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Automation + Miniaturization = Acceleration:
Revolutionizing Synthetic Chemistry for a Sustainable Future

Valorization
Entrepreneurship
Start-up

*  Medicinal chemistry

* Targeted lead discovery

*  Hit-2-lead optimization

* Targeted covalent inhibitors
*  Oncology

* Anti-infective

* Inflammation

Forefront Science
Technology Platform
New Centre of Excellence
Innovation

* Targeted libraries on multi mg scale
Plant growth stimulation

* Plant PROTACs

« Antibacterial
Nematicide

* Automation and miniaturization
* Technology platform

* Novel MCR chemistry

*  HT synthetic chemistry

* Targeted libraries for organic (super)conductors
* Evolutionary catalyst discovery
* Single atom synthetic organic chemistry on surfaces

The convergence of automation and miniaturization
presents a compelling opportunity to significantly reduce
costs, energy consumption, and waste generation, thereby
minimizing the economic and environmental footprint
associated with chemical research.

With this vision in mind, the ACCELERATOR project aims
to propel automation and miniaturization in synthetic
chemistry beyond its current state-of-the-art.

By synergizing these cutting-edge methodologies with
nanotechnology research, plant research, and
biomedical studies conducted at CATRIN and Palacky
University, we endeavor to create a transformative platform
for interdisciplinary collaboration.



Deliverables

D2.3,D2.4,D4.1,D4.2, D5.1,
D5.2, D6.5, D6.6, D6.7

Milestone 7

2025 2026
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Deliverables Deliverable
D2.7,D6.1, D6.2, D6.3 D6.4

Milestone 2

2024

Q3 Q4 Q1 Q2 Q3

Deliverable Deliverables Milestones 4,5 Milestone 6
D1.1 D2.1,D2.2
Milestone 1 Milestones3  Review 1 Review 2

Deliverable Deliverables

D6.9 D2.5, D2.6, D3.1, D3.2, D3.3, D3.4,
D4.3, D4.4, D5.3, D5.4, D6.1

Milestones 8, 9, 10
Review 3

027 H H 2028
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Deliverable
D6.8



ACCELERATOR = our
team

Assoc. Prof. Pavel Banas
Coordinator

Prof. Alexander

ERA Chair holder

Dominika Knappova Dr. Andryi Lubskyy

Project Manager

Monika Klimparova
Financial
Manager/Project
Manager
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Riccardo Fusco Dr. Atilio Reyes Romero

PhD student

Kaoud Salama
PhD student
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Dr. Pravin Patil
Senior researcher

Dr. Thimmalapura
Marulappa
Vishwanatha
Postdoc



ACCELERATOR - Work Packages

WP1: Project Management

WP6: Dissemination, Exploitation, Communication and Outreach

WP2: Development WP3: Science

of ERA Chair’s & Training for
research team Team

WP5: Valorization
& Intersectoral
Partnerships

WP4: Increasing UP’s attractivity through institutional changes
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Example of high-throughput innovative chemistry /SC \

>Tota| reagent and solvent consumptlon <20 mg
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Application-of innovative chemistry in material research

Graphene chemistry

Environmental Detox Adv. Mater. 2019, 31, 1902587

Small 2021, 17, 2006477 monitoring
Adv. Mater. 2019, 31, 1900323

Adv. Mater: Interf. 2021, 8, 2001822 Adv. Funct. Mater. 2018, 28,1801111

Spln control Adv. Funct. Mater. 2019, 27, 1906998

Chem. Mater. 2019, 31, 4698
Adv. Mater. 2021, 33, 2004560.

Catalysis

ACS Appl. Mater: Interfaces 2019 Su percaps

Consolidator
Proof of
Concept 2x

European Research Council

Established by the European Commission

Nano-bio
interface

Batteries

Adv. Mater. 2018, 30, 1705789

European _ 4 Adv. Fun. Mater. 2019, 27, 1906998
Innovation ) Adv. Mater. 2015, 27, 2305. Adv.Sci. 2021, in press, 2003090. Adv. Fun. Mater: 2021, in press, 2101326

Biosens. Bioelectron, 2020, 166, 112436
ACS Omega 2019, 4, 19944




Application-of innovative chemistry in material

Single Atom Engineering = Beyond Nanotechnologies = Alex
Contribution in Organometallic Chemistry onto Surfaces

Fluorographene, G-F

Cyanographene, G-CN

G-CN-Cul/Cull - SAC for Challenge: Control/Tuning
Oxidative Coupling of

Aromatic Amines

G-CN acts as 2D Trap for RT Single
Atoms Dative Bonding

research

R
NH, =%
1

G(CN)-Cu catalyst

air, 12 h, 368 K

Adv. Mater. 2019, 31, 1900323. comsmn T
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OloPhen - Automated bioassaying and phenotyping pipe-line
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Source [genotypes [compounds] extracts ][ microbes ][VCS ]

[ collections [Iibraries ] batches ][ series ][ ]

Application iseed treatment][ foliar ][ drenching ]

-

Assay L in vitro bioassays] [ in planta assays ]

Hormonal response Emergence

[ Seed germination 1 Early development

r Shoot growth response 1 Growth and physiology ﬂ

Conditions r normal ][ abiotic stress ][ biotic stress ]
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Application-of innovative chemistry in plant research

6-, 12-, 24-well plates

48-well plates

T Challenge: High-
: throughput
synthesis of

.. . Dbiostimulants library

for high-throughput
phenotyping

Control 75 mM 150 mM
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De Diego et al., 2017 Ugena et al., 2018
Type of well plate No. plants Replicates Platform capacity Total plants No. variants Assay duration
6-Well Plates 6 3 60 14 days
12-Well Plat 12 2 480 Plates 240 9 days
24-Well plates 1152C 480 O days

48-well plates

23040 plants

7/ days




Application-of innovative chemistry in biomedicie

Major determinants of therapeutic outcome

IMT
BIOLOGY
ANATOMIC STAGE (BIOMARKERS & MOLECULAR
OF DISEASE TARGETS)
(DIAGNOSTICS -

IMAGING)
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THERAPEUTIC OUTCOME
PERSONALIZED MEDICNE

Challenge: High-throughput
chemical synthesis and in-

THERAPIES _ )
(SMALL MOLECULES, BIOLOGICS, ATMPs) vitro testing of new

therapeutics
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