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Global challenges foGlobal challenges foGlobal challenges foGlobal challenges fo

Many different hazards, i

Mixtures (chemicals)

Interacting hazards

F d t dFood trade 

Advances in analytical mAdvances in analytical m

Estimates for food-borneEstimates for food-borne 
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or Risk Assessmentor Risk Assessmentor Risk Assessmentor Risk Assessment

n all foods, from everywhere

ethodsethods

disease burdendisease burden



Interacting Hazards –Interacting Hazards –Interacting Hazards Interacting Hazards 

E l f h i l ff tiExamples of chemicals affectin

Mycotoxins:Mycotoxins:
– Trichothecenes (DON)

F i i– Fumonisins
– Aflatoxins     (HEP and AFB)

Dioxins

Food key exposure route for m

Impact on infectious diseases?
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– what do we know?– what do we know?what do we know?what do we know?

th i tng the immune system:

any important hazard

?



Food trade: a globaFood trade: a globa
987 billion dollars of expo987 billion dollars of expo

All types of food 
are noware now 
concerned by 
global and 
complex flowscomplex flows

Thus, hazards 
l t l ilalso travel easily 

and quickly from 
one source to 
global 
dissemination
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al interdependanceal interdependance
orts of food in 2009 [WTO]orts of food in 2009 [WTO]

World beef trade flows, 2007



Advances in anaAdvances in anaAdvances in anaAdvances in ana
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Increased sensitivity
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Multi-residues methods
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New tools
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New methods
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Rapid in/on-line control
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alytical methodsalytical methodsalytical methodsalytical methods

RECENT ADVANCES IN ANALYTICAL METHODSRECENT ADVANCES IN ANALYTICAL METHODS 
FOR MYCOTOXINS 
Maragos, Chris  
Journal of the Japanese Association ofJournal of the Japanese Association of 
Mycotoxicology
May 20, 2004

i i f i id i b iDetermination of pesticides in tea by isotope D
mass spectrometry -dilution gas chromatography

extraction-phase micro-coupled with solid
Jie FengJie Feng 
Anal. Methods, 2012, Accepted Manuscript 
DOI: 10.1039/C2AY25749A, Paper

Identification and quantification of methylated PAHs 
dimensional gas -in sediment by two

chromatography/mass spectrometry
E Sk k Pi L d d J b d BEwa Skoczynska, Pim Leonards and Jacob de Boer 
Anal. Methods, 2012, Accepted Manuscript 
DOI: 10.1039/C2AY25746G, Paper



Burden of DiseBurden of DiseBurden of DiseBurden of Dise

Zoonotic diseases (Emerging and e
– disease or infection that is naturally

i ibl f t b t i l tmissible from vertebrate animals to
– Animals essential in maintaining zo

infections in nature
– 1940 – 2004: 335 events of newly

infectious diseases – 60% zoo

Non Communicable Diseases: ca
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ease Estimatesease Estimatesease Estimatesease Estimates

ndemic):
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ho humans 
oonotic                                             Ecosystem

Wildlife

y emerging 
onotic

Environment

ancer, CVD, diabetes, obesity



HazaHazaHazaHaza
'Micro'biological hazards: limitedMicro biological hazards: limited 
number of pathogens, parasites, 
viruses 

The world of chemicals: 

– Natural toxins
– Process contaminantsProcess contaminants

New technologies and risk benefi
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Microbiological rMicrobiological r

Salmonella
E h

Listeria monocytogenes

Esche

Microbiologic
for pathogen/
associated wi
(single pathogen,

Campylobacter

EFSA  Nov 2012 | November 9, 20129 |

risk assessmentrisk assessment

i hi li O157erichia coli O157

Vibrio parahaemolyticus

al risk assessment is performed 
/food combinations that are 
ith food-borne illness
, one product type, whole chain) 



Chemical riskChemical riskChemical riskChemical risk

Hazard assessment: inhere
independent of source, occ
processing

E tExposure assessment: sou

EHC 240EHC 240
risk ass

WHO 20WHO 20
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k assessmentk assessmentk assessmentk assessment

ent property of the chemical, 
currence etc., some impact of 

ifiurce specific 

0: Principles and methods for the0: Principles and methods for the 
sessment of chemicals in food 

009009 



Risk Assessment:Risk Assessment:

Problem FoProblem Fo

Risk P

Hazard 

Risk P

Identification

Hazard 
Characterization

RisRis
Characte
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: A : A Scientific ProcessScientific Process

ormulationormulation
RM

rofiling
RA

rofiling

Exposure 
Assessment

sksk 
erization



Types of RiskTypes of RiskTypes of RiskTypes of Risk

Rapid risk assessment – em

Qualitative RA – due to lack 
lack of health concernlack of health concern

Quantitative RA – derivationQuantitative RA derivation 
full expression of probability 
health outcome at defined lehealth outcome at defined le
exposure

EFSA  Nov 2012 | November 9, 201212 |

k Assessmentk Assessmentk Assessmentk Assessment
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Basic principles ofBasic principles of

Identify problem (ranking of hazay p ( g

Identify available information

Define the scope of risk assessm

Bring together relevant expertise 
id i l i t d ll t

g g p
epidemiologists, modellers, veter

Ensure there is interaction betwe
d t di f blcommon understanding of proble

Recognise limitations in data, res

Take the whole database into acc

Reporting data sources assumReporting – data sources, assum
data gaps
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f risk assessmentf risk assessment

ards))

ment 

- microbiologists, toxicologists, 
i i h i t t

g g
rinarians, chemists, etc. 

een risk assessor and risk manager -
em 

sources - be transparent

count - Integrate results

mptions conclusions uncertainties andmptions, conclusions, uncertainties and 



Fit-for-purpose….Fit-for-purpose….Fit for purpose….Fit for purpose….

Scientific rationale:
– Hazard profile
– Exposure estimates
– Disease burden

'E ti l' ti l'Emotional' rationale:
– perception
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targeted to needstargeted to needstargeted to needstargeted to needs



Problem formulation 
f

Problem formulation 
fprofprof

G l d t i ti f dGoal: determination of need an
extent of RA

Elements:
Level of concern (toxic potentia– Level of concern (toxic potentia
exposure potential, sensitive po
Occurrence production use pa– Occurrence, production, use pa

– Mitigation measures
Risk management options– Risk management options

– Prioritization 

Output: risk assessment plan
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and preliminary risk 
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Rapid risk aRapid risk aRapid risk aRapid risk a

Li it d i f tiLimited information

Limited timeLimited time

http://whqlibdoc.who.int/publications/2011/9789241502474_eng.pdf
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assessmentassessmentassessmentassessment



PropProp
for fit for purpose risk for fit for purpose risk 

Development of a step wiseDevelopment of a step-wise 
prioritization and fit for purpo

What is needed? 
– Systematic collection of guiday g
– Accessibility of existing releva
– Transparent description of prop p p
– Detailed description of proble

profiling steps, incl. roles and

And…… 
International agreement– International agreement 

– Political will
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posal posal 
assessment approachassessment approach

approach for a transparentapproach for a transparent 
ose risk assessment approach

ance tools
ant assessments
ocesses and proceduresp

em formulation and preliminary risk 
d responsibilities



Decision tree for chemDecision tree for chemDecision tree for chemDecision tree for chem
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mical risk assessmentmical risk assessmentmical risk assessmentmical risk assessment
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Decision tree for 
microbiological 
risk assessmentrisk assessment




