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Background

⇨ using natural substances is a logical choice



Background

https://op.europa.eu/en/publication-detail/-/publication/eb0a62f3-031b-
11ed-acce-01aa75ed71a1/language-en/format-PDF/source-285338970

Natural substance not per definition safe substance

JRC has developed framework

Safe and Sustainable by Design
⇨ aims for early assessment of 
all substances involved

Avoid or be prepared: the sooner, the better!

https://op.europa.eu/en/publication-detail/-/publication/eb0a62f3-031b-11ed-acce-01aa75ed71a1/language-en/format-PDF/source-285338970


Background

Natural substances typically more complex than conventional substances

Natural substances

o Mixture of components
o Exact composition not always known or variable (time of harvest, growing conditions 

& location, …)

Conventional active substances

o Monoconstituents where different batches are very similar

Assessment of natural substances more time consuming 

⇨ high potential for automated screening tools



Data input
Example: Lavender oil

List of (known) 
components

For natural 
substances:

Multiple lists 
depending on 
growing
conditions

Approach also 
valid for lists of 
coformulants



Screening process

Tiered approach

Tier 3

Literature 
search

Tier 2

QSARs

Tier 1

Database
screening

Data output:

Overview of 
possible alerts



Tier 1: Automated database screening

Time consuming to check 

manually

⇨ Automated screening

Check of existing databases and lists for specific endpoints:
o CLP
o CMR
o ED
o PBT
o …

Wide array (ministries, EU, NGO, companies,…):
o US EPA
o EU REACH
o SVHC
o EU ED priority list
o CORAP
o …

Data-rich components



Tier 1: Automated database screening

From BAuA

https://www.subsportplus.eu/subsportplus/EN/Substances/Data
base-of-restricted-and-priority-substances/restricted-priority-
substances_node.html



Tier 1: Automated database screening

Already developed at ARCHE for CMR, PBT and ED endpoints 
Automated batch screening e.g ED endpoints together with My Chemical Monitoring BV 

Output: matrix of substances versus lists 

⇨ alerts identified



Tier 2: Automated QSAR screening

linalool 

source: ECHA
https://echa.europa.eu

Screen large volumes of structures 
using QSARs
⇨ “batch mode”

Predictions for endpoints based 
on chemical structure
o Human toxicity (CMR, ED)
o Fate & ecotoxicity (PBT)

Uncertainty on predictions (e.g. 
applicability domain) critical: 
important to also report/quantify

Screening of available databases for similar 
structures ⇨ potential for read-across



Tier 2: Automated QSAR screening

Different automated QSAR packages exist e.g.:
o VEGA (https://www.vegahub.eu/portfolio-item/vega-qsar/)
o Janus (https://www.vegahub.eu/portfolio-item/janus/)
o OECD (https://qsartoolbox.org)

⇨ “batch mode” available

Models have different applicability domains
Today: user needs to check manually for each component

⇨ automate process

Target: provide consolidated overview based on different packages

⇨ QSAR screener for R&D phase company 

⇨ applied for KEMI on 1-10 tpa REACH substances

https://qsartoolbox.org/


Tier 3: Literature search

https://averbis.com/information-discovery/

Data-poor substances

Manual check   
e.g. Web of Science

Data-rich substances

Use text mining to develop 
filters to organise manuscripts

Use AI to pre-process 
manuscripts as relevant or 
non-relevant 

Semi-automatic check of 
literature 



Screening advantages

https://food.ec.europa.eu/system/files/
2023-07/pl_pesticides_auth-

ppp_report.pdf

Identify alerts for natural substances
⇨ stop in early phase (discard as “low-risk substance”)
⇨ be prepared for higher-tier testing

Identify best time to harvest, growing locations/conditions for 
natural substances
⇨ be mindful about impact on efficacy!

Identify sustainable co-formulants with automated screening 
(cfr. DG SANTE call regarding co-formulants in biocontrol products)

https://food.ec.europa.eu/system/files/2023-07/pl_pesticides_auth-ppp_report.pdf


Challenges and limitations

Only info on components, not on natural substance as a whole

Not to identify safe compounds

⇨ No data ≠ safe

⇨ Remains a screening: false negatives/false positives possible

Possibly still unknown components in the composition



• Thank you!
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