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Introduction 

Reusability of data is a crucial aspect of moving towards efficient data-driven risk 
governance of nano- and advanced materials. The FAIR principles have recently 
laid the basis for how to improve reuse of scholarly data, describing and guiding 
data generators in the key aspects of data handling in order to make data Findable, 
Accessible, Interoperable and overall Reusable (Wilkinson et al. 2016). Each letter 
in the FAIR acronym is associated with a set of sub-principles aimed at improving 
machine-readability of data and metadata (i.e. data describing the data), which 
together support the final aim, i.e. reuse. Reuse of data has traditionally been 
variably defined depending on the context and scope of the reuse scenario. Here 
we refer to (re)use in the context of using previously generated scientific data 
obtained from publications or databases for the purpose of risk assessment of 
nanomaterials. 

The FAIR principles do not, however, automatically make data high quality or fit 
for purpose (Jeliazkova et al. 2021). Instead, reuse entails a row of activities, 
including quality assessment, curation (relating to what is known as completeness 
of data, referring to whether enough metadata is available) and translation, which 
are best performed with a defined reuse scenario in mind (Jeliazkova 2021, 
Grafström 2021). Today these steps are often performed in isolation by different 
actors with expertise within each area, i.e., data management experts (quality 
assessment and/or curation), biologists, toxicologists (translation), or risk 
assessors (fit for purpose reuse). Thus, there is a need to move towards 
harmonized (semi-)automated approaches coupled to tools for translating the data 
in line with the aim of the reuse scenario. 

Translation of data is necessary for reuse in specific human health and 
environmental risk assessment (HHRA/ERA), Safe-by-Design (SbD) and Safe and 
Sustainable-by-Design (SSbD) tools, since the way that data are stored in a 
database (e.g. raw or summarized dose-response data) usually does not match 
with the input parameters required in such tools (Nymark et al. 2020). 

Description of Work 

The Gov4Nano Deliverable 1.4 describes an effort to build further on the 
recommendations to harmonize and automate approaches for reusing nanosafety 
data, and demonstrates it through a set of four case studies focused on 
genotoxicity, ecotoxicity and environmental impact, omics, and exposure data for 
nanomaterials. The case studies follow a harmonized approach involving the 
previously mentioned reuse-related activities, i.e. quality assessment, curation 
and translation (Figure 1). 
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Main Results 

Overall and in line with the recommendations in Jeliazkova et al. (2021), the 
current work supported; i) improved automated generation of data gap maps and 
visualizations in the Nanosafety Data Interface 
(https://search.data.enanomapper.net/projects/gov4nano/dashboard/, data 
maps implemented in Nanosafety Data Interface dashboard are described in 
D1.3); ii) development and refinement of harmonized reporting formats (or 
templates) which are interoperable with the Nanosafety Data Interface; iii) 
support for improved consideration of which type of information to consider for 
implementation in the Nano Risk Governance Portal, including reference to 
available analysis tools and workflows supporting interpretation (translation) of 
the data; and iv) improved consideration of clear data-usage licenses, e.g., the 
omics case study which provides both an omics database instance and an omics 
metadata reporting template under a Creative Commons license. 

In addition, a variety of case study-specific conclusions were drawn, as 
summarized in Table 1. 

Summary 

Reuse of data builds obviously on previous qualified considerations of the other 
FAIR letter principles, and generally well-thought over structured data 
representations. Further key aspects for enabling “reuse”, as presented and 
exemplified here for diverse nanosafety areas, are the consideration of domain-
specific standards, licenses and provenance issues. Overall, data repositories of 
various types constitute generally the best sources for reuse-driven exploration of 
data, for which the since long-established principles for open access to, and quality 
control of, omics data have served as fore runner to the field. Steadily increasing 
numbers of bioinformatics processing tools for data handling and analysis as well 
as acceptance for the utilization of artificial intelligence (AI) is expected to increase 
“reuse efforts” in most scientific domains, including the nanosafety community. 
Broadly considering safety of diverse agents, a recently developed Predictive 
Toxicogenomics Space (PTGS) tool exemplifies the power of structured reuse of 
existing data, as this tool was derived and validated to 99% from evaluation of 
mostly in vitro cell perturbation data in the Connectivity Map, the NCI DTP and the 
TG-GATEs toxicogenomics databases, from the overall bioinformatic processing of 
an excess of 100 million data points (Kohonen et al, 2017). Overall, and emanating 
from reviewing the diverse assessments herein together, a “reliable reuse 
scenario” couples to quality and transparency of the data scoring, the use only of 
well-curated domain-relevant metadata, and finally downstream of that, also a 
transparent translation ultimately of the results derived from the reuse activity. 

Figure 1. All steps (including steps 1-3) 
cover reuse and are best performed with 
a defined final reuse scenario (step 4) in 
mind. 
 

https://search.data.enanomapper.net/projects/gov4nano/dashboard/
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Table 1. Overview of results and conclusions drawn in each case study presented in the current deliverable. 
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For more details about the Gov4Nano project please visit the Gov4Nano website. 
Public deliverables will be made available in due time via this website. 
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