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Risk Assessment of Chemicals 
in Food and Diet

The safety of our food supply is a shared responsibility, from farm to fork, of the food pro-
ducing industry, regulatory authorities and consumers. As part of this safety assurance it is
essential to assess the potential risks posed by food and food ingredients.

Aims of the project were:

• To explore means of improving the principles applied to, and scientific basis of, risk assess-
ment with respect to food additives and contaminants, micronutrients and nutritional sup-
plements, macronutrients and whole foods.

• To consider possible interactions between individual chemicals and effects of the food
matrix.

• To identify the gaps in knowledge that might lead to differences in interpretation of toxico-
logical and exposure data, and the research needs to reduce these.

• To determine the nature and level of testing needed for safety evaluation relevant to the
nature of the chemical, level of use/occurrence in the diet and human exposure.

• To add a European contribution to international initiatives to harmonise principles, termi-
nology and methodology for risk assessment.

• To contribute towards a consensus on risk assessment issues that is scientifically transpar-
ent and justifiable.

• To assist risk managers in developing appropriate, defensible food standards that adequate-
ly protect the safety of the consumer while allowing for innovation in food production and
processing.

A European Commission Concerted Action Programme
Supported by the European Commission 

Thematic Programme 1 – Quality of Life (QoL), Key Action 1 – Food,Nutrition and Health

Organised by International Life Sciences Institute – ILSI Europe
83, Avenue E. Mounier, box 6

B-1200 Brussels
Co-ordinator: Dr. Juliane Kleiner – ILSI Europe
EC-contact: Dr. Achim Boenke – Research DG

Duration of the project: 1 January 2000 to 31 December 2002
Contract number: QLK1-1999-00156
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Structure of the project
A collaborative, multidisciplinary, and primarily European network has been established to critically
assess the current knowledge in Risk Assessment and to examine the science base for new qualita-
tive and quantitative methodologies for risk assessment with respect to the various food chemical
categories. In total more than 120 experts  coming from all European countries including Central
and Eastern Europe countries, the USA, Canada, Australia and Japan participated in the project.
Individual Theme groups (ITGs) were formed to address all steps involved in risk assessment  and to
integrate them in the most relevant manner. All papers were revised in Plenary Meetings prior to
their publication.

First set of ITG Papers
Six Individual Theme Groups (ITGs) were organised to consider the first three steps of the risk
assessment process as follows:

• Hazard identification by methods of animal-based toxicology
• Methods of in vitro toxicology
• Hazard characterisation of chemicals in food and diet : dose-response, mechanisms and extrapo-

lation issues
• Mathematical modelling and quantitative methods
• Assessment of intake from the diet
• The contribution of epidemiology

Items addressed by each ITG
• Current status
• Limitations
• Reliability
• Potential for improvement
• Gap analysis and research needs

The reports from these six groups were published in Food and Chemical Toxicology (Volume 40,
No 2/3, pages 137-427)
Gaps and research needs identified by the 6 ITGs can be found on the FOSIE website
(www.ilsi.org/europe/fosie)

Final ITG Papers
Based on the outcome of the previous paper, a final ITG on Risk Characterisation prepared one inte-
grated document on the characterisation and quantification of risk in the food area.

The following categories of compounds were considered:
• Chemicals of low molecular weight, e.g. food additives, pesticides, contaminants
• Micronutrients and nutritional supplements, e.g. vitamins and minerals
• Macronutrients, e.g. proteins, lipids, carbohydrates
• Whole foods, e.g. new varieties of food plants or exotic fruits

Timeframe

Fosie p by page  25/04/03  8:16  Page 2



Results of final ITG on Risk Characterisation
The Risk Assessment Paradigm

Problem formulation

Exposure Assessment
• levels of substance in food and diet
• amounts of food consumed
• intake in individuals (max/min, 

regularly/occasionally)
• intake in special population groups

Hazard Identification
• identification of adverse health effects

- human studies
- animal-based toxicology studies
- in vitro toxicology studies
- structure-activity considerations

Hazard Characterisation
• selection of critical data set
• mode/mechanism of action
• kinetic variability
• dynamic variability
• dose-response for critical effect
• identification of starting point

Reconsideration due to unexpected 
data on exposure or hazardAdvice to Risk Managers

Risk Characterisation

Decision tree for consideration of all classes of food chemicals

Initial Problem Formulation

Exposure
Assessment

Hazard
Characterisation

Refinement/updating of problem formulation

Threshold or non-threshold hazard characterisation strategy

Integration of exposure assessment and hazard characterisation
(considerations include data reliability, relevance of dose-response to exposed popu-

lation, modes of action, metabolism and toxicokinetics, effect of matrix, etc.)

Non-threshold Threshold

Identification of
at-risk groups

Identification of
at-risk groups

Quantitation 
of risk

Determination of a health-based guidance
value or quantitation of risk

Expression of uncertainties and sensitivity analysis

Description of data-gaps

Consideration of interactions with other substances

Risk comparisons (structure activity, alternatives, substitutes)

Advice on health consequences of intakes greater than 
those used in risk characterisation
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Risk characterisation schemes for different classes of food chemical

Whole foods

Is it appropriate to consider 
the components of the food
as macro- or micronutrients

or low molecular weight com-
pounds?

Consider the components
individually, in particular any
associated toxicants, accord-
ing to the appropriate cate-

gory

Specific considerations are
satisfied, proceed with risk
characterisation. Formulate

advice to risk managers

Determine the overall level of
testing required and review

when the data have been pro-
vided. Formulate interim advice

for risk managers

Is there a pre-
existing coun-
terpart to the

proposed whole
food?

Do projected
usages level
have nutri-
tional impli-

cations?

Consider need for nutritional
safety assessment

Specific considerations
are satisfied, proceed

with risk characterisation.
Formulate advice to risk

managers

Micronutrients and nutritional supplements

Does prior knowledge (e.g. physiological or metabolic properties,
or information from clinical usage) raise concerns for individuals

with high intakes from diet or dietary supplements?

Does the form in which the
micronutrient is to be con-

sumed raise questions
about its bioavailability?

Are the
appropriate

ADME studies
available?

Note the
need for
ADME
studies

Specific considerations are
satisfied; proceed with risk
characterisation. Formulate

advice for risk managers

Determine the overall
level of testing required
and review when this
has been provided.

Formulate interim advice
for risk managers

Is the intake of the
micronutrient from all
dietary sources well

defined?

Review all available 
data from studies in ani-

mals and humans

Note the
need for

appropriate
intake stud-

ies

Are there adequate studies
in humans at high intakes?

Are there
appropriate
animal toxi-
city studies?

Low-molecular weight (mass) compounds

Assess data needs and review the available data for 
quality and relevance

Are the data appropriate and adequate for risk characterisation?

Is the critical effect
considered to have a

threshold?

Is exposure
avoidable?

Request that the rele-
vant studies be
undertaken and 

review when available

Consider the use of lin-
ear extrapolation or use
of an ALARA or ALARP

approach

Formulate interim
advice for risk man-

agers

Are the data
adequate for

derivation of a
health-based

guidance value?

Can a meaningful
margin of safety or
margin of exposure
be determined from
the available data?

Request the rele-
vant studies be 
undertaken and 

review when 
available

If there are suf-
ficient data con-
sider the use of
a probabilistic

method

Is the margin of
exposure/safety

low in relation to
the nature of the

hazard(s)?

Specific considerations
are satisfied; proceed

with risk characterisation.
Formulate advice for risk

managers

Consider the need 
for human epi-

demiology 
studies and/or

other additional
studies

Macronutrients

Assess the data needs for the macronutrient on the basis of
prior knowledge of it  and any analogues

Does it contain or 
is it a protein?

Are there adequate data
to provide reassurance
about possible aller-

genicity?Review all available
data from studies in
animals and humans

Are appropriate and adequate
studies in humans of ADME

and tolerance available?

Are there additional ade-
quate studies that address
the question of safety in

humans?

Consider the need
for ADME and toler-

ance studies in
humans

Are there relevant
studies in animals or

in vitro

Consider the need
for pre-launch stud-
ies or post-launch

monitoring

Consider the need
for animal toxicity

tests

Specific considerations are
satisfied; proceed with risk
characterisation. Formulate

advice for risk manager

Determine the overall level of
testing required and review

when the data have been provid-
ed. Formulate interim advice for

risk manager

Are there good quality data
on the use of the whole

food in its country of origin
(where applicable)?

Consider possibility of a
limited release with

post-launch monitoring

Are there concerns about
allergenicity of any of the
components of the food

Consider studies to
establish potential for

allergenicity

Are there concerns about
possible interactions with
other foods or of changes

during preparation?

Consider possibility of
laboratory studies and/or

limited release with
post-launch monitoring
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Conclusions

Risk charcterisation is an iterative process; the output depends on
• the question to be addressed
• the nature of the substance
• the available data
• the nature of the hazard
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Management Team ILSI Europe

Dr. Berry Danse†

Dr. Juliane Kleiner
Ms. Sandra Tuijtelaars, M. Sc.

Steering Committee
Dr. M. Smith (Chair) – Unilever (NL)

Dr. B. Danse† – ILSI Europe (B)
Prof. G. Eisenbrand – University of Kaiserslautern (D)
Ms. B. Kettlitz – The European Consumers Organisation (BEUC) (B)
Dr. J. Kleiner – ILSI Europe (B)
Prof. R. Kroes – IRAS – Utrecht University (NL)
Dr. D. Müller – Procter & Gamble (D)
Dr. A. Tritscher – Nestlé (CH)
Ms. S. Tuijtelaars, M. Sc. – ILSI Europe (B)
Prof. P. van den Brandt – Maastricht University (NL)
Prof. R. Walker – University of Surrey (UK)
Dr. G. Würtzen – Coca-Cola (DK)

For any questions about the 
FOSIE project, please contact:

Dr. Juliane Kleiner (Project Co-ordinator)
ILSI Europe 
83, Avenue E. Mounier, Box 6
B-1200 Brussels
Tel: +32 2 771 00 14 Fax: +32 2 762 00 44
E-mail: jkleiner@ilsieurope.be

Ms. Sandra Tuijtelaars, M. Sc. (Project Manager)
ILSI Europe
83, Avenue E. Mounier, Box 6
B-1200 Brussels
Tel: +32 2 771 00 14 Fax: +32 2 762 00 44
E-mail: stuijtelaars@ilsieurope.be

or have a look at the project website: 
http://www.ilsi.org/europe/fosie

The advice to risk managers may be quantitative or qualitative, dependent on problem 
formulation, data availability and the nature of the compound or substance. 

Quantitative advice can be in one of the following forms:

• an estimate of the risks associated with different levels of exposure (e.g. for an unavoidable contaminant);
• a health-based guidance value (e.g. for an additive, pesticide, veterinary drug or other avoidable contaminant); 
• as a ratio between the NOAEL in experimental or epidemiological studies, and the estimated amount of human

intake/exposure, referred to as a “margin of exposure”;
• as a ratio between of the NOAEL and the actual amount of human intake/exposure, referred to as a 

“margin of safety” or a “safety margin”;
• as recommended minimum and maximum intakes (e.g. for vitamins, minerals and other nutrients).

Qualitative advice can be in the following forms:

• a classification of “ADI not specified” may be allocated (e.g. for an additive when its addition to food under good
manufacturing practice does not need to be restricted, because of the absence of any evidence of toxicity even at
high dose levels); 

• approval may be use-specific, that is, the substance is considered safe in the context of the intake that is esti-
mated from a certain specified use or uses (e.g. a vitamin, mineral or additive);

• to avoid certain foods (e.g. aflatoxin-contaminated nuts from certain sources); 
• to avoid certain processes (e.g. use of ethylene oxide for sterilisation of spices); 
• to modify production processes (e.g. use of a different production method for hydrolysed vegetable protein to

avoid formation of chloropropanols); 
• to minimise exposure to as low as reasonably achievable (e.g. for unavoidable toxic contaminants); 
• to reduce intakes (e.g. of certain types of fat);
• to reduce or avoid intakes by certain sectors of the population (e.g. liver and vitamin A supplements by preg-

nant women).

Ajinomoto Switzerland Ag
Coca-Cola
Danone Vitapole
Kraft Foods
Masterfoods
Nestlé Research Centre
Nutrasweet AG
Procter & Gamble Service GmbH

Red Bull Gmbh
Roche Vitamins Ltd
Seven Seas Ltd
SQTS – Swiss Quality 

Testing Services
Südzucker AG   

Mannheim/Ochsenfurt

This project has been carried out with the financial support of
the Commisision of the European Communities, specific RTD
programme “Quality of Life and Management of Living
Resources”, QLK1-1999-00156, under the coordination of the
ILSI Europe Risk Assessment of Chemicals in Food Task Force.

Industry Members of this Task Force are
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Composition of Individual Theme Groups (ITGs)
ITG A Methods of in-vitro toxicology
Prof. G. Eisenbrand (Chair) – University of Kaiserslautern (D)
Prof. B. Pool-Zobel (Rapporteur) – Friedrich Schiller University of Jena (D)
Dr. V. Baker – Unilever Research Colworth (UK)
Prof. M. Balls – European Centre for the Validation of Alternative Methods (ECVAM) (I)
Dr. B. Blaauboer – IRAS – University of Utrecht (NL)
Prof. A. Boobis – Imperial College (UK)
Prof. A. Carere – Istituto Superiore di Sanità (I)
Dr. S. Kevekordes – Südzucker (D)
Dr. J. Kleiner – ILSI Europe (B)
Prof. J.-C. Lhuguenot – ENSBANA – University of Bourgogne (F)
Dr. R. Pieters – IRAS – University of Utrecht (NL)

ITG B Hazard identification by methods of animal-based toxicology
Dr. S. Barlow (Chair) (UK)
Dr. J.B. Greig (Rapporteur) (UK)
Prof. J.W. Bridges – University of Surrey (UK)
Prof. A. Carere – Istituto Superiore di Sanità (I)
Dr. A. Carpy – University of Bordeaux – I.S.T.A.B. (F)
Prof. C.L. Galli – University of Milan (I)
Dr. J. Kleiner – ILSI Europe (B)
Dr. I. Knudsen – Danish Veterinary and Food Administration (DK)
Drs. H.B.W.M. Koëter – OECD (CH)
Dr. L. Levy – Medical Research Centre – IEH (UK)
Dr. C. Madsen – Danish Veterinary and Food Administration (DK) 
Dr. S. Mayer – Red Bull (A)
Prof. J.F. Narbonne – University of Bordeaux – I.S.T.A.B. (F)
Prof. F. Pfannkuch – F. Hoffmann-La Roche (F)
Prof. M.G. Prodanchuk – Institute of Ecohygiene and Toxicology (UA)
Dr. M.R. Smith – Unilever (NL)
Prof. P. Steinberg – University of Potsdam (D)

ITG C Mathematical Modelling and quantitative assessment
Dr. L. Edler (Chair) – German Cancer Research Centre (D)
Dr. K. Poirier (Rapporteur) – Toxicology Excellence for Risk Assessment (TERA) (USA)
Dr. M. Dourson – TERA (USA)
Dr. J. Kleiner – ILSI Europe (B)
Dr. B. Mileson – ILSI Risk Sciences Institute (USA)
Dr. H. Nordmann – Ajinomoto (CH)
Prof. A.G. Renwick – University of Southampton (UK)
Prof. W. Slob – National Institute of Public Health and the Environment (RIVM) (NL)
Dr. K. Walton – University of Southampton (UK)
Dr. G. Würtzen – Coca-Cola Nordic & Baltics (DK)

ITG D Dose-response, mechanisms and extrapolation issues
Prof. E. Dybing (Chair) – National Institute of Public Health (N)
Dr. J. Groten (Rapporteur) – TNO Nutrition and Food Research Institute (NL)
Dr. J. Doe – Syngenta CTL (UK)
Dr. J. Kleiner – ILSI Europe (B)
Dr. J. O’Brien – Danone Group (F)
Prof. A.G. Renwick – University of Southampton (UK)
Dr. J. Schlatter – Swiss Federal Office of Public Health (CH)
Prof. P. Steinberg – University of Potsdam (D)
Dr. A. Tritscher – Nestlé Research Centre (CH)
Prof. R. Walker (UK)
Dr. M. Younes – World Health Organization (WHO) (CH)

ITG E Assessment of intake from the diet
Prof. R. Kroes (Chair) – IRAS – Utrecht University (NL)
Dr. D. Müller (Rapporteur) – Procter & Gamble (D)
Dr. J. Kleiner – ILSI Europe (B)
Dr. J. Lambe – Institute of European Food Studies (IRL)
Dr. M. Löwik – TNO Nutrition and Food Research Institute (NL)
Dr. R. Massey – CSL - Central Science Laboratory (UK)
Dr. S. Mayer – Red Bull (A)
Prof. A.G. Renwick – University of Southampton (UK)
Dr. I. Urieta – Department of Heath, Basque Government (E)
Ir. J. van Klaveren – RIKILT-DLO (NL)
Dr. P. Verger – National Institute for Agronomics (INRA) (F)
Dr. A. Visconti – Institute of Toxins and Mycotoxins by Vegetal Parasites (I)

ITG F The contribution of epidemiology
Prof. P. van den Brandt (Chair) – Maastricht University (NL)
Dr. A. Goldbohm (Rapporteur) – TNO Nutrition and Food Research Institute (NL)
Dr. H. Boeing – German Institute for Nutrition Research – (DIFE) (D)
Ms. C. Guittard – NutraSweet (F)
Prof. I. Hertz-Picciotto – University of North Carolina (USA)
Dr. J. Kleiner – ILSI Europe (B)
Dr. M. Knowles – Coca-Cola West Europe (B)
Dr. D. Shuker – The Open University (UK)
Dr. G. Speijers – National Institute of Public Health and the Environment (RIVM) (NL) 
Dr. L. Voorrips – TNO Nutrition and Food Research Institute (NL)
Dr. A. Wolk – Karolinska Institute (S)

ITG G Risk Characterisation
Prof. R. Kroes (chair) – IRAS – University of Utrecht (NL)
Dr. S. Barlow (UK)
Prof. A. Boobis – Imperial College (UK)
Prof. E. Dybing – National Institute of Public Health (N)
Dr. L. Edler – German Cancer Research Centre (D)
Prof. G. Eisenbrand – University of Kaiserslautern (D)
Dr. J. Greig (UK)
Prof. I. Hertz-Picciotto – University of North Carolina (USA)
Dr. J. Kleiner – ILSI Europe (B)
Dr. J. Lambe – Institute of European Food Studies (IRL)
Dr. D. Müller – Procter & Gamble (D)
Prof. A.G. Renwick – University of Southampton (UK)
Dr. M. Smith – Unilever (NL)
Dr. A. Tritscher – Nestlé (CH)
Ms. S. Tuijtelaars, M. Sc. – ILSI Europe (B)
Prof. P. van den Brandt – Maastricht University (NL)
Prof. R. Walker (UK)
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