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• Why did we get into this project?
[or:
Why was the project unavoidable?]

• Intention & structure of the project
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Migration tests should be

simple and simple and reproduciblereproducible

and have therefore been carried out 
so far using in the first place

food simulantsfood simulants
and and notnot foodstuffsfoodstuffs..
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On the other hand:
EU legislation foresees that for
compliance

the concentration (migration)
in  foodin  food

is the crucialcrucial one compared to the
food simulant testfood simulant test..
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And:
Exposure estimation or assessment
should (must) be based on

the concentration (migration)
in  foodin  food

and not on migration values in 
food simulantsfood simulants..
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Consequently,

a  correlationcorrelation is needed between
food simulantsfood simulants and foodsfoods

which is the intention of
EU Directive 85/572/EEC.

HoweverHowever, , problemsproblems werewere gettinggetting moremore
and and moremore evident evident overover thethe yearsyears ..............
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Food Food itemitem RFRF Relative Relative migrationmigration
defaultdefault measuredmeasured

Chocolate spread X/3 0.33 up to  1
Chocolate X/5 0.2 up to  1
Salami X/4 0.25            up to  0.88
Cocoa powder X/5* 0.2 up to  0.85
Mayonnaise (low fat) X/3 0.33 up to  0.83
Mayonnaise X/3 0.33 up to  0.80
Peanuts X/5* 0.2 up to  0.52
Butter X/2 0.5 up to  0.57
Cheese (low fat) X/3* 0.33 up to  0.19
Whole milk (A) n.a. up to  0.27
Irish cream liqueur (C ) n.a. up to  0.45
Flour (NT) 0 up to  0.42
Buiscuit (rich tea) (NT) 0 up to  0.58
Bread (NT) 0 up to  0.08(Source: EU Report 19376 EN)

... ... forfor instanceinstance
withwith thesethese examplesexamples: : 
((wherewhere migrationmigration isis
givengiven as as relativerelative
valuesvalues::
food / food / oliveolive oiloil) ) 
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MoreMore recentrecent examplesexamples fromfrom
thethe ‚‚ITX ITX crisiscrisis‘‘ [[photophoto initiatorinitiator
in in printingprinting inksinks transferredtransferred to to 
food via setfood via set--off] off] revealedrevealed
againagain weaknessesweaknesses of of thethe
85/572/EC system 85/572/EC system 
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(Source: EFSA opinion
on ITX and EHDAB in FCM,
dated 7 December 2005)

ITX and EHDAB ITX and EHDAB 
levelslevels in in 
““cloudycloudy““ drinksdrinks
((fruitfruit juicesjuices//nectarsnectars))

... ... altogetheraltogether 45 45 productsproducts measuredmeasured
withwith foundfound concentrationsconcentrations forfor
-- ITX  ITX  betweenbetween 20 20 ppbppb and 250 and 250 ppbppb
-- EHDAB EHDAB betweenbetween 10 10 ppbppb and 125 and 125 ppbppb

mailto:roland.franz@ivv.fraunhofer.de
mailto:Achim.Boenke@cec.eu.int


Fraunhofer Institut
Verfahrenstechnik
und Verpackung

IVV

Modelling Migration from Plastics into FoodstuffsModelling Migration from Plastics into Foodstuffs
as a Novel and Cost Efficient Tool for Estimation of as a Novel and Cost Efficient Tool for Estimation of 
Consumer Exposure from Food Contact MaterialsConsumer Exposure from Food Contact Materials

Project co-ordinator

Dr Roland Franz
Fraunhofer Institute 
Process Engineering and Packaging
Giggenhauser Str. 35
85354 Freising
Germany
Phone: ++49 (0)8161 491 746
Fax.: ++49 (0)8161 491 777
E-mail: roland.franz@ivv.fraunhofer.de

Project specifications

Contract: QLK1-CT2002-2390
Starting date: 01/03/2003
Duration:       36 months

Scientific Officer:
Dr Achim Boenke
European Commission
DG Research
E-mail: Achim.Boenke@cec.eu.int

WhyWhy thethe projectproject??
EU Project QLK1EU Project QLK1--CT2002CT2002--23902390

Fraunhofer Institut
Verfahrenstechnik
und Verpackung

IVV

(Source: EFSA opinion
on ITX and EHDAB in FCM,
dated 7 December 2005)

ITX and EHDAB ITX and EHDAB 
levelslevels in in 
““clearclear““ drinksdrinks
((fruitfruit juicesjuices//nectarsnectars))

... ... altogetheraltogether 17 17 productsproducts measuredmeasured
and and in all in all casescases foundfound concentrationsconcentrations
werewere notnot detectabledetectable, i.e  < 5 , i.e  < 5 ppbppb
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(Source: EFSA opinion
on ITX and EHDAB in FCM,
dated 7 December 2005)

ITX and EHDAB ITX and EHDAB 
levelslevels in in 
milk and milk and soysoy
beveragesbeverages

ItIt shouldshould bebe notednoted thatthat waterwater andand
10% 10% ethanolethanol wouldwould givegive
‘‘notnot detectablesdetectables‘‘ (< 5ppb) (< 5ppb) 
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... ... enormousenormous progressprogress has has beenbeen mademade
overover thethe last last decadedecade in in migrationmigration
modellingmodelling, in , in particularparticular forfor monomono--
plasticsplastics in in contactcontact withwith food simulants, food simulants, 
butbut also also forfor multimulti--layerlayer plasticsplastics..

... essential ... essential developmentsdevelopments havehave beenbeen
mademade in in thethe areaarea of of certifiedcertified oror
certifiablecertifiable referencereference plasticsplastics filmsfilms in in 
relationrelation to to migrationmigration relevant relevant 
specificationsspecifications..

FurtherFurther
advantageousadvantageous
circumstancescircumstances
werewere thatthat... ... 
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via migration modelling

The basic equation to calculate FCM related exposure: 
 

∑
∑ ⋅⋅

=
n

iii

C
MPC

Exposure
   

 
where: 
Ci  = consumption rate of a particular food i 
Pi  = relative packaging usage of a given FCM for a particular food i
Mi = migration rate from a given FCM into a particular food i 
n  = number of foodstuffs considered for the exposure estimation
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(1) As a stand alone tool to estimate exposure related migration
within the conventional frame conditions of the EU food regulatory
evaluation system  thus applying a worst case exposure scenario,
i.e.:

∑= iMExposure
   

(2) In conjunction with statistical data obtained from food
consumption and plastics packaging surveys to estimate realistic
or worse-case exposure for any situation of interest,
i.e.:

∑
∑ ⋅⋅

=
n

iii

C
MPC

Exposure
   

.... was to .... was to developdevelop an an intointo--foodfood migrationmigration modelmodel as as 
a a novelnovel and and economiceconomic tooltool thatthat maymay bebe applicableapplicable

in in twotwo different  different  waysways::
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WP 1: Sel. of Plastics & Migrants

WP 3: Physic.-Chemical Parameters
3a:  Analytical methods in foods
3b:  Migrations kinetics in foods
3c:  Concentration profiles in foods

WP 2: Selection of Foods

WP 4: Phys.-Chem. Food
Specifications

WP 5: Development, Verification &
Validation of the Migration Model

WP 6: Workability, Applicability & Validation
of the Migration Model

W
P 7:Investigation

of C
onsum

er
A

ttitude
tow

ards
M

odelling
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.... .... forfor EU Commission and EFSAEU Commission and EFSA

In In generalgeneral::
SupportingSupporting presentpresent and and futurefuture EU EU legislationlegislation forfor FCMFCM

In In particularparticular::
-- ScientificScientific//technicaltechnical basisbasis forfor actualisationactualisation ofof

DirectiveDirective 85/572/EEC 85/572/EEC issuesissues
-- BringingBringing moremore light light intointo thethe darkdark relatedrelated to to meetmeet

specificspecific restrictionsrestrictions ((SMLsSMLs) on ) on thethe levellevel of of foodstuffsfoodstuffs
-- SupportingSupporting and and plausibilisationplausibilisation of of exposureexposure

estimationsestimations
in in contextcontext withwith petitionspetitions and and settingsetting specificspecific
restrictionsrestrictions
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.... for Industry

PackagingPackaging industryindustry::
-- EarlyEarly (in (in thethe packagingpackaging developmentdevelopment processprocess) and food ) and food 

typetype specificspecific compliancecompliance evaluationevaluation
-- CostCost efficientefficient compliancecompliance ensuranceensurance

Food Food industryindustry::
-- ImprovingImproving oror eveneven establishingestablishing independent independent househouse--

internalinternal qualityquality assuranceassurance toolstools and and thisthis in a in a betterbetter
productproduct specificspecific wayway

-- MoreMore knowledgeknowledge aboutabout diffusiondiffusion and and partitioningpartitioning
processesprocesses oror organicorganic compoundscompounds in in foodsfoods
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.... for the Consumer
including ‘consumer protectors‘

-- BetterBetter and and moremore effectiveeffective surveillancesurveillance of FCMof FCM
-- ((FurtherFurther) ) familiarisationfamiliarisation withwith thethe ideaidea of of ‘‘Migration Migration 

ModellingModelling‘‘ and and increasingincreasing acceptanceacceptance of of calculatedcalculated
migrationmigration valuesvalues

-- ((SomewhatSomewhat) ) cheapercheaper packedpacked foodstuffsfoodstuffs??

And And withwith thethe possiblepossible effecteffect of ...of ...
decreasingdecreasing thethe FCM FCM relatedrelated conflictconflict potential and potential and 
generatinggenerating moremore confidenceconfidence in FCM in FCM safetysafety??
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