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Good Food, Good Life

Establishing the level of safety concern for chemicals in food
without the need for toxicity testing
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I Food is chemicals &5 Nestie

Good Food, Good Life
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One-Minute World News

Last Updated: Tuesday, 22 Movember 2005, 16:57 GMT
B8 E-rmnail this to a friend & Printable version

Baby milk scare widens in Europe

Swiss-based food giant %
Mestle has ordered the recall @
of baby milk from France,
Spain, Portugal and Italy
after tests suggested

chemical contamination.
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Food is chemicals: Ne_stlé
Current understanding S

A 5000 000 man made chemicals known
A 80 000 chemicals in commercial use today
A 100 000 naturally occurring substances

— KGN

A Establish level of safety concern:

A Incident/crisis management

A Priority setting (for further testing or management)
A Optimize the use of animals

A Optimize R&D project management
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Alternative solution: 25¢ Nestle
In silico/structure-activity relationship Good Food, Good Life

Structure determines toxicological properties:

chemistry

toxicology

U Comparison

U Statistical analysis

! |

V Direct use of data from well characterized
substances

V Predictive modelling
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The application of in silico methods are increasingly

recognized

Good Food, Good Life

OPTIONS TO FULFIL THE REACH
INFORMATION REQUIREMENTS

Methods to avoid the use of animals

+ Use of information on similar
substances (Grouping and
Read-across)

+ Information combined together
from various sources (Weight
of evidence)

+ Studies using cells, tissues or
organs (in vitro)

« Computer modelling (QSAR)

Other justifications for omitting
studies
+ For example, low exposure
considerations

Animal studies

+ Results from existing studies

+ Conduct new studies as a last
resort to fill data gaps in the
core data essential for
registration

+ Testing proposals for new
studies of long-term hazards
for example carcinogenicity or
reproductive toxicity for
substances at or above 100
tonnes *

RECHA

ACToR: Aggregated Computational Toxicology Resource
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European Food Safety Authority
Committed to ensuring that Europe's food is safe
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Corporate publications
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Applicability of QSAR analysis to the evaluation of the toxicological relevance of metabolites and
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Regulatory Toxicology and Pharmacology

journal homepage: www.elsevier.com/locate/yrtph

Use of computational tools in the field of food safety
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Alternative method

Risk assessment

Quantitative Structure Activity Relationship
(QSAR)

Srructure Activity Relatinnshin (SAR) tional methods, together with appropriate training.

In this article we give an overview of how computational methods are currently used in the field of food
safety by national regulatory bodies, international advisory organisations and the food industry. Our
results show that currently the majority of stakeholders in the field of food safety do not apply compu-
tational methods on a routine basis, mainly because of a lack of in-house expertise. Some organisations,
however, are very experienced in their use and have developed specialised in-house approaches. Despite
this variable situation, computational tools are widely perceived to be a useful tool to support regulatory
assessments and decision making in the field of food safety. Recognized, however, is a widespread need to
develop guidance documents and software tools that will promote and harmonise the use of computa- 6
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http://www.epa.gov/ncct/dsstox/Images/structure_browser no version.gif
http://www.google.it/imgres?imgurl=http://unideaweb.it/html/img/img_link/Logo_ECHA.gif&imgrefurl=http://unideaweb.it/html/link/link_02.html&usg=__hbjW5i767Fj5yYuf7XjzLpbj3X4=&h=85&w=299&sz=5&hl=it&start=2&zoom=1&tbnid=hVQRx8jxQnUfFM:&tbnh=33&tbnw=116&ei=MA6DTqnyGdGZOtaZtD4&prev=/search?q=echa&hl=it&safe=active&sa=X&tbm=isch&prmd=ivns&itbs=1

Predicting toxicity:
The food context

Nestie

Good Food, Good Life

v iG]l obal 0:

I Broad chemical diversity

V Reliable/performant:

I Protective,
I Not overtly conservative

V Relevant:

I Risk assessment

V Quantitative
i NOAEL, LOAEL, TD50

I Not only qualitative (yes-no answer)

;} Establish a margin of exposure (MoE)
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Good Food, Good Life

I Margin of exposure (MoE) &5 Nestie

Risk characterization: Standard.

A Uncertainty factors (UFs):
AD| = NOAELinOta| i Inter-species differences
UFs I Inter-individual differences
I Limitations of the database

Margin of Safety (MoS) = ADI/Exposure

Risk characterization: alternative.

Preq;
dlciedA Uncertainties

Tox.value Inter-species differences

MoE =

|
I Inter-individual differences
EXpOSU = I Extrapolation LOAEL/NOAEL
I Exposure duration
i e.
MoE = Margin of exposure Research %
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QSAR

(quantitative structure-activity relationship)

Nestie

Good Food, Good Life

A Find a relationship (model) between the chemical structures of
compounds and a given property

LOAEL
comp 1l 80
comp2| 20
comp 3 77
comp4| 30
comp 5[ 200
comp 6| 5000
comp 7| 3000
comp 8 20
comp 9 300
comp 1J 4000
X o X®ad
compn 30

Biology/toxicology

Chemical Compound

chemistry

Atomic polanzabiities. \
Bond polarizabilities
Wiener number 2 |
Total polar surface area

Wiener number 1

Rotatabe boncs cout
Kappa-Shape index 2
Number of aromtic stoms > QSAR

Descriptors
Number of aromatic bonds
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Nestie

Good Food, Good Life

A 567 Lowest Observed Adverse Effect Levels, ChroniC, rat, 445 SUbStanceS

A «Leave-one-out» cross-validation
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qE) Prediction é
Z.J_ EXp. 10 100
0 error
Predicted 64% 85% 99%

average average
experimental model
variability error

Mazzatorta , P.; etal.,, Modeling Oral Rat Chronic Toxicity . J. Chem . Inf. Model.
2008 , 48, pp. 1949 -1954.
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