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Background: AMBIT – open source tools to integrate 
chemical substance databases

• Developed within a CEFIC Long-Range Initiative (LRI) since 2005

• http://cefic-lri.org/toolbox/ambit/ ( links, video & guides)

• Continuously developed and extended through various projects
• (EU FP7 & H2020 , industry);

• Chemical structure  database with support for substances
• including nanomaterials, advanced materials

• Data analysis & prediction tools;

• Tools to process and import data  (doi: 10.3390/nano10101908); 
Export in various formats ;

• Supports REST API since 2010 (doi:10.1186/1758-2946-3-18)

• Read Across Workflow https://ambitlri.ideaconsult.net with 
REACH dossiers (and more)

• Open source https://ambit.sf.net

• Flexible data model supporting 
measurements and calculations; 
ontology annotated

Reach Study Dossiers 

>1400 registered users
> 900 organisations

http://cefic-lri.org/toolbox/ambit/
https://ambitlri.ideaconsult.net/
https://ambit.sf.net/


What’s in a substance ?

ECHA Substance Identification
A substance is a chemical element and its 
compounds in the natural state or the result of a 
manufacturing process.

IUPAC definition:
a substance is a matter of constant composition, 
best characterised by the entities 
(molecules, formula units, atoms) it is composed of.

Main 
constituent

Impurity

Additive

Constituent



REACH substance definition as implemented in IUCLID 
Example: mono-constituent 

Three different 
compositions

The REACH definition of a 
substance encompasses all forms 
of substances and materials on the 
market, including nanomaterials; 
and may have complex 
composition. 

Mono-constituent: A substance with 

one main constituent.

Multi-constituent: A substance with two 

or more main constituents.

Main constituent: A constituent, not 
being an additive or impurity, in a 
substance that makes up a significant 
part of that substance. Contributes to 
the naming of the substance. 
Concentration of the main 
constituent(s) = purity of the substance.

Additive: A substance that has been 

intentionally added to stabilise the substance. 
Contributes to the substance composition.

Impurity: An unintended constituent 

present in a substance, as produced. Does not 
contribute to the naming of the substance



REACH substance definition implemented in IUCLID 
Example: multi-constituent 

Public, IUCLID Substance Data 5

The substance has 3 constituents and 
3 impurities characterized by different structures

non-confidential REACH data 
supplied by ECHA

http://ambitlri.ideaconsult.net



Chemical substance database (background)

it takes 
more than a 
single 
structure to 
describe a 
material

AMBIT Databases support substances (mono & multiconstituents, 
additives, impurities, UVCB) , nanomaterials, advanced materials, 
microplastics

• The publicly accessible chemical databases generally 
associate chemical substances with a single 
structure and do not provide easily accessible data 
on substance identity and composition.

• Cefic's Long-Range Research Initiative (LRI) AMBIT 
software enable the representation of chemical 
substances in real industry conditions

• Open source database and web application 
https://ambit.sourceforge.net

Reach Study Dossiers 

https://ambit.sourceforge.net/


LRI Read Across Tool 
https://ambitlri.ideaconsult.net

https://ambitlri.ideaconsult.net/


Toxtree (toxtree.sf.net)
Vega integration (collab with IRFMN)



LRI Read Across Tool Assessment report with final matrix

9

(section 5 & 6)

➢ The report describes the read across 

workflow in 6 sections and 5 annexes



Dashboards : Data quality (REACH dossiers)

ECOTOXTOXP-CHEM

P-CHEM



Dashboards : TOX Data quality (REACH dossiers)



Dashboards : ECOTOX Data quality (REACH dossiers)



AMBIT Search for Structures & Endpoint data

2) Find 

Substance(s)

3) Display data

1) Find Structure(s)



AMBIT Search for Structures
Exact, Similarity & Substructure

14



Structure similarity search (>300 mln structures)



AMBIT3 : Substance similarity query (example)

• Query: Pinene oligomers (UVCB)

• Hits:
• Benzenesulfonic acid, 4-mono-C20-24 (even numbered)-alkyl 

derivs., magnesium salts Benzenesulfonic acid, mono-C20-24-alkyl 
derivs., magnesium salts 

• Tetradecyl methacrylate 2-Propenoic acid, 2-methyl-, tetradecyl
ester 

• Decanoic acid, mixed esters with dipentaerythritol, heptanoic acid, 
isononanoic acid, and octanoic acid

• Benzenesulfonic acid, 4-(branched alkyl derivs.) and 
benzenesulfonic acid, 4-(linear alkyl dervis.), calcium salts

• Benzenesulfonic acid, C14-44-branched and linear alkyl derivs., 
calcium salts, overbased

• (Z)-9-Octadecen-1-ol ethoxylated
• Decanoic acid, mixed esters with dipentaerythritol, heptanoic acid 

and octanoic acid. Hatcol 5127



AMBIT 3  Data maps (REACH dossiers)

Black: mono-constituent
Cyan:  multi-constituent
Magenta: UVCB
Gray:  not specified

Black: inorganic
Cyan:  organic
Magenta: petroleum 
products
Red: organometalic
Gray:  not specified

• Substance similarity by multiple properties
• Similar substances = close points



AMBIT 3  Data maps (REACH dossiers)

Color: Melting point
Green :   low 
Blue :  below median
Orange : above median
Red : highest  melting point

Color:Water solubility
Green :   low 
Blue :  below median
Orange : above median
Red : highest  water solubility

• Substance similarity by multiple 
properties

• Color by quartiles



AMBIT 3  Data maps (REACH dossiers)

Developmental toxicity, NOAEL
Color by quartiles

Repeated oral toxicity, NOAEL
Color by quartiles



AMBIT 3  Data maps (REPDOSE , Fraunhofer ITEM)
Repeated oral toxicity, LOEL
Color by quartiles



Substance similarity search, based on the 
maps (User Interface)



Substance similarity search, based on the 
maps (User Interface)



https://ambitlri-dev.ideaconsult.net

https://ambitlri-dev.ideaconsult.net/


AMBIT 3  LRI Read Across Tool

https://ambitlri-dev.ideaconsult.net
support@ideaconsult.net

REST API & libraries

https://ambitlri-dev.ideaconsult.net/


AMBIT 3  LRI Read Across Tool
https://ambitlri-dev.ideaconsult.net/

https://github.com/ideaconsult/ambit-docker/

Distribution using modern containerized approach

Frontend updates
• New responsive  design
• Upgrade of existing user interface 

• Read Across, Structure search 
• New user interface 

• Dashboard, substance similarity

New functionalities
• IUCLID6.6 support
• VEGA integration through REST API
• Data maps similarity search

Backend updates:
• New data integration approach through 

search engine (metadata, data and multi 
property similarity) 

• Modular (microservices)

https://ambitlri-dev.ideaconsult.net/
https://github.com/ideaconsult/ambit-docker/


(nano/advanced)materials are substances

Nanomaterials safety data  (public & private)
https://search.data.enanomapper.net
EUON (public enanomapper)
https://euon.echa.europa.eu/enanomapper

• A large compilation of nanosafety
data, generated by past and ongoing 
EU funded NanoSafety Cluster 
projects have been integrated.

Core

Coating

https://search.data.enanomapper.net/
https://euon.echa.europa.eu/enanomapper


Thank you!
Questions?
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