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Data Driven Innovation – Added Value
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Scope of the data management tasks



Data management and sharing



NanoCommons Knowledge Infrastructure



Why is it more than data warehousing?



NanoCommons data warehouse



Data warehousing: external data sources

• eNanoMapper

• NIKC and 
NanoFase

• ACEnano
Example dataset:
https://dataexplorer.develop.e
delweiss.douglasconnect.com
/?dataset=57bb443e-f7e4-49
a3-bafc-e35067454d8b 

View complete 
workflow

Data - view, 
filter, analyse, 

API

https://dataexplorer.develop.edelweiss.douglasconnect.com/?dataset=57bb443e-f7e4-49a3-bafc-e35067454d8b
https://dataexplorer.develop.edelweiss.douglasconnect.com/?dataset=57bb443e-f7e4-49a3-bafc-e35067454d8b
https://dataexplorer.develop.edelweiss.douglasconnect.com/?dataset=57bb443e-f7e4-49a3-bafc-e35067454d8b
https://dataexplorer.develop.edelweiss.douglasconnect.com/?dataset=57bb443e-f7e4-49a3-bafc-e35067454d8b


Data quality



Data management and data lifecycle

Planning

1. Endpoint identification

2. Experimental design

3. Data management plan

4. Data templates creation

1. Data acquisition

2. Data curation

3. Data digitisation

Acquisition

1. Data Quality Control

2. Data cleansing

3. Storage

4. Tools implementation

Manipulation

1. Data interpretation

2. Modelling/QSARs/Omics

3. Research outputs

4. Publications

Analysis

1. Backup and store data

2. Assign DOI

3. Create metadata

4. Prepare documentation

5. Online access

Storage

FAIR*

*Findable, Accessible, Interoperable, Reusable



Data management, data lifecycle & 
metadata

Methods, protocols, 
experimental design

Analytical and 
statistical protocols, 
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Can we harmonize data capturing?

▪ Evaluation of data capturing 
templates.

NIKC

NanoREG templates



Protocols capturing workflow



Appoach to protocols and data

Protocols

● Access and sharing of 
methods

● Collection of metadata on 
the experimental procedure

● Tracking details on the 
steps performed

● Linked the method with the 
result

● Comparison of the 
experimental design

● Searchable and easy to 
filter database

Data

● Selection and use any of 
the methods added in the 
protocols database

● Create and save the full 
workflow applied

● Support intra- and 
inter-laboratory 
reproducibility goal

● Document all steps 
performed on a sample 
from the identification to 
the final characterisation 
results

● Storage and sharing of 
data



Protocols: measurement



How to deal with different life cycle states?

▪ The instance describes the lifecycle 
of nanomaterials

▪ Flexible and dynamic 
template able to include 
different types of 
materials including all 
metadata



Curation standards and data stewardship

▪ It’s not about the data, numbers mean nothing without context

▪ High quality metadata (methods, protocols, instruments) are needed to 
achieve maximum interoperability



Integration into a full lab solution

▪ Experimental workflow using Electronic Lab Notebooks



Annotation



Ontology development and integration

Available terms often not specific enough 
or misleading

→ More complex terms needed

→ Better definitions

→ More training 



Ontology development and integration

Releases after the management responsibility was transferred to NanoCommons:

5.0:  13 September 2018, 12,536 classes (update of CHEMINF)

5.0.1: 27 September 2018 (bug fixes)

5.0.2: 27 September 2018 (change in hosting)

6.0: 30 August 2019,  12,732 terms (addition of OECD Testing Guidelines)



Additions needed for ACEnano

Endpoint: http://www.bioassayontology.org/bao#BAO_0000179

Technique: http://purl.bioontology.org/ontology/npo#NPO_1405

Raw data: http://ncicb.nci.nih.gov/xml/owl/EVS/Thesaurus.owl#C142663



Links to other NanoCommons 
services and how to find relevant 
Transnational Access offerings



Tools for data search and retrieval: data APIs



Service descriptions and discover service

Concept implemented in OpenRiskNet e-infrastructure 
and adapted for NanoCommons infrastructure

Events Library Services
The events generate training 
materials, publications, etc. 
stored or linked into the Library

The items in the Library are 
linked to the corresponding 
service

The services are used in events (webinars, trainings, workshops, etc.) that generate 
additional training materials and resources

Case studies and 
other projects

The entire collection of 
resources are used in different 
contexts

External 
Databases

Materials, events and services stored in 
external libraries and databases (e.g. Zenodo, 
OpenAIRE, Elixir, OpenRiskNet, etc.)

The items in the Library are linked back to 
the corresponding Event



Service descriptions and discover service

● Web: https://infrastructure.nanocommons.eu/

● The catalogue provides a detailed description of the services, and provides direct 
links to the service environment, their APIs and to all related support resources.

● The catalogue supports the users in filtering the information on services offered 
offerings and the corresponding tools based on predefined descriptors.

● List of relevant Events (organised or attended by NanoCommons members) and 
resources gathered in the Library section (e.g. training materials, publications, etc.)

Service identification

Name

URL

API URL

API Type

Provider name

Provider contact

Provider organisation

Service description

Tagline

Description

Category

Service type

Implementation status

Technology readiness level

Applicability domain

Topic

Targeted industry

Targeted users

Licence

Training and user support

User support service

User support contact

Documentation center

References

https://infrastructure.nanocommons.eu/


Service descriptions and discover service

General description

Direct URLs to the 
service

Service identification

Training and user 
support

Contact and 
additional 

information on 
licence, TRLs, etc.



Conclusion



Call to action

▪ Get involved!

▪ NanoCommons is looking to promote scientific data collaboration at a 
global scale

▪ We are looking to expand our Community and promote FAIR and Open 
data

▪ Contact us: 
▪ Thomas.Exner@edelweissconnect.com 
▪ A.Papadiamantis@bham.ac.uk
▪ I.Lynch@bham.ac.uk

▪ Visit www.nanocommons.eu and subscribe to receive our Transnational 
Access calls to take advantage of our free services

▪ Promote FAIR data!

mailto:thomas.exner@edelweissconnect.com
mailto:A.Papadiamantis@bham.ac.uk
mailto:I.Lynch@bham.ac.uk
http://www.nanocommons.eu/


Conclusions

“Open Data is going to help launch more startups. It’s 
going to help launch more businesses … It’s going to 
help more entrepreneurs come up with products and 
services that we haven’t even imagined yet”.

Former US President Barack Obama, May, 2013
Middle Class Jobs and Opportunity Tour



Iseult Lynch, Tassos Papadiamantis
University of Birmingham

Egon Willighagen
Maastricht University

Thank you

NanoSafety Cluster week
Copenhagen, 9 October 2019

Dieter Maier
BioMax Informatics AG

Joh Dokler, Lucian Farcal, 
Maja Brajnik
Edelweiss Connect GmbH

for your attention!



www.openrisknet.org

E-infrastructure providing resources and services to a variety of communities requiring risk 
assessment, including chemicals, cosmetic ingredients, therapeutic agents and 
nanomaterials:

• Harmonising access to data and facilitating interoperability of software,
• Easily deployable to single computers, public and in-house cloud solutions,
• Addressing the needs of industry and academic researchers, risk assessors and 

regulators.

OpenRiskNet, an open e-infrastructure to support data sharing, 
knowledge integration and in silico analysis and modelling in 
predictive toxicology and risk assessment (Grant number: 
731075)

P1 Edelweiss Connect GmbH, Switzerland (EwC)
P2 Johannes Gutenberg-Universität Mainz, Germany (JGU)
P3 Fundacio Centre De Regulacio Genomica, Spain (CRG)
P4 Universiteit Maastricht, Netherlands (UM)
P5 The University Of Birmingham, United Kingdom (UoB)
P6 National Technical University Of Athens, Greece (NTUA)
P7 Fraunhofer Gesellschaft Zur Foerderung Der Angewandten 

Forschung E.V., Germany (Fraunhofer)
P8 Uppsala Universitet, Sweden (UU)
P9 Medizinische Universität Innsbruck, Austria (MUI)
P10 Informatics Matters Limited, United Kingdom (IM)
P11 Institut National De L’environnement Et Des Risques INERIS, 

France (INERIS)
P12 Vrije Universiteit Amsterdam, Netherlands (VU)

Publications & Training 
Resources 
https://openrisknet.org/library/

https://openrisknet.org/library/

