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• New chemical substances and materials,
including nanomaterials, pose safety
challenges.

• Regulatory agencies are interested in using
safety data generated through New
Approach Methodologies (NAM).

• Data management based on FAIR guiding
principles helps with consistent curation
and reusing of accumulated data.

• Nanosafety, cheminformatics, and
bioinformatics communities can benefit
from this data management approach.

• The generated high-throughput screening
(HTS) biological data is used for efficient
clustering, ranking, prioritization of NMs
and read across.

• normalization of the HTS metrics,
separately in the range [0,1], for each
time point and endpoint;

• combination of the normalized metric
values to obtain final Tox5 endpoint
scores.
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BACKGROUND MOTIVATION AND OBJECTIVE

Results

 The new Python module enables faster data preprocessing calculations and
eliminates the possibility of errors.

 Python module and Orange workflow are extending the eNanoMapper
FAIRification workflow [3] by facilitating FAIRification of HTS data.

 The resulting FAIR data includes both raw and interpreted data (scores) in
machine readable format.

 FAIR HTS data can be distributed as data archive and/or be integrated into
eNanoMapper database [4].

Tox5 [1] in vitro toxicity scoring and ranking
concept:

HTS generates vast amounts of
data, which are difficult to
process and analyze. In addition,
using the ToxPi software creates
even greater difficulties:

 requires time-consuming 
manual processing,

 difficult to scale for larger NM 
datasets, 

 prone to errors
 challenging to implement 

FAIR principles

We have developed a new Python module for collection and annotation of raw data, consequent normalization and calculation of dose-response metrics. The module invokes
ToxPi-R library and strictly follows the original Tox5 approach. The module can be used independently or as a part of developed by us Orange [2] workflow with custom widgets
for fine tuning of the data processing.

METHODS

Toxpi preprocess 
 Custom data normalization
 Calculating dose – response metrics

Tox5 calculation model
 Cell selection 
 Automatic grouping by  endpoint or by time-endpoint
 Manual creating specific groups

Tox5 pie view
 Pie view of ranks, and combined toxicity scores for each material
 User selectable set of materials for view
 Save image in convenient formats (e.g. png, jpeg)

Table output with calculated dose-response metrics

Table output with calculated TOX5 scores, ranks for different grouping

Read HTS data
 Read HTS meta data from annotation file
 Read HTS data from csv or excel formats
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eNanoMapper data model is flexible and
dynamic and allows efficient FAIR support

The eNanoMapper database is an open source
chemical substance data management solution,
which currently possesses the largest searchable
compilation of nanoEHS data in Europe [4].

Online user interface enabling user
friendly access to the aggregated search
index of (sub)set of eNanoMapper
database instances [4].
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