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In 2023, new hazard class for endocrine disruptors (ED) was introduced under ECHA’s CLP Regulation. A reliable, efficient and reproducible solution for early-stage identification of 
this hazard is required to enable rapid screening of a large industrial dataset for potential endocrine-related activity.

Primary Search
Batch conversion of 2,129 CAS via EPA CompTox Dashboard.

Secondary Search
Gap-filling via PubChem for missing SMILES.

Standardization
PubChem SMILES processed through OPERA to ensure parity 

with EPA Dashboard protocols (QSAR-ready).

KNIME Quality Control
Automated duplicate removal and flagging of problematic 

structures.

Expert Review
Final visual inspection of flagged substances for 100% 

transparency.

Transparency & Traceability Every substance retains its original identifier throughout 
the pipeline. The final output includes a Metadata-Rich Audit Trail, documenting the 
source (EPA/PubChem), transformation steps, and justification for any exclusions.

Step 1
Data Curation 

(The Gatekeeper)

Step 2
Multi-Model 

Prediction 
(The Engine)

Step 3
Ontological 

Normalization 
(The Translator)

Step 4
Rule-Based 
Integration 

(The Decision)

17 High-Throughput (Q)SAR Models
Simultaneous screening of EATS modalities.

2,129 Substances → 1,366 
SMILES

Standardization of structures to 
ensure Applicability Domain (AD) 

consistency.

Modality # of Models Integrated Tools

Estrogen (E) VEGA (2), OPERA (3), 
Percepta (2), ToolBox (2)

Androgen (A) VEGA (1), OPERA (3)

Thyroid (T) VEGA (3)

Steroidogenesis (S) VEGA (1)
SMILES Lost

763 Substances Excluded. 
Failed SMILES conversion.

Standardized Interpretation
Harmonizing diverse model 

outputs into a unified framework 
for consistent assessment.

Tiered Classification & 
Scoring

Integration of R & C Scores to 
move from raw predictions to 

High-Confidence prioritization.
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The Problem
Different models speak different "dialects"

The Solution
 A Standardized Dictionary

BEFORE
HETEROGENEOUS DATA 

AFTER
STANDARDIZED ONTHOLOGY

The Goal 
Combine multi-tool predictions into a prioritized final assessment

The Solution
• Applied a high-sensitivity OR-Gate logic for the 

Receptor Score (R score).

• Implemented a stringent multi-factorial Confidence 
Score (C score) to assess reliability based on AD and 
consensus.
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METHODOLOGY
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A total of 1,366 substances were successfully processed. Initial high-sensitivity (OR-
gate) screening flagged a significant portion of the dataset for potential interaction. 
E: 26%; A: 18%; T: 5%; S: 2%; Total EATS Concerns: 36%.

By applying a Confidence Score threshold, the workflow effectively distinguished 
"alerts" from “high-probability risks”. This refinement narrowed the focus of 
prioritisation significantly:
• E, A: Priority hits dropped from as high as 26% down to 6%.
• T, S: Priority hits dropped to 2%.
• Overall Impact: The total list of substances flagged for potential concern was 

reduced from 36% to 13%

Key Takeaway
The tiered classification system prevents "over-flagging" by prioritizing only those 
substances with robust, evidence-backed model predictions.

The KNIME-based decision tree provides a scalable and conservative roadmap for chemical management:
• Portfolio Resilience: Proactive identification of potential EDs  future-proofs the product pipeline against emerging ED-

related concerns.
• Safe-by-Design: By addressing the presence of future potential Substances of Concern (SoCs) during early 

development stages.
• Scalable governance: Enables systematic prediction of ED potential across large industrial data set without reliance 

on animal testing.

NOW 1,366 Substances | 17 Models
SOON Expanded Dataset | 37+ Integrated 
Models

Future Directions
Scaling & Expansion

INTRODUCTION

RESULTS: PRIORITIZATION AND IMPACT

CONCLUSION: STRATEGIC VALUE
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