS REGION

TECNIO
o tocn B competive

‘. futureindustry o A onare ovembe 018 Barcelona ofs

congress
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Moha.mash@eurecat.org

Printing technologies

1. Clean room processes (e.g. photolithography)
* High resolution, High performance devices (for TFT fabrication)
* Mask-based, Subtractive process, complex process

» High-end applications where performance and miniaturization play important role

2. Conventional analog printing (flexography, gravure, offset, screen)
* Graphic art newspaper (High throughput), Mass printing
* Mask-based (screen, plates, cylinders)

» Low-end applications where large-area, flexibility and low costs are important

3. Digital Printing (Inkjet, Aerosol Jet, Superfine Jet)
* Mask-less, direct-write, non-contact (no pressure to substrate)
* Lowresolution

» Low-resolution and non-contact applications = printing on 3D objects
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Ultrasonic spraycoating

The functional fluid or ink is atomized at the nozzle
of the spray head, which generates a continuous flow

of droplets AccuMist LIQUID INLET

FITTING
Bow shaped spray pattern adjustable
from 1.78 - 25 mm wide

Precision, Patented Air Shaping Technology

INPUT CONNECTOR
FROM BROADBAND
ULTRASONIC

* Digital printing (From Sono-tek corporation) HOUSING o

* Ultrasonic spray technology

* Pressurized air to break up liquid into droplets

* Assemble nozzles

* Adapts easily to robot for 3D free-form surfaces

COMPRESSED
AIR INLET

] FOCUS REGION
Video source: http://www.sono-tek.com/

Possibility of assembling the nozzle on a CNC machine (large area 2D) or Robot arm (3D movement)
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Printing Platform: Nozzle

Different resonant frequencies = indicating the median droplet size } /g ( ’
&

*  Low velocity mist of atomized spray

*  Minimal waste

*  Wide range of delivery rates from 1-100 ml/hour
*  Self-cleaning ultrasonic nozzle prevents clogging
*  Adapts easily to robotic control

1. Accumist

Spray pattern adjustable
1.78 - 25 mm

futureindust a = = = Q
0D fureindus ; ong ovember 2018

MicroMist™ AccuMist™ Impact EDGE™ Vortex Propel WideTrack™

=

2. Picomist

Very defined lines
0.5mm (High resolution)

TECNIO
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Printing on 3D objects — Integrated Robotic Platform

Development of a integrated robotic platform for printing functional inks (electronic sensors and/or conductive
interconnections) on rigid 3D objects of different materials such as metal, composites, ceramics, etc.

LIQUID INLET
FITTING INPUT CONNEGTOR
FROM BROADBAND
ULTRASONIC

GENERATOR

HOUSING —

COMPRESSED
AIR INLET

NOZZLE STEM

| FOCUS REGION
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Robotic Platform: ABB 6660-205 1.9

Robot Arm:

* Flexible enough for necessary movement in 3 directions

* Freedomgrade: 6

* Movement precision: 0,5 mm

» Sufficient dynamic to tolerate the weight of print head and accessories

Key Factors for controlling:

* Print height

* Ink spraying control

e Substrate/Ink treatment
* Real time quality control

(o)

futureindust a = - - Q o -
congress ry d oNng 0 b 018 Ba oNa
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Printing on 3D objects — Integrated Robotic Platform

Development of a integrated robotic platform for printing functional inks (electronic sensors and/or conductive
interconnections) on rigid 3D objects of different materials such as metal, composites, ceramics, etc.

LIQUID INLET
FITTING INPUT CONNEGTOR
FROM BROADBAND
ULTRASONIC

GENERATOR

HOUSING —

COMPRESSED
AIR INLET

NOZZLE STEM

| FOCUS REGION
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Control unit for Printing Platform

ALIGN Platform

*  Flow rate

*  Air pressure

*  Nozzle power

. Initiate/Stop spraying by means of a simple trigger on/off signal
*  Easier integration and experimental tuning

Liquid Delivery

*  Syringe pump system

* 50l up to 60ml syringe

*  Assures an steady flow to the nozzle

*  Directly communicates with the Align platform
*  Communicates directly to PC (optional)

‘. E%t#é?;rsaguslry e Ind ongre ovembe 018 Barcelona DA ;I-Enng!o
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Control Unit: Print Head assembled on robot

Mounting bracket

Nozzle holder
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Control Unit: Print Head assembled on robot

Wenglor CP24MHT80

Distance sensor

Datos técnicos

Rango de trabajo 40...160 mm
Rango de medicion 120 mm
Resolucidn 20 pm
Resolucion (Speed-Mode) 30pm
Linealidad 0,1%
Linealidad (Speed-Mode) 0.2%
Fuente de luz Laser (rojo)
Longitud de onda psonm
Vida il (Tu = 425 °C) 100000 h
Clase laser (EN 60825-1) 2

Lux extena méx. admisible 10000 Lux
Diametro de luz Ver tabla 1

" f:%'#grféggus")’ s a ongre ovembe 018 Barcelona DA IEBCNIQ
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Control Unit: Print Head assembled on robot

In-Sight 7000 COGNEX Intelligent camera
COGNEX

Coaxial RT-CAS2-00-070-X-R Illuminating element

Quality control Unit

‘. futureindustry o Tne . svember 2018 — Barcelona. Spa TECNIO
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Control Unit: Print Head assembled on robot

Powerline LC Honle

LED service life >20.000 hours*
adjustment range of timer [0 01 - 99,99 or 0,1 - 999,9
or 1-9999 sec. or continuous
operation
wavelengths in nm 365 385 395 405
typical intensity in mW/cm?**|12.000 20.000 20.000 20.000
power supply 90 V=264V,
LED powerdrive 47 Hz—-63 Hz
max. input current 22A
irradiation area *** ca. 76 x10mm or
ca. 114x10mm
dimensions LED-head without|ca. 86 x 20 x 50 mm or H
connectors (H x B x T) ca. 124 x 20 x 50 mm UV Curlng 5y5tem

" futureindustry o Tne . svember 2018 — Barcelona. Spa TECNIO
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Control Unit: Print Head assembled on robot

) "
Y
KR

CABEZAL DE IMPRESION

SENALES
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3D Design: CAM software

WinPC-NC
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LinuxCNC
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Demonstrators
Printed Strain gauge sensors 3D surface PC 2D surface PET

3D surface

Carbon Composite
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Demonstrator 1 - Touch pad sensors

f N
3 films:
- PETG

- PC ( )
- PVC )
\. J Graphic
printing
( N \ y
Functional
printing [ )
\_ Y, Thermo-
\ forming
\_ )
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Demonstrator 2 - Simon Game

o JERI] Future Industry Congre ovember 20

2016 - printed on T-shirt

Presented in LOPEC

o TECNIO
et Bacompeive



Thanks for your attention!

Mohammad Mashayekhi (Moha.mash@eurecat.org)

Eurecat Technology Centre, Mataro, Spain
Functional Printing & Embedded Devices Unit

www.eurecat.org
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