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ALBA and the INNOVATION ecosystem

From knowledge fo market

Research
centres

Industry

: : development/ \§)°
ARl C M TE prototype/ Implementation
CHALLENGES et IZB
O
Gate Gate Gate
* Needs * [P position * Marketing
* Priorities * Exploitation « USP
 Availability * Investment « Sourcing O O
of funds risk/reward » Cost/Benefits

industrialoffice@cells.es * Avail. Funds www.cells.es



ALBA for the MATERIALS challenge

From knowledge fo market - the barriers in between

i 1 SCALABILITY
" CHALLENGES

| Labscale synthess
| methods dont
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scale, Performance

purity and Cost iSsues

emerge at scale,

INFRASTRUCTURE
GAP

Limited manufacturing

infrastructure and

specalired equipment

for nanoscale

producton

REPRODUCIBILITY
& VARIABILITY

No standardeed
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batch-to-batch
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GAP
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3_; :Q slows translation from
discovery to
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LIMITED
=" CHARACTERIZATION

Current 100ls cannot
fully characterize
complex nano-
properties and
behaviour

1 FUNDING & INVESTMENT
CHALLENGES

o Research-focused
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and long-term betls

“igh-( ak nature

C investment

{ 4‘- TOXICITY & SAFETY

UNCERTANITIES

Unknown long-term
- effects, bvoaccumeldation
\lj and emvwvrronmental

mpacts create safety

concerms

12 CLINICAL TRANSLATION
BARRIERS

- Complex
- B‘ response, delivery and

|8 arge-scale clinical tnals
ncrease developenent

time and cost

beology, immune
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REGULATORY
COMPLEXITY

No harmonized global
standards. Fragmented
regulations increase
time, cost and
unceriainty

( 13 PUBLIC PERCEPTION &

ACCEPTANCE

-

Lack of awareness and
mesconceptions create
resistance to nano-

enabled products

VALLEY OF DEATH
(TRL GAP)

High risk, long timelines
and lack of funding
Detween early research
(TRL 1-3) and market-
ready solutions (TRL 7-9

QUALITY CONTROL & &
GMP REQUIREMENTS :

i

Strict quality, GMP
compliance and
documentation increase
cost and slow

manufacturing

7 IP & PATENT

CHALLENGES

Defficult to protect
nanomaterials P
Freedom-to-operate
and patent transiabon
are complex

LACK OF STANDARDIZATION

" & TESTING PROTOCOLS

Absence of harmonized
internationad standards
and validated testing
methods

HIGH COST &
ECONOMIC FACTORS

O Expensive raw matenals

(6 MARKET & APPLICATION
=" UNCERTAINTY

Cad\
(8)

S

complex processes and
low economies of scale
et profitabiity

Unclear market needs
competition from
existing technologes
and long adoptxon
cycies
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ALBA for the MATERIALS challenge

From knowledge to market - materials that will shape the fufure

Y
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High electrical & thermal
conductivity

Ultra-thin, flexible

& transparent

o HIGH-ENTROPY
ALLOYS

Strength in Diversity

@ Multi-element composihion

@ High strength & hardness

@ Excellent corrosion &
wear resistance

@ Thermally stable

Applications

& High conductivity
@ Hydrophilic surface

& Excellent mechanical

properties

@ Easy to functionalize

A METAL-ORGANIC
FRAMEWORKS
(MOFs)

The Molecular Sponges

@ Extremely high surface area
@ Tunable pore size & chemistry
@ Selective adsorption

@ Lightweight & porous

Applications

&) perovsiites | (€ ouanTuM DOTS

The Energy Game Changer

@ High kght absorption
@ Tunable bandgap
@ Low-cost & lightweight

@ High efficiency potential

Applications

owering the Next

Generation Batteries

Non-flammable
High tonic conductivity

Enables high-energy

density batteries

Tiny Particles

Big Impact

'\ 'x » ’~ v . . . -
7 - U o
- > - .
@ Size-tunable optical
properties
@ High color purity

& brightness

@ Excellent stability

Bioimaging QLEDs

The Nanoelectronics

Enablers
i,
e &880 N

Semiconducting behavior
@ Atomically thin
@ High carrier mobility

& Excellent flexibility

| ) AEROGELS

The World's

Lightest Solids

PR A

Uitralight with higl
porosity

Excellent therma
nsulation

Highly customizable

Healing Through
Innovation
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& Biocompatible
@ Promote cell growth
& regeneration

& Sustainable & adaptive

The future is built at the atomic scale.

The right materials will bui

ttps://nanohelp.eu/
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Industrial Liaison Office

e e

One-stop shop service.

Comprehensive and personalised service

Y
......
--------

Multidisciplinary team with a high specialisation level (PhD)

+ 20 years of experience working with SMEs and large corporations

Vv Vv Vv Vv W

Support before, during, and after the experiment or project

——o—@

Contact Definition Experiment Results Impact

industrialoffice@cells.es www.cells.es



+125 +/0

Industrial users Industrial experiments
per year

4.800 +3.800

beamtime hours per users per year
year available to (academia and
industry industry)

industrialoffice@cells.es

+4.500

connected patents

Q0+

collaborations and EU
projects / institutional-
industrial

www.cells.es

https://www.cells.es/en/public/news/alba-synchrotron-growing-innovation-impact-more-than-4-500-patents-citing-its-publications



https://www.cells.es/en/public/news/alba-synchrotron-growing-innovation-impact-more-than-4-500-patents-citing-its-publications
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Argentina
Austria
Belgium
France
Germany
Greece
Italy
Japan
Netherlands
Norway
Poland

Portugal

Slovenia
NYelellp
Sweden
Switzerland
UK

USA

Some of our costumers

almirall %ag ELIX =STEVE

BIOSTRUCTURES

§) Samtack  yanomoL

TECHNQLOGIES

e O =BASF

We create chemistry

TOYOTA

sbaltinco  MONTIBELLO ONYRI@®

BY CERESTIA EXPERIENCE BEAUTY

JJf Artax (@) CRYSFORMA

BIOPHARMA

www.cells.es
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What ALBA brings

to the industry

Unique results that cannot Innovation applied Solutions that drive the

be obtained with other to the improvement of competitiveness and technological
techniques. products and processes. development of businesses.

" The high brightness and tunable beam of ALBA’s beamlines allow to capture subtle structural changes in soft materials,
even in complex, multicomponent systems. This capability is crucial for developing functional adhesives that comply with

the principles of the circular economy. "

Kang Wei Chou, senior researcher at Henkel

industrialoffice@cells.es www.cells.es



Applications

Health & Life Sciences
Nanotechnology & Advanced Devices
Energy

Environment & Sustainability
Automotive & Aerospace

Mining & Metallurgy

Building Materials

Chemistry & Plastics 010020

Food & Packaging Technologies
Cultural Heritage & Archaeology

industrialoffice@cells.es
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Advanced characterisation Fast, accurate and Tailored solutions for
services of materials and confidential results large companies and
processes SMEs from a wide

variety of sectors

industrialoffice@cells.es www.cells.es



Competitive advantages

Tangibles Intangibles

) Resolution micro/nano » Flexibly (samples, measurements,

) Measurements under real conditions remote connection)

) Fast measurements » Affordable prices and subsidised
programmes

industrialoffice@cells.es www.cells.es

» Support on data analysis



Nuria Valls

CALL FOR SMALL AND MEDIUM ENTERPRISES OPEN

for nanoscience and nanotechnology projects

https://riana-project.eu/sme-user-access/

RIANA : Nanoscience and technology by users is key

Simulation Fabrication Processing

Scientific ; . et :

and Characterization Analysis
Innovation
Service
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Funded by This project has received funding from the European Union‘s Horizon Europe

the European Union research and innovation programme under grant agreement No. 101130652.

v For Small and Medium Enterprises (SMEs)

v" TNA access to Analytical Research Infrastructures

v Up to 1.000 Eur if proposal approved

v Up to 10.000 Eur with service provider-intermediary company
v’ Travel support

v' Measurements time partially covered

v' Confidential results


https://riana-project.eu/sme-user-access/

Available analytical tools

High-resolution X-ray diffraction and scattering
) Infrared microspectroscopy

) X-ray spectroscopy

>  X-ray microscopy/tomography

» High-resolution electron microscopy

industrialoffice@cells.es www.cells.es



Exhibition: applications

Main topics

» Imaging materials and devices

» Imaging devices at multi-length scales
Eduardo Solano [ i Manuel Valvidares

» Band structure and magnetic behavior

» Quantum materials

» Thin films and surfaces

NUria Bagués Johannes Ihli Lucia Aballe
www.cells.es

industrialoffice@cells.es



Exhibition: ancillary labs and fools

» Optics & Metrology

» Nanomotion laboratory » Methodology group

Joaquin Oton

POEM Workflow Overview

______REFERENCES |
CALIBRANT SAMPLE

Piperline 1:

Pipeline 1: : .

Q-S acpe Calibration Q-Space Calibration
P & peakharvest

G

¥ ¥
‘ Q pixel size [A~Ypx] Calibrated bragg peaks
R pixel size [nm/px] Refined simple lattice [A]
{ Pipeline 2: Orientation Mapping & Strain ]

I I I I
. . . IPF Orientation HDBSCAN Phase Weight Strain Maps
industrialoffice@cells.es Maps  GrainMaps  Map  (emeyyexy0) www.cells.es



Tools for microelectronics in a nutshell

2D imaging with sub-atomic resolution
(including chemical analysis and strain).

Fast 3D non-destructive

imaging of large volumes TEM (with desfruction) Imaging of functionality within a
at low resolution (ITmm?3). 4Ox40mm2 area with 5—10nm
FAXTOR o st Ot resolution (unpackaged device).
X T I l —— CIRCE-PEEM
) N i e
: (1) Energy-efficient FETs
Ehose an Chem'cal 'nfom.whon | B Future capabilities (ALBA II)
or combinatorial and in-situ
process development. R -
CLAESS, MSPD, 3Sbar | Imaging of large volumes (10mm?3)
12 QP o st emove with 30nm? resolution without
[ gl destruction (full-field hard X-ray
. . _ probe.
aunctongiyest (.)f Spin o.n.d : : . . (soft X-ray full-field probe exists,
Charge under device conditions 3D imaging with ~10nm resolution MISTRAL)
for new concepts. for chemical phase and strain '
BOREAS, LOREA, CIRCE-PEEM resolution without destruction

industrialoffice@cells.es
(nano-probe).

www.cells.es



Let’s talk
about your
challenge?

. 935924300
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