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Increasing robustness, transparency and
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OpenFoodTox: EFSA’'s Open
Source Hazards Database
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eJ EFSA Journal

o~ N \PPROVED: 8 December 2016

4o 10.2903/].efsa.2017.e15011

Editorial: OpenFoodTox: EFSA’s open source toxicological
database on chemical hazards in food and feed

Jean Lou Dorne?, Jane Richardson®, Georges Kass®, Nikolaos Georgiadis®,
> Mario Monguidi?, Luca Pasinato®, Stefano Cappe®, Hans Verhagen' and
Tobin Robinson?
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l 1 ‘OPENFOODTOX: EFSA' S CHEMICAL HAZARDS DATABASE

“\. “ “?' Catalogue of EFSA’s chemical toxicity data since creatlon

-Contaminants (Human and Animal health)
-Vitamins and minerals (Human health) (NDA),

-Food additives and Nutrient Sources, Food contact materials, Flavourings
and processing aids (Human Health)

-Feed Additives (Human and Animal Health, Ecotoxicology)
-Pesticides (Human and Animal health, Ecotoxicology)

i®" Easy Reference and Crisis
-One reference DB Chemical Hazards: Search easily and efficiently
-Crisis: Quick and Easy access to all EFSA’s Hazard Data

International Harmonisation

- Use OECD Harmonised Templates (OHT) for data model (ECHA/OECD)
compatible with IUCLID/ ECHA-OECD QSAR toolbox
-Search compounds by name, CAS number on e-chem portal

-Generate data sheet as summary of hazard id and charact (June 2016)
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WHAT DOES OPENFOODTOX CONTAIN ?

oChemlcaI Information

Information on chemical nomenclature (EU nomenclature, IUPAC, CAS... ),
trade name, chemical group/panel (i.e. pesticide), chemical use (i.e
fungicide), chemical structure (i.e triazoles, organophosphates....).

I -Document descriptors

Information on EFSA’s opinion for the specific chemical or group of
chemicals. Info from EFSA ‘s RAW system (question number, mandate,

& number), link to the document

oToxicity Endpoint/ Hazard identification

~~Information on critical toxicity study using OECD picklists when possible
" (species, dose, target organ...)

oCritical study to demonstrate genotoxicity status
Providing essential information of critical genotoxicity study when assessed

oHazard /Risk characterisation
Information for health based guidance values (ADI/TDI) uncertainty factors...
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TOWARDS AN OPENSOURCE HAZARD DATABASE
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Substance
(-3-2,7-Dimethy|-6-octen-1-ol
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Substance

(-3-2,7-Dimethy|-6-octen-1-ol

Substance

--Hyoscyamine and (-)-
copelamine group

1R, 25 SR)-N-[2-(Pyridine-
Sty

menthanecarboxamide

Substance Author
B}-LT' EFSA CEF
imethyl-
E-octen-1-
-)-Alpha- EFSA AFC
elemsol
Substance

Author

EFSA
CONTAM

EFSA
CEF

2006

3,10-Dihydroxy stearic acid cligomers

Acrylic acid, methyl ester, telomer with 1-dodecanethicl, C16-C18 alkyl esters

Substance Characterisation

has Component CAS EC Maolec
Number Ref formu
No
as such (-3-2,7-Dimethy|-6-octen-1-ol 7540-51- 231- C10H2
4 415-
7
as such (-}-Alpha-cedrens 469-61-4 207- C15H2
418-
a4
EFSA outputs
tI]dutput Legal Basis Panel Published Title
2180 Commission EFSA 02/20/2013 Scientific Opinion on Flavouring Grou
Reaulation (EC) CEF Revizion 4 (FGE.DERev4): Straiaht- ar
Hazard Characterisation: Reference points
Year Dutput Study Test Type Species Route Duratio
days)
2013 23%6 Human study with Human Mot
health volunteers reported
2014 2524 Human subchronic Rat oral: feed 30
health
Hazard Characterisation: Reference values
Output Id Assessment qualifier value unit
2180 TTC Cramer Class 1 = 30 Egk
vifday
2232 TTC Cramer Class 1 = 30 Egk
vilday
Genotoxicity
Author Year Output Id Genoto
EFSA AFC 2003 44 Mot dets
EFSA AFC 2003 44 Megativ
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SCIENTIFIC OPINION

Scientific Opinion on the safety assessment of the substance fatty acids,
C16—18 saturated, hexaesters with dipentaerythritol for use in food contact
materials’

EFSA Panel on Food Contact Materials, Enzymes,
Flavourings and Processing Aids (CEF)>

/ M DbdOpenfoodTOx. Micr % '\ | ey | | = | EY ] R
<« C {} | @ Secure | https://dwh.efsa.europa.eu/bi/asp/Main.aspx?src=Main.aspx.2048001&evt=2048001&share=1&hiddensections=header%2Cpath%2CdockTop%2Cerror%2Che @ +r 0B :
25 Apps @ The PubChem Projec [l HOME n Design Indaba | a be E GACS: GACS: substar * Compendium of Bot @ Enterprise (2! CompTox Dashboarc [ SEURAT-1-Towards [} https://dwh.efsa.cur »

Substance Characterisation

Y FILTER
Substance Browser . Substance has Component ﬁﬁﬁlber ﬁ{‘_; Ref Molecular formula smiles
¥ Sub Mame (4352) v Fatty acids, C16-18 saturated, hexaesters with as Fatty acids, C16-18 saturated, hexaesters with C106H216020-
dipentaerythrital such dipentaerythrital C118H240020
dipentaerythrital L]

@ Fatty acids, C18-18 saturat ..

EFSA ocutputs

Id Type
Fatty acids, C16-18 saturated, 2622 Regulation (EC) No EFSA 02/18/2015 Scientific Opinion on the safety assessment of the substance fatty EFSA doi: 10.2503/].efsa.2015.4021
exaesters with 1935/2004 CEF acids, C16-18 saturated, hexassters with dipentasrythritol for use opinion
dlpentaer‘,l‘thrltul {amendad) in food contact materials
Hazard Characterisation: Reference points
Mo dsts returmed for this wiew: This might be because the spplied filter socludes all dats.
Hazard Characterisation: Reference values " -
Mo dsts returned for this wiewe This might be because the applied filter ssocludes all data.
Genotoxicity
Substance Author Year Dutput Id Genotoxicity
Fatty acids, C16-18 saturated, hexaesters with dipentasrythritol EIEEA 2015 2622 Megative
™ (CEF)-2015-EFSA_J..pdf ~ Showall | X
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SCIENTIFIC OPINION

Scientific Opinion on the safety assessment of the substance ethylene glycol
dipalmitate, CAS No 624-03-3, for use in food contact materials

Y — EFSA Panel on Food Contact Materials, Enzymes,
e o o - Flavourings and Processing Aids (CEF)2’3

i Apps (@) The PubChem Projec [ HOME m Design Indaba | a be E GACS: GACS: substar = Compendium of Bot @ Enterprise (.

CompTox Dashboard [ SEURAT-1-Toward: [N https://dwh.efsa.eur »
FILE VIEW FORMAT

¥ R | oo Substance Characterisation
Substance Browser . Substance has Component CAS Number EC Ref No Molecular formula smiles

Ethylene glycal dipalmitate zs such Ethylene glycol dipalmitate 524-03-3 210-826-5 CI4HE504 CCOCCOCCOCCCOCCo] =0) 0CCOC] =0 yoOCCOCCOCCCOoCT
w Sub Mame (4352) .

ethylene glycol dipslmitate L

(®) Ethylen= glycol dipsimitate

EFSA outputs P
Id Type
Ethylens 2621 Regul;tion [EC) No EFSA 02/18/2015 Scientific Opinion on the safety assessment of the substance ethylene EFSA doi:10.2%03/j .efsa.2015.401%
g_','cclv ate }.9 5_-'2d0%‘! CEF glycol dipalmitate, CAS Mo 62“--33-2_- for use in food contact materials opinion
ipalmita (amendad]

Hazard Characterisation: Reference points

Mo data returned for this view. This might be because the applied filter excludes all data.

Hazard Characterisation: Reference values

Mo data returned for this view. This might be because the applied fiter excludes sl dats.

Genotoxicity
Substance Author Year Dutput Id Genotoxicity

Ethylene glycal dipalmitate EFSA CEF 2015 2621 Megative

‘ Substance Browser «

2 A ——

ﬁ (CEF)-2015-EFSA_J...pdf

=) e \i/@/ o4 i\@“\@” ' @ B

03/07/2017 |
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SCIENTIFIC OPINION

Toxicological evaluation of benzophenone'

Scientific Opinion of the Panel on food contact materials,

- - . ~
/ M DbdGpenfoodTox Micr X & enzymes, flavourings and processing aids (CEF)
=
C Y | & Secure | https://dwh.efsa.europa.eu/bi/asp/Main.aspx?src=Main.aspx.2048001&evt=2048001&share=1&hiddensections=header%2Cpath%2CdockTop%2Cerror%2Che @ fr v ]
5 Apps @ The PubChem Projec [ HOME u Design Indaba | a be E GACS: GACS: substar  © Compendium of Bot @ Enterprise (2] CompTox Dashboarc [ SEURAT-1-Towards [} httpsi//dwh.efsa.eur

Substance Characterisation

FILTER
:ubsta nce Browser - Substance has Compeonent CAS Number EC Ref No Molecular formula smiles
- ETETE T ) Benzophenone as such Benzophenone 113-61-9 204-237-6 C12H100 Cl=CC=C{C=C1)C(=0)C2=CC=0C=02
benzophencne X

(O 2,4,4-Triffuorobenzophenone

() 4-Methybenzophenone

(%) Benzophenone EFSA outputs

O Benzophenone and 4-Hydr. .. Substance ?cll.ll:pul: Legal Basis Panel Published Title ?;;gut Doi
Benzophenone 415 Regulation (EC) No EFSA 03/04/200% EFSA statement on the presence of 4-methylbenzophenone found in EFSA doi:10.2502/].2f52,.2005.243r

Hazard Characterisation: Reference points
Substance Author Year ?El,.ll:put Study Test Type Species Route (D&.lar:stion Endpoint qualifier value unit Effect To
Benzophznone EIEEA 2009 415 'F\':ani‘t?'\n EEE{;‘E;EHOH Rat rw\:;nrted LOAEL = [ g‘lg}'écgy I’;:Lstnurfl:otgi:;lg Iz he
Benzophenone EIEEA 2003 477 E:ani‘tin chronic Rat ?Lr:lf 735 EMDL10 = 24 g‘lg}'écgv hLStnﬂr?:otEEalg Iz ne
Hazard Characterisation: Reference values
Substance Author Year Dutput Id Assessment qualifier value unit Population
Banzophznone EFSA AFC 2008 2287 TTC Cramer Class 111 = 1.5 Eg;}lég;y Consumers
Benzophenone EFSA CEF 2009 477 TOI = 0.02 g1g}'é|<§y Consumers
Genotoxicity " -
Substance Author Year Output Id Genotoxicity
Benzophenone EFSA CEF 2009 415 Megative
Benzophznone EFSA CEF 2009 477 Megative
@ (EFSA)-2009-EFSA_...pdf ~ @ (EFSA)-2009-EFSA_...pdf -~ E (CEF)2-2015-EFSA_...pdf ~ @ (CEF)-2015-EFSA_L..pdf # E (CEF)-2015-EFSA_J...pdf ~ Show all X

. —— e o | = 0 ol il il
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* OPENFOODTOX IN KNOWLEDGE JUNCTION

’ ‘ 3 D OpenFoodTox: EFSA's ch X D = 28

c 0O | & Secure | https;//zenodo.org/record/344883# WUJkg_mGPIV Q 1'.‘(| B DBA :
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OpenFoodTox: EFSA's chemical hazards
daFl)tabase OpenAlRE

Baldin, Rossells; Fioravanzo, Elens; Pavan, Manuels; Bassan, Ariznng; Dorne, Jean Lou; Richardson, Jang; Kass, Georges;
Georgiadis, Mikolaos; Monguidi, Maric; Pasinato, Luca; Cappé, Stefano; Vierhagen, Hans; Robinson, Tobin

In fooo safety, hazard identification and characterisation aims to determing safe levels of exposure for substances for

numan health, animal health or the environment from pivotal toxicology studies that provide the basis for a reference point. Bublicationidane

April 10, 2017
& summary of human health, animal health and ecological hazard assessments has been collected and structured into c
EFSAs Chemical Hazards Database (continucusly updated since its foundation in 2002,): OpenFoodTox. OpenFoodTox Do T et
provides open source data for substance characterisation, links to the relevant EFSA output, background regulations
and summaries of critical toxicelogical endpoints. OpenFoodTox contributes actively to EFSA's 2020 Science Strategy and (s):
to the aim of widening EFSA's evidence base and optimising access to its data as a valuable open source database that iy | ol ety e st exacos
can be shared with all scientific advisory bodies and stakehclders with an interest in chamical risk assessment. In addition, food additives
OpenFoodTox has baen submitted to the OECD's Global Portal to Information on Chemical Substances (2ChemPortal) so food contact materials
that ingividual substances can be searched as part of the nationzl and intermational databases. e T T

Since its creation in 2002, EFSA has produced risk assessments for more than 4000 substances in over 1,600 scientific toxicology
opinions, statements and conclusions through the work of its scientists. Information summarising these risk assessments Subject(s):
has been extracted into eight tables (Opinion, Study, Component, EndpointStudy, Genotox, EFSAQuestion and Synonyms).

Format: Excel (XLSX); Contact: data.collection@efsa.eurcpa.eu P —
)
Related identifiers:
Files (10.4 MB) Referenced by:
10.2903/sp.efsa.2013.EN-458,
Name Size 10.2903/sp.efsa.2014.EN-654,
10.2903/j.efsa.2017.15011
Communities:
Knowledge Junction

EFSAQutputs_K.J.xlsx 2153 kB & Download
mdS5ce7al7f52¢c7872a1 5ce2das0c11533a @

Genotoxicity_KJ.xlsx 97.2kB & Downlozd License (for files):
7bE84230dbcE544445938 4462 @ [ Creative Commons Attribution 4.0

12:42
15/06,/2017

Full Download Knowledge junction:
https://zenodo.org/record/344883#.WUDgK_mGPIU




Open Source in silico Tools

to Quantify Toxicological
Processes
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» Case studies to develop in silico tools

- QSAR model on pesticide Toxicity in bees
(OpenFoodTox, US-EPA, DEMETRA DB) : Classifier

- QSAR model to predict LC,, in rainbow trout
(OpenFoodTox) : Continuous model

-Physico-chem properties, structure, toxicity : R2 >0.75

- QSAR model to predict NOAEL in rats (OpenFoodTox,

Fraunhofer) : Continuous model
-Physico-chem properties, structure, toxicity : R2 >0.75

» Scientific report Summer 2017
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ELSEVIER

Food and Chemical Toxicology %

journal homepage: www.elsevier.com

The application of new HARD-descriptor available from the CORAL software to
building up NOAEL models

Alla P. Toropova™*, Andrey A. Toropov”, Marco Marzo®, Sylvia E. Eschetr”, Jean Lou Dorne®, Nikolaos Georgiadis®,
Emilio Benfenati®

* Department of Enviconmenial Healtk Science, Laboratory of Envirenmenial Chemisiry and Texicology, IRCCE Jstituio di Ricerche Farmecologiche Mario Negri, Via Lo Masa
19 20856 Milano, faly

B Fraunhafer instimte for Toxicology ond Experimental Medicine ITEM, Hamnover, Germany

* Scientific Committee and Emerging Risks Unit, Evropean Food Safely Authority, Via Carfo Magne 14, 43126 Parma, ftaly

ARTICLE INFO ABSTRACT

Article history: Continuous 5AR models have been developed and validated for the prediction of no-observed-adverse-effect (NOAEL)
Recerved 11 November 2006 in rats, using training and test sets from the Fraunhofer RepDose® database and EFSA's Chemical Hazards Database:
i;':‘:""""l in revised form 16 March OpenFoodTox. This paper demonstrates that the HARD index, as an integrated attribute of SMILES, improves the pre-

diction power of NOAEL values using the contimious (SAR models and Monte Carlo simulations. The HARD-index is
a line of eleven symbaols, which represents the presence, or absence of eight chemical elements (nitrogen, oxygen, sulfur,
phosphorus, fluorine, chlonne, bromine, and iodine) and different kinds of chemical bonds (double bond, triple bond,
and stereo chemical bond). Optimal molecular descriptors calculated with the Monte Carlo technique (maximization of

Accepled 28 March 2017
Availahle online xxx

Keywords correlation coefficient between the descriptor and endpoint) give satisfactory predictive models for MOAEL. Optimal
DSAR maolecular descriptors caloulated in this way with the Monte Carlo technigue {maximization of correlation coefficient be-
NOAEL tween the desenpior and endpoint) give amongst the best resulis available in the literature. The models are built up in

QECD principles accordance with OECD principles.
Maonte Carlo method

S i CORAL software i 2006 Published by Elsevier Lid.
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Scientific models used by EFSA over the last 15 years have been brought togeth:
in a new EFSA community: the Knowledge Junction. The models can be shared
and cited and you can submit your own. A selection of these tools are also
available as web applications on the new EFSA Statistical Models Platform; just
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v OpenFoodTox provide historical data from EFSA RA

?’U‘ Human, animal health and Eccological RA

v QSAR models to support 3Rs and provide new tools

— 48 v Next for OpenFoodTox:
€8 - Keep publishing Opensource data once/twice a year
-Improve DB include physico-chemical properties/TK data

~v" Open Source TK models to integrate exposure (external)
- to TK (internal) and Toxicity by 2018




v QSAR models : Istituto Mario Negri, Milan, Italy

——

: = v TK platform:

7 1.Laser Analytica, Paris, France
B 2. INERIS, Paris, France
3.Radboud University, Niemigen, The Netherlands

v TK/TD platform:

2. ISS, Rome, Italy
3.University of Utrecht, UtrechtThe Netherlands
4.University of Bretagne, Brest, France
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