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Access to research data: Key challenges

Digital Data

Academia-specific challenges:

Databases Journals

Commercial databases
• Limited access
• Limited availability of data

Open Access databases
Only few data

Limited content
• No primary data
• Almost no additional info
• Accessibility

Almost no digital data
• Only written lab journals
• Not searchable
• Analytics      syntheses
• Processing

Strategic issues:
• Sustainable, interdisciplinary research
• project management vs community network 
• Collecting data as a basic instrument for research
• Acceptance in the community
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Academia-specific challenges:

Databases Journals

Commercial databases
• Limited access
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Open Access databases
Only few data

Limited content
• No primary data
• Almost no additional info
• Accessibility

Strategic issues:
• Sustainable, interdisciplinary research
• project management vs community network 
• Collecting data as a basic instrument for research
• Acceptance in the community

Technical issues:
• Infrastructure and processes differ
• Equipment and devices in general 

very old
• High flexibility necessary

Almost no digital data
• Only written lab journals
• Not searchable
• Analytics      synthesis
• Processing

Almost no digital data
• Only written lab journals
• Not searchable
• Analytics      synthesis
• Processing
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Access to research data: Key challenges

ELN Repositories

• Allows digital storage
• Processing of structures

• Free access
• No limitation (file types)
• Linking journal contents 

to additional data 

Device Integration

• Dial-a-device (remote platform)
• API via external IoT

(cubuslab server)
• ELN-data management 

eResearch 22.06.2017 Nicole Jung (KIT, Bräse group)



5

Key instrument: ELN implementation I

Electronic Lab
Notebook (ELN) 

Generic Functions
Adaptable to other fields of research

Management and systematic structure

Management and Organization
• Management for projects and subprojects (flexible structure)
• Organization according to lists and detail tabs
• User defined settings, BarCodes and QR-Codes
• Items are linked, ancestries are summarized and visualized

Reporting
• Reports for single elements and projects
• User defined detail level
• Settings for formatting 

Share & Synchronize
• Share a selected group of information
• Synchronize to allow access to projects, support of collaboration
• User defined detail level
• Definition of groups for sharing and synchronization
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Key instrument: ELN implementation II

Electronic Lab
Notebook (ELN) 

Structure Editor (Ketcher)
• Standard functions + support of polymers/surfaces
• User defined templates and general accepted templates
• Information function for structures and substructures
• Implementation of abbreviations

Export and Import functions
• Import and export of Excel and sdf
• User defined export scheme (detail level)

Calculations
• Calculations for elemental analysis (e.g. polymer supported material)
• Calculations of yield, control for „impossible values“

Chemistry Specific Functions
Application in molecule based research

Processing of chemical data

Search functions
• Text search and structure (substructure/similarity) search
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Key instrument: ELN implementation II

Electronic Lab
Notebook (ELN) 

Additional Information: Database integration
• OpenBabel
• PubChem, SciFinder
• NMRbd
• Direct visualization in lists

Datasets and File attachment
• Description of metadata (dropdown and freetext)
• Labeling (approved, not approved)
• All file formats, no limitation

Functions for biology and chemical biology
• Wellplate function for sample management
• Organizer for biological assays and their description
• Correlation of molecules, wellplates and assays

Chemistry Specific Functions
Application in molecule based research

Processing of chemical data
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Ketcher molecule editor

Improvements so far:

1. User-defined templates
2. Common templates
3. Insertion of oligomers (e.g. peptides)
4. Recognition of abbreviations
5. Polymer bead and surface function
6. Info-button for structure dependent information
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Templates
• Image selection
• Import SDF or Molfile

Ketcher molecule editor

Template categories
• Image selection
• Define and approve or reject

Abbreviations
• Name definition
• Define attachment point
• Use of molfile for database requests

Monomer generation for oligomers 
• Definition of name and abbreviation
• Definition of two attachment points
• Use of molfile for database requests
• Reverse order of monomers 
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Reporting

Reporting function in brief:
• Project reports
• Supporting information for publications
• Exchange of information 
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Access to research data: Key challenges

ELN Repositories

• Allows digital storage
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• Free access
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• API via external IoT
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Disclosure of information: Repository

Input and Transfer of Data
• Selection of data within ELN, determination of detail level
• Transfer of data via shared folder repository-ELN
• Visibility of data after additional confirmation
• Data for molecules and reactions 

Characteristics
• Search functions based on FP2-fingerprints
• Metadata defined by ELN definitions
• DOI-generation, PubChem listing, Datacite indexing

Visibility and Advertisement
• Infrastructure for repositories
• Competitions with incentives (by KIT-Stiftung)

Repository Basic Functions
Technology identical with ELN

Generic and field specific functions identical 
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Mint and register 
DOI

Selection
Datasets to publish

DOI-resolver

Molecule - Datasets

Structure + DOI 

Disclosure of information: Repository

Electronic Lab
Notebook (ELN) 

Repository External

Private Repository
Virtual DOI from metadata
(molecule-dataset)

Open Repository
DOI – dataset/molecule url
(TIB Hannover)
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DOI-resolver

Molecule - Datasets

Disclosure of information: Repository

Repository

Private Repository
Virtual DOI from metadata
(molecule-dataset)

Open Repository
DOI – dataset/molecule url
(TIB Hannover)
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DOI-resolver

Molecule - Datasets

Disclosure of information: Repository

Repository

Private Repository
Virtual DOI from metadata
(molecule-dataset)

Open Repository
DOI – dataset/molecule url
(TIB Hannover)
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Disclosure of information: Repository
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Disclosure of information: Repository
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Disclosure of information: Repository
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Device Integration: Part I, Remote access

Dial a device (property: group)
• Server infrastructure managing remote access to devices

implemented: e.g. HPLC, GC-MS, Raman spectrometer (10)
• Single infrastructure connecting devices Campus North and South
• Virtual machines  

ELN device management (property: university)
• User interface for the submission of analysis requests
• NMR implemented (Bruker)

Device Integration Basic Concepts
Diverse solutions and continuous extension 

of basic structure: done
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Device Integration: Part II, Data and Information

API to external IoT 
• Support of cubuslab server
• primary application: balance integration

ELN data management
• Server requests (e.g. HPLC, GC)
• Mail-Support (NMR data)
• Primary data storage and archiving

Device Integration Basic Concepts
Diverse solutions and continuous extension 

of basic structure: ongoing
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Virtual 
Machine

Device Integration: Part II, Data and Information

LSDF

Repository

Primary Data (Archive)

ELN
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Integration of additional 
information systems
• OpenPhacts (server)
• Reaxys
• chemical safety 

data/PubChem 

Challenges and questions

Electronic Lab
Notebook (ELN) 

Repository

Advanced

Establishment of automatic 
proof of analyses

Deep learning support
• Data analyses
• Reaction prediction

API to alternative archives
• bwDataDiss
• Radar

Acceptance of datasets for 
registration processes

Device integration

ELN-interface for mass, IR, 
EA requests, 
Analysis manager

Additional instruments  
(Cubuslab) 
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Sharing with researchers or the repository
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Chemotion Projects online: www.chemotion.net
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Project Partners and Supporters

Institute of Organic
Chemistry

Steinbuch Center of
ComputingKarlsruhe Library
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Thank you for your attention

Contact: nicole.jung@kit.edu
stefan.braese@kit.edu
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