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- IMPROVING DRUG INHALERS USING HIGH SPEED RADIOGRAPHY

Experiment done on ESRF beamline ID19
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- ESRF: AN INTERGOVERNMENTAL ORGANISATION BASED ON SCIENTIFIC EXCELLENCE

19 PARTNER COUNTRIES Access free, travel paid for member states.
40 BEAMLINES (mostly harerag) Open to the world

THERILITH - +E: FROM 2015 TO 2024
68,000 USER VISITS FROM 67 COUNTRIES

— b = EE VS
L MEMBER STATES 7,000 INDIVIDUAL LABS OR UNIVERSITIES
France 27.5%
Germany 24.0%
Italy 13.2%
United Kingdom 10.5%
Russia 6.0%
Benesync (Belgium, The Netherlands) 5.8%
?gggi%/;ﬁ( Finland, Norway, Sweden) 5.0%
Spain 4.0%
Switzerland 4.0%

6 ASSOCIATE COUNTRIES

Austria 1.75%

Israel 1.75%

Poland 1.00%

Portugal 1.00% 10,000 4 + 2 2,000 10 30%
Czech Republic 0.60% Scientific Nobel prizes Scientific " ERC grants based of research with
South Africa 0.30% visitors each year pubs each year®on ESRIEEBS  industrial partner
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- ESRF: AN INTERGOVERNMENTAL ORGANISATION BASED ON SCIENTIFIC EXCELLENCE
19 PARTNER COUNTRIES Access free, travel paid for member states.
E

SRF Extremely Brilliant Source Upgrade (operational 2020)

D HEe : ..
— - More Intensity & Coherence, Less Electricity -
ESRF S x10'¢ s
- (a) £+ AE e E+ AE (c) o — e
4 £af N
E- AE P
§ 1x10™ |
| |
0.85T 0.40T _) 067 055 044 04 03 02 018 f:: / | |
ESRF EBS L
S
2 /
: |
0.57 "Oi o i 0.57 mm / .
— . — > > 1x10'? . {
7.3 mm 0.77 mm 0 10 50
Energy (keV)

o TSN 10000 4+2 2,000 10 30%

Scientific Nobel prizes Scientific ERC grants based of research with
South Africa 0.30% visitors each year pubs each year' on ESRIEBS | industrial partner

Page 5 The European Synchrotroi






GIANTis sixthematic districts: G IANT

science to tech valor|sat|on tenterpnses

...} TECHNOLOGY
MANAGEMENT




9{ wWCQ3 aAdarzya

o5 =

Design, construct, Serve the international Train the next generati Support the use of-Xays
operate and develop community for the of scientists, engineer by industry from Member
state-of-the-art Xray advancement of and technical staff and Associate countries
synchrotron instruments knowledge and to to strengthen its
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ESRF AS KNOWLEDGE HUB FOR INDUSTRY

d L y t NJ é' u N‘HZO u dZﬂH&)érS, K A Resear_ch,TechnoIogicaI and
m) Research, Technological & INndustri Bk ki

complementary missions from
scientific to development and
testing facilities

A Usually
are closer to fundamental and
applied science needs

.......

Research e.g.

ESRF A Usually and
synchrotron Infrastructures are
Industrial e.qg. closer to market demands
a pilot plant
at Vulcan

e.g. a clean

room at the
CEA
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Why work with industry?

11

1) SOCIEECONOMIC IMPAGHrratives around
commercial use of our facilities, skills and
intellectual property

2) GOOD SCIENCChallenging, real samples

3) EFFICIENCY DRIVENES access modes,
standards, efficiency

4) "CAREERWider opportunities for staff

5) CASHMore resources -



Rl CTTOVVEY _____ ESEFTOOSOC | ESSFASKNOWLEDGEHUBFORINDUSTRY | _____ESRF SUCCESSSTORES_
Why does industry work with us?

Which is the biggest advantage of collaborating with ESRF?

how pecple vots Learn more

Advanced techniques available

Good relationship

Quality of data collected

Easy access
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ESRF AS KNOWLEDGE HUB FOR INDUSTRY

BUSINESS
DEVELOPMENT OFFICE

ESRFA Knowledge Hub for industry

USING THE UNIQUE PROPETIESNIFHROTROMNRXY S Ij

Confidential & rapid access

=

Mail-in services

>300 (71 unique 2023)

Clients

™ L HAHNOY H
I Qldzl £ & 2F G2F

Grants& cooperation
with industry partners

The European Synchrotron




@I M CA- / \ I Industrial Macromolecular Crystallography Association

Collaborative Access Team

Argonne'\ '

NATIONAL LABORATORY

Slides courtesy of Lisa Keefe



-

INDUSTRY \

IMCA Members

obbvie
Ul Bristol Myers Squibb’

janssen "y

€9 MERCK

) NOVARTIS

@ Pﬁzer

\IMCACAT Subscri@

Afocused, intense beam

Amini beam 550 mm

Apucks:Unipuck ACTOR, ALS

Slides courtesy of Lisa Keefe

IMCA-CAT

Industrial Macromolecular Crystallography Association

Collaborative Access Team
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Adiffractionrastering
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proces
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Apropti'_ét'a'ry

Arapid & frequent
access

\Amail—in, remote, oR

site.

www.imcacat.org

( PRODUCTIVITY\

/ DISCOVERY\

23,000+

structures annually

Ahighthroughput

Afast, encrypted data
transfer

AreaHtime integration
to company
pipelines
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Drugs

! NOVARTIS Ribociclib (Kisqali, Novartis); |
C,3H3oN;O; MW = 435 R ol

Isqa’ (Novartis) A Breakthrough Therapy ribociclb [ [ [ _
metastatic breast cancer A Priority Review AN N T
APPROVED =

Selective small-molecule inhibition

RIbOCI I(Meer) of an RNA structural element
antibiotic » by Howe, Wang, Fischmann, et al. ey
NN CODI A - N
"‘ MERCK Nature 526, 672-677 (2015)
Be well
9' ¥ "3
Venclextal (abbvie)  ron ¥ el

A Breakthrough Therapy |

chronic lymphocytic leukemia A oo ooy }é‘*f

@ VENCLEXTA

@mmeacar  Slides courtesy of Lisa Keefe PSDI 2021



Drugs

Ka|etl’® (Abbott) KALETRA',

AIDS (lopinavir/ritonavir)
D oy Aapproved by the FDA in 2006 D

Januvia (merck) JOUVIRE=0ee | _» Aone of the most popular type 2 diabetes Januvia

type 2 diabetes

drugs on the market (sitagliptin, MSD)

Votrient® Gsk)

kidney cancer

@meacar  Slides courtesy of Lisa Keefe PSDI 2021
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https://unsplash.com/@merittthomas?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/forestry?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@novantino?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/s/photos/ikea?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

Wood ¢ from Logs to Lignin Molecules

Wood is a hierarchical
multi-scale raw

material
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a/2tthoaNr A2y 2y KKY
research on new materials ... - . wowen ¥ &sca @soom
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OPEN: November 2022

ForMAX
- A Supports R&D ohiocomposites nanocellulose, modification of wood, the pulping
- processfibre ultrastructure andfibre-fibre bonding
- A Provides advanced materigharacterisationincluding complex redime processes,_
A Contribute to the Swedish forest industry competltlveness paper/pulg jagi
~ Tetra Pak).

oint funding from Wallenber

oForMA)é
SAXS/WAX&mo beamline

https://treesearch.se/en/researeimfrastructure/formax/ AN



ESRF AS KNOWLEDGE HUB FOR INDUSTRY

BUSINESS
DEVELOPMENT OFFICE

ESRFA Knowledge Hub for industry

- USING THE UNIQUE PROPETIESNIFHROTROMNRXY S m

Catalyst converter
| efficiency
€s for

Jyis oapovity and T Confidential & rapid access
Photovo fuel-efficiency
Stress/strain on

generati Iectrlcnty \O A ' =82 aircraft materials
‘; () =< | absorbing
()

Fuel injector safety ®
a optimisation foams

= &

— T ! Mail-in services

K Smaller, faster, more \
Food & energy efficient

microprocessors

Improving paint

Energy-efficient >300 (71 unique 2023)

glass
manufacturing

formulation

Clients
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Cellulose-based e R R L ~ ;
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B

with industry partners
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ESRF SUCCESS STORIES

ENGINEERING

Quality control of 3Bprinted metals

ESRIEBS Upgrade has paved the waysfaanning sets of 100s or 1000s of sampl€s e.g.defect
analysis

LAB XRAYS ESRF-RAYS

Inconel 3D manufactured

80mm in diameter

Quality control

Comparison with CAD model

23 | The European Synchrotron


https://forcetechnology.com/en/articles/quality-control-3d-print-metal-ct

ESRF AS KNOWLEDGE HUB FOR INDUSTRY

‘O ENERGY

Batteries:Looking for the perfect recipe o
e ENERGBTORAGE HIGH PERFORMANCE
NEXTGENERATION QUALITY

ENVIRONMENT IMPACT

HIGHTHROUGHPUT POWDER DIFFRACTION

Scanning timei

Change sample & read €Rde:
Number of samplest

Total experimental time:
Automated smart data workflow

Technology has resultr L)

ina service starup  Nomenfum O-BASF
T[ﬂ"SfE[ We create chemistry  streamuINE

24 |



ESRF AS KNOWLEDGE HUB FOR INDUSTRY

Perceptions are hard to change

Our view of the ESRF: Industrial translation:

- Unique research facility - Expensive & difficult to use
- State-of-the-art - Risky

- Fantastic science - Fundamental science

Look what we can do! Not for me.




— e
? % i - nldey
— CRE e I (O;‘Ii ;
| | lerdal :
n Essences impers 7
: “ ‘/(11

SR Procter & GambleA
CO\/ERGIRL® Li,: L e

WB‘ gl 4 -...l M AN/






ESRF AS KNOWLEDGE HUB FOR INDUSTRY

How does ESRF engage with industry?

/| 2NB GSFY 2F p C¢9 €208év,scdutihgaadnir stceds] falipd v S dzNE €
+specialisedndustry Liaisons on key beamlines

® % - B

PROPRIETARY SERVICES COLLABORATIONS
(+feasibility access) LSS SIS SR AR S SSs & GRANTS

75% income 25% income

Rapid & confidential Licensed > 3@:chnologies Results published Industry proposed staff

Horizon Europe and national
(e.g. IRT, BMBF, UKRI, CZI)

. i |
>300 clients Consultancy 6-9 months delay @ELEC.

%(5 - Quantum
LAYDETECTORS Science and

Technology
Facilities Council

Mail-in services In-house manufacturing Competitive peer review

35 countries

The European Synchrotron | ES
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ESRF AS KNOWLEDGE HUB FOR INDUSTRY

Commercial income at ESRF

B Beam time mmmm Instrumentation + Others Target

35

2.5

15

0.5

Annual target initiated in

' - [ 2016 at around 2MEuros
[ |
2% yearon-year
growth demanded
‘ i Commercial income only
¥ excluding grants and
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

collaborations

The European Synchrotron | E,
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Provide what the
clients actually need.

Automated.
Reliable.
Rapid.

Cost effective.
High quality.
Trusted.




ESRF AS KNOWLEDGE HUB FOR INDUSTRY
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ADVAMNCED 3D MICRO-IMAGING

ES Finden _

Direct to
° Momenfum enterprises
= Transger 2

Via specialist science
support companies p

=

~ Fraunhofer

\

v
Via RTOs like

CEA or
Fraunhofer

4

Via agencie(EICFole 4
de Compétitivité,

DNBy20of &

Innovate
UK

FORGE
MINERALS

SUPPORT ACTIO
Wide ranging outreac
programme
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THE
ESRF
MEETS
INDUSTRY

September 2023 - May 2024

BT 8

TARGET SECTORS

-

) =
[ et

THE ESRF
MEETS
INOUSTRY

FEMS Euromat 2023
Frankfurt (Berman

E ICBR - International Congress

for Battery Recycling
Ualencia (Spain)

]E MNano Innovation 2023
Rome (Italy]

'IB Les Rendez-Uous Carnot
Lyon (France)

i
eser - [

B G-RADNEXT
Beneva (Switzerland)

ne (Germa

]E Protei e
Determ n Indus
(31st PSDI)
Cambridge (UK)

2 CARAC
Paris (France! )

The European Synchrotron ‘




. NO-STAINING HIGH-PERFORMANCE 3D IMAGING

X-RAY COMPUTED TOMOGRAPHYi with an RTO intermediary

? DANISH
TECHNOLOGICAL
INSTITUTE

u[:n YT T I LY

Biomar interested in how
experimental diets affect fish
digestion process, which is
why they saw a great potential
in non-destructive 3D imaging
as a complement to dissection
and histological analysis.

https://www.dti.dk/synchrotron-imaging-of-low-density-materials/visualization-
Page 32 of-soft-tissue-in-small-fish-phase-contrast-ct/43911,3
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Wy DANISH

AY COMPUTED TOMOGRAPHYT BLINE BMO05

TECHNOLOGICAL
INSTITUTE

Biomar interested in how
experimental diets affect fish
digestion process, which is
why they saw a great potential
In non-destructive 3D imaging
as a complement to dissection
and histological analysis.

https://www.dti.dk/synchrotron-imaging-of-low-density-materials/visualization-
of-soft-tissue-in-small-fish-phase-contrast-ct/43911,3
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