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Analogy with Technology Readiness Levels (TRL)
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ALL DATASOURCES

Web of Science

Google Scholar

eNanoMapper

NanoCommons

CaLibrate

Physical libraries

E-Lab books

ALL AVAILABLE DATA

digital text files

EXAMPLE

Publications on nanomaterials (TiO2, ZnO, Au NP etc.) 

KaRL1

TiO2



KaRL2
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reference, structural, 
statistical, bibliographic, 
or technical metadata

DATA COMPLETED WITH METADATA

Metadata

Minimum reporting standards

MINChar

ARRIVE

MIAMETox

MIAN

MIRIBEL

EXAMPLE

A study on NM carried according to

MINChar

•Particle size/size distribution
•Agglomeration state
•Shape….

TiO2
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DATA COMPLETED WITH TOXICOLOGICAL CONTEXT

EXAMPLE

Toxicity, Hazard, 
Safety, Exposure

Study (assay) aim
Toxicity/safety study
Mode of action study
Substance prioritization approach
Substance persistence/body burden study
Compliance with ARRIVE guidelines
Material description by using other reporting
standards
MINChar or MIAN
MIRIBEL
nanoCRED
Minimum reporting details on study design
Acute exposure (single dose/exposure)
Chronic exposure
Multiple dose/exposure
Route of administration/exposure
Body distribution
In vitro (use ARRIVE reporting)
Positive control (material, substance)
Positive control (endpoint)
Compliance with MIRIBEL guidelines
Compliance with nanoCRED guidelines
Type of toxicity data (values) produced
Toxicity data /values: NO(A)EC(L), LO(A)EC, EC
Benchmark dose (BMD)
Benchmark concentration (BMC)
Reference dose (RfD)
Reference concentration (RfC)
Body burden data
Data on biokinetics
Data on toxicokinetics
ACDE
ADME
Endpoints measured/Endpoint selection
principles
Target endpoints
Nontarget endpoints
Critical (key) endpoints
Secondary/comparative endpoints
Integrated endpoints
Hazard identification
Decision points on hazard/safety
Data on hazard
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FITNESS-FOR-PURPOSE

EXAMPLE

Purposes: scientific, regulatory, 
safe-by-design, exposure assessment

Evaluation of a dataset or a study on fitness-for purpose

A study fit for regulatory purposes according
to Klimish Scoring system

DaNa’s LiteratureCriteriaChecklist 
for toxicological publications

•Physcochemical properties
•Sample preparation
•Testing parameters
•SOPs, OECD guidelines

Quality scoring systems 
GuideNanonanoCred

DaNa

Klimish Scoring
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List of stakeholder-specific requirements EXAMPLE

Stakeholder-specific additional requirements
to solve a task (e.g. answer a risk-related question)

Task/Need/Question: Is exposure to particles in the 
working environment affecting the worker’s lungs? 

Stakeholder-specific requirements: 
- Occupational exposure to NPs (Legal requirements 

for these NPs)
- in vivo data on the effects of NPs on lungs 
- COmbined Dosimetry (CoDo) or other tools or 

models for additional information
- New experiments if necessary

Co-Creation process



What is an actionable document
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Metanalysis

Dossier

Scoping review

Comments

Opinions

Proposals

Reports Explanations

An “actionable document” is a written instrument or document on which an action or defense is founded.

Metanalysis

Dossier

Scoping review

Comments

Opinions

Proposals

Reports

Values
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FUNCTIONAL KNOWLEDGE in a from of
ACTIONABLE DOCUMENT

EXAMPLE

Explanations

Dossier

Comments
Opinions

Proposals
Reports

Report on toxicity of NPs for an 
industrial producer

Actionable documents

SMALL SCALE

Such document represents the
basis for

Small-scale decisions
on the level of individual stakeholder
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SOCIAL DISCOURSE

A specialized governance authority is suggested to integrate
Scientific discourse and social discourse

Governance authority

Including knowledge into steps of NRGF Social aspects
Organizational impact
Legal and ethical values

LARGE SCALE
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Requirements for Large scale (risk governace) EXAMPLE

Circular Economy principles

Safe-by-Design principles

Public opinion

Good governance principles

SEIN principles

Impact assessment

List of requirements

Academia Industry RegulatorPublic

Needs of ALL stakeholders

LARGE SCALE
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ACTIONABLE DOCUMENT READY for
RISK GOVERNANCE

EXAMPLE

Such document represents the
basis for

regulatory decisions

+
Circular Economy principles

Safe-by-Design principles

Public opinion

Good governance principles

SEIN principles

Impact assessment
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KaRL – involvement of both, human and 
automatization
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Requirements KaRL 1 KaRL 2 KaRL 3 KaRL 4 KaRL 5 KaRL 6 KaRL 7 KaRL 8 KaRL 9

Data exist

Accessibility

Metadata completeness (MINChar, MIAMETox)

Semantic metadata with toxicological context (NanoTox met.checkl.)

OECD guidelines

SOPs

Fitness-for-Purpose criteria (Klimish, DaNa, NanoCred, GuideNano)

Legal requirements

Can question be answered

Is it an actionable document

Is an actionable document quality checked: fullfills requirements

Actionable document is traceable

Requiremets for broad context

SEIN

Circular Economy

Safer-by-Design

Good governance principles

Does an actionable document contain KaRL1-8

KaRL Assignment
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How KaRL could improve Nanorisk
Governance

• KaRL could support any stakeholder in providing a guidance on how
and where to get high-quality data (KaRL1-4)

• KaRL helps to obtain reliable knowledge from data and a higher
knowledge readiness for different purposes (KaRL5-6)

• Provides list of useful nanoinformatical tools to fill knowledge gaps

• KaRL enables involvement of all stakeholders and addresses ethical, 
social issues (SEIN), Safe-by-Design, Circular Economy and 
Sustainability (KaRL7-9)
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Are there any questions?
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Thank you for your attention!


