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Overview
1) NFDI and NFDI4Chem
2) Status Quo – What is our mission?
3) What is our Strategy?
4) What do we offer?



NFDI and NFDI4Chem
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Federal Government and the States decided to fund a NationalResearch Data Infrastructure for Germany
▪ Nationale Forschungsdateninfrastruktur (NFDI)▪ Funding Horizon 5y + 5y + X▪ 90 Mio Euro funding in total, €70 Mio direct costs/5 years▪ Eventually, 30 consortia in all areas of science funded▪ €5 Mio max per consortium per year▪ De-facto €2.3 Mio per year on average per consortium▪ Process not competitive within each area of science!
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The NFDI in General

https://www.dfg.de/foerderung/programme/nfdi/
https://www.dfg.de/foerderung/programme/nfdi/
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The NFDI in General
Aus dem Koalitionsvertrag: "Das ungenutzte Potential, das in zahlreichen
Forschungsdaten liegt, wollen wir effektiver für innovative Ideen nutzen. Den
Zugang zu Forschungsdaten für öffentliche und private Forschung wollen wir mit
einem Forschungsdatengesetz umfassend verbessern sowie vereinfachen und
führen Forschungsklauseln ein. Open Access wollen wir als gemeinsamen Standard
etablieren. Wir setzen uns für ein wissenschaftsfreundlicheres Urheberrecht ein. Die
Nationale Forschungsdateninfrastruktur wollen wir weiterentwickeln und einen
Europäischen Forschungsdatenraum vorantreiben. Datenteilung von vollständig
anonymisierten und nicht personenbezogenen Daten für Forschung im öffentlichen
Interesse wollen wir ermöglichen."

https://www.dfg.de/foerderung/programme/nfdi/
https://www.dfg.de/foerderung/programme/nfdi/


Embedding within the NFDI
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▪ Molecule data as linking elementbetween consortia▪ Cooperations on chemistryrelated cross-cutting topics▪ Collaboration on generic cross-cutting topics defined in BerlinDeclaration

Source: Analysis of Letter of Intents from July 2019 by Dorothea Strecker, Humboldt University, Berlin



International Network
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NFDI4Chem is embedded in an international context



Composition of the consortium
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▪ Learned Societies



Composition of the consortium
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▪ Learned Societies
▪ Research Data Infrastructure



Composition of the consortium
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▪ Learned Societies
▪ Research Data Infrastructure
▪ Research Community



Composition of the consortium
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Why? What is our mission?
Status Quo
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Speed of Evolution
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1927 2021

IPhone 8325.0 GFlops2.39 GHz CPU Speed
2017Cray-2, 19851.9 GFlops244 MHz CPU Speed

1985



Name EthylbenzeneFormula C8H10CAS 100-41-4InChI Key YNQLUTRBYVCPMQ-UHFFFAOYSA-N...

Properties
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Experimental DescriptionEducts / ReagentsConditions...
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NMR

MS

Molecules and related meta(data)



Status Quo
Analogue / Digital Digital

Not machine-readable 15

UnFAIRFindableAccessibleInteroperableReusable
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Worst Case

X. Shao, X. Wang, K. Zhu, Y. Dang, B. Yu,J. Org. Chem. 2020, 85, 12080-12096DOI: 10.1021/acs.joc.0c01191
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Looking Neater, Still Worst Case

S. Li, L. Liu, R. Wang, Y. Yang, J. Li, and J.Wie,Org. Lett. 2020, 22, 7470-7474DOI: 10.1021/acs.orglett.0c02615

Assigned🗶Machine-readable🗶
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Slightly Better

L. Zandi, M. Makungu, J. J. E. Munissi,S. Duffy, R. Puttreddy, D. von derHeiden, K. Rissanen, V. M. Avery, S. S.Nyandoro, M. Erdélyi,J. Nat. Prod. 2020, 83, 2641–2646.DOI: 10.1021/acs.jnatprod.0c00447

Assigned✔Machine-readable🗶
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First Steps in a Good Direction
Assigned ✔Machine-readable ✔
Findable ✔
Accessible ✔
Interoperable ✔
Reusable ✔
= FAIR

https://www.nmrshiftdb.orgEntry 10026411

https://www.nmrshiftdb.org/


Our Vision

FAIR? ?



Our Vision

Standards

Community

Digitisation
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ExperimentDesign

Experiment/Data Collection

DataProcessingAnalysis

Disclosure/Publication

Re-use

FAIR Data
Electronic Lab Notebooks

Repositories
Common Standards



What is our Strategy?
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Software

Portal
Helpdesk / Support

Strategy

Standards Legal / Policies Terminology

Repositories
SmartLab

ELN Software Tools
Devices/API

Data

Knowledge Base Teaching / Training Search

23



Software

Portal
Helpdesk / Support

Smart Lab

Standards Legal / Policies Terminology

Repositories
SmartLab

ELN Software Tools
Devices/API

Data

Knowledge Base Teaching / Training Search

24



25

Smart Lab - Seamless Data Flows

FederatedRepositories

Devices

Data

Electronic Lab Notebook (ELN)
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Smart Lab - Seamless Data Flows

Electronic Lab Notebook (ELN)

FederatedRepositories
Vendors View

Convert

Subdomain-SpecificModules
OC IC PC

PolyC BC PMC AC

Data

Devices

Approve

Industry

Academia

Data
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28International Community Processes supported by NFDI4Chem

(Meta)Data

Studies

Quality FAIRness Curation Publication

OC IC PC AC BC
Minimum Information Standards

Process &Analytics Spectroscopy Subdomain-specific Multi-disciplinary /Generic

Standards
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The Overall Picture
Advisory BoardIndustry

Steering Committee

LearnedSocieties(GDCh,DBG,DPhG)NFD
IPr

oce
ssa

ndn
eigh
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ring
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sort

ia

General Assembly
National and International Research Community, Institutions and Stakeholders

Advisory BoardPublishers
Spokespersonsand ProjectManagement

Advisory NationalResearchCommunity
InternationalAdvisory Board

Steinbeck (FSU)Task Area 1Management
Jung (KIT)Task Area 2SmartLab

Razum (FIZ),Bach (KIT)Task Area 3Repositories

Neumann (IPB),Steinbeck (FSU)Task Area 4Standards

Herres-Pawlis (RWTH),Liermann (JGU)Task Area 5Community
Koepler, (TIB)Task Area 6Synergies
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Synergies - Cross Cutting Topics

Integration into existing international landscape

Cross-Cutting Topics

NFDI4Chem

NFDI

PubPharmCompTox

NFDI4BioDiversity

DAPHNE

NFDI4Ing
Text+

FairMat
PAHN-PaNInter-Consortia Working Groups

Search Service Terminology Service

NFDI4MSE
NFDI4Crime NFDI4Earth NFDI4MobilTech

NFDI4Medicine

NFDI4Health

International MI Working Groups
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Involvement of the Community

Community requirements

RDMInfrastructureRaising RDM awareness
Fostering cultural change



Involvement of the Community

BestPractice FlagshipLabs

LocalHelpdesks

Training
Workshops

TutorialsRDMAmbassadors Roadshows

Website
Newsletters

SocialMedia

CurricularEmbedding
TeachingMaterials

RequirementAnalysis
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▪ Close collaboration with IUPAC on Publications and
Chemoinformatics Data Standards▪ CRDIG Chemistry Research Data Interest Group,
Research Data Alliance (RDA)▪ Chemistry GO FAIR Implementation Network ChIN
(IUPAC, CRDIG)▪ Editors4Chem – working with publishers to set FAIR
requirements for publications▪ Working with funding bodies (such as DFG) to determine
FAIR requirements to fund research

Working with publishers and funding bodies
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What do we offer?
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Software

Portal
Helpdesk / Support

ELNs & Repositories

Standards Legal / Policies Terminology

Repositories
SmartLab

ELN Software Tools
Devices/API

Data

Knowledge Base Teaching / Training Search
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Advantages of an ELN
Avoid Data Loss
• Linking experimentaldescriptions to collecteddata (analog and digital)• Secure data storage

Knowledge Management
• Data are findable• Data are accessible• Data are available, evenafter change of personnel!

Publication
• Data provision forpublication of researchresults• Simple transfer of data torepositories

Standardised Documentation
• Structured andstandardised collection ofmetadata• Generation of interoperable(meta)data



… any many more
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A plethora of available ELNs

BioELN
Indigo ELN

What are the costs?
Where is the data hosted (cloud, local server)?

How is it accessed (web-based, local)?
How are the data secured?

Who is the technical maintainer of the ELN?
Does the ELN cover all my (sub)disciplines requirements?



… any many more
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A plethora of available ELNs

BioELN
Indigo ELN

What are the costs?
Where is the data hosted (cloud, local server)?

How is it accessed (web-based, local)?
How are the data secured?

Who is the technical maintainer of the ELN?
Does the ELN cover all my (sub)disciplines requirements?



Chemotion – ELN & Repository
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Experiment/Data Collection

ExperimentDesign

DataProcessingAnalysis

Disclosure/Publication

Re-use



The challenge: Digitalization
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Electronic Lab Notebook Open Access

PublicationDocumentation

Gif-Source: https://gifer.com/en/PsKr

select data & transfer

A few clicks to Open Data



■ Developed by Karlsruhe Institute for Technology in collaboration with NFDI4Chem partners
■ ELN for Chemistry (and related disciplines)
■ Advantages:

■ Browser-based (Chrome)
■ Drawing of chemical structures
■ Creation, description and documentation of reactions
■ Analysis of spectra & characterisation of samples
■ User management: access rights, sharing & syncing
■ Link to Chemotion repository
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Chemotion – an Open Source ELN
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Basic view
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Key Elements of the ELN

Samples• Samples• Properties of chemicalcompounds
Reactions• Documentation• Calculation• Assigning of Samples

Wellplates• 96 Well-plate• Design and description• Assigning of Samples

Screens• Overview of (biological)Experiments• Multiple wellplates

Research Plan• Generic and flexible• Text, Tables, Pictures,Reactions, …
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ELN – module for SEM-measurements
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ELN – generic modules
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Data transfer from devices to the ELN
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ELN – connection to other databases
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Simulation and calculation



How do I get Chemotion? How can I learn touse it?
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▪ You can try out chemotion without any localinstallation via test-instances hosted at KIT
▪ Two options to run chemotion:

▪ Local installation
▪ NFDIin future: Chemotion as a service

▪ 4Chem provides technical support andtraining
▪ Interested? Contact helpdesk@nfdí4chem.de

Chemotion - first steps

about:blank
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Chemotion-ELN Handbook
• Comprehensive online manual• Introductory videos• In depth videos

https://chemotion.net/chemotionsaurus/docs/eln/intro
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Chemotion-ELN Q&A Session
■ Every second Thursday Chemotion Q&A
■ Ask any questions or get help regarding Chemotion ELN
■ General introductions to the ELN
■ Next date:

■ Thursday, 27.01.2022, 15:00-16:00

Registration: via https://www.nfdi4chem.de/

https://www.nfdi4chem.de/
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Infrastructure for the chemistry community



Repositories in NFDI4Chem
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Federation of repositories
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The repository Chemotion
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Workflow in chemotion repository
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Reactions in chemotion repository
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Reaction details in chemotion repository



60

Generation of Supplemental Information

Synthesis of new pyrazolo[1,2,3]triazines by cyclativecleavage of pyrazolo-triazenes, Nicolai Wippert, MartinNieger, Claudine Herlan, Nicole Jung and Stefan Bräse.Beilstein Journal of Organic Chemistry, preprint 2021.
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Generation of Supplemental Information

Synthesis of new pyrazolo[1,2,3]triazines by cyclativecleavage of pyrazolo-triazenes, Nicolai Wippert, MartinNieger, Claudine Herlan, Nicole Jung and Stefan Bräse.Beilstein Journal of Organic Chemistry, preprint 2021.



Further Services of NFDI4Chem

62



Software

Portal
Helpdesk / Support

Helpdesk

Standards Legal / Policies Terminology

Repositories
SmartLab

ELN Software Tools
Devices/API

Data

Knowledge Base Teaching / Training Search

63



64

NFDI4Chem Helpdesk

helpdesk@nfdi4chem.de

Single point of entry to support you with all questions
you may have regarding Research Data Management.
For example:
■ Electronic Lab Notebooks (ELNs)
■ Data Management Plans (DMPs)
■ FAIR Data

mailto:helpdesk@nfdi4chem.de
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▪ Launch in December!▪ Linked to a Github repository
→ everyone can contribute▪ Access to Research DataManagement (RDM) knowledge viavarious points of entry▪ Particular focus on chemistry-relevant topics such as data formats

Launch in December – watch this space

NFDI4Chem Knowledge Base



Software

Portal
Helpdesk / Support

Teaching & Training
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▪ Introductory videos▪ Recordings of talks and &presentations

NFDI4Chem Youtube chanel

More videos inpipeline for 2022 –stay tuned!
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▪ NFDI4Chem to give general talks about theconsortium and RDM throughout the country▪ NFDI4Chem Stammtisch last Friday every Month▪ Chemotion introduction session every 2 weeks▪ Hands on workshops coming soon:
– Workshop: FAIR Research Data Management:Basics for Chemists
– Chemotion ELN

Roadshows / Webinars
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Costs: Free
Venue: Online
Duration: 2 days, 4-6 hours each
Participants: ~ 20 per Workshop
Registration: via https://www.nfdi4chem.de/

Workshop: FAIR RDM: Basics for Chemists

# Day 1 Day 2
1 16.2.2022 18.2.2022
2 20.4.2022 22.4.2022
3 22.6.2022 24.6.2022
4 17.8.2022 19.8.2022
5 19.10.2022 21.10.2022
6 07.12.2022 09.12.2022

Upon request, in-personworkshops at institutions

DMPs
Data preservation

ELNs

FAIR
Funders & publishers:policies & requirementsRDM

Legal aspects
Data documentation

Publishing

https://www.nfdi4chem.de/


Follow us – keep in touch!
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Follow us | subscribe | stay up to date

72

twitter.com/Nfdi4Chem
linkedin.com/company/nfdi4chem

Subscribe to our newsletter which is released every 3 months via our website!

Homepage: nfdi4chem.de



Thank you for Listening! – Any Questions?

73


