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What can you expect

• definitions and general principle

• some examples

• background migration

• migration from plastics

AOAC Low Lands – Ons voedsel veilig verpakt ? © 2013 Bruno De Meulenaer
UGent-Pack4FOOD



Definitions

•food contact materials

‣materials in direct and indirect contact with

food

‣ direct contact : primary packaging material

‣ indirect contact : secondary packaging

material if a material transfer can be expected

‧ e.g. breakfast cereals in plastic bag

(primary) in cardboard box (secondary)
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Definitions

•food contact articles

‣ articles, recipiënts, tools, tubing etc. which
come into contact with food during
manufacture, preparations, transport, etc. 

‣more then only packaging as such !
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Which materials ?

• plastics including varnish and coatings

• regenerated cellulose

• elastomers and rubbers

• paper and board

• ceramics

• glass

• metals and alloys

• wood, including cork

• ./..
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Which materials ?

• ../.

• textile products

• paraffin and micro-crystaline waxes

• and combined layers thereof
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General principle (Regulation 1935/2004)

• contact materials and articles should be
suffficiently inert

•food remains food

•contact material/article remains contact 
material/article
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General principle (Regulation 1935/2004)

•no transfer of subtances which

•endangers public health

•gives rise to unacceptable change in 
composition

•gives rise to change of organoleptic properties

•e.g. solvents with low threshold value
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Is this an issue ? 

• rapid alert system - RASFF

• 2010 – 231 cases

• 2011 – 308 cases

• 2012 – 287 cases

• 2013 – already 194 cases
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Is this an issue ? 

plasticizers aromatic amines, formaldehyde heavy metals

melamin, formaldehyde heavy metals
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Why of interest?

ITX !!
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4-MBP!!

BP!!



Methylnaphthalene!!
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Background information on migration

• what is migration ? 

AOAC Low Lands – Ons voedsel veilig verpakt ? © 2013 Bruno De Meulenaer
UGent-Pack4FOOD



Background information on migration

• mass transfer : 

•macroscopically

•microscopically

•submicroscopically : molecular level

•permeation

•migration
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Background information on migration

•permeation: 

•transport of components from environment to 
the food via contact material or vice versa

• impact on quality of food (loss of aroma, off
flavours, contamination)
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Background information on migration

•migration: 

• mass transfer between contact materials and 
food or vice versa

• from contact material to food: migration

• from food to material: negative migration

•aroma scalping

•oxgen scavengers

•oil absorption by polyolefins

•…
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Background information on migration

•migration: 

• migration of toxic components : safety issue

• too high material transfer : material not inert

• migration of desirable substances (active
packaging materials):

• antimicrobials

• anti-oxidants

•…
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Migration from plastics

• plastic :  

• polymer : main structural component of 
plastic, macromolecular in natureµ

• substances with MM < 1000 Da usually
cannot be absorbed in the body � potential
health risk is minimal

• potential problem � low molecular
substances
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Migration from plastics

•low molecular substances

•residual monomers and oligomers

•additives

•technical aids: emulsifyers, initiators, etc.

•catalysts (used fto initiate polymerization)

•colorants

•impurities (NIAS – non-intentionally added
substances) and reaction products
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Migration from plastics

•low molecular substances

•not bound to polymeric matrix

• free movement between polymer chains
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Migration from plastics

•multistage process

•diffusion in polymeric matrix

•dissolution in food

•diffusion or convection in food matrix

P

diffusion dissolution

P

diffusion

Penvironment food food foodenvironment environment
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Migration from plastics

•diffusion driven process

•time dependent

•temperature dependent
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Migration from plastics

•diffusion driven
process
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Migration from plastics

•diffusion driven process

•time dependent

•temperature dependent

•type of molecule and in particular
molecular weight
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Migration from plastics

•diffusion driven
process

•MW BHT : 220

•MW Irganox 1010 : 1178

•MW Irganox PS 800 : 514

•MW Chimassorb 81 : 326
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Migration from plastics

•diffusion driven process

•time dependent

•temperature dependent

•type of molecule and in particular
molecular weight

•type of polymer
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Migration from plastics
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Migration from plastics

•dissolution driven process

•temperature dependent
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Migration from plastics

•dissolution driven
process
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Migration from plastics

•dissolution driven process

•temperature dependent

•food vs migrating substance
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Migration from plastics

•general trends - critical parameters

•fat containing foods

• high temperatures

• long contact times

•on basis of these basic phenomena

•specification of relevant test conditions

•specified in the legislation
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Legislation

AOAC Low Lands – Ons voedsel veilig verpakt ? © 2013 Bruno De Meulenaer
UGent-Pack4FOOD



Legislation

• A, B, C - hydrophylic

•B when pH < 4.5

•C alcoholic foods upto 20% ethanol or if

relevant amount of lipophylic substances

•D1: oil in water emulsions, alcohol content > 

20%

•D2: free fat on surface

•E : dry foods
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Legislation

• Regulation 10/2011 - how to evaluate

migration

• worst foreseeable conditions

• food simulants are used

•for some specific foods - specific simulants
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Legislation
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Legislation

• Regulation 10/2011 - how to evaluate

migration

• worst foreseeable conditions

• food simulants

•contact times and temperatures
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Legislation
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Legislation
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Legislation

AOAC Low Lands – Ons voedsel veilig verpakt ? © 2013 Bruno De Meulenaer
UGent-Pack4FOOD



Legislation

• Regulation 10/2011 - how to evaluate

migration

• worst foreseeable conditions

• food simulants

•contact times and temperatures

•screening methods can be used

•if material is not compliant - confirm with
standard method
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Legislation

• screening methods

•replace specific migration with overall 

migration

•determine residual amount of substance in 

material and assume total migration

•migration modelling (if overestimated)

•food simulants substitutes (not specified, 

overestimation)
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Migration tests in practice

•filling of contact material

• films: in migration cell
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Migration tests in practice

•overall migration : 

•volatile simulants

•oil - more difficult – determination of 

absorbed oil

•specific migration : 

•analytics …

•simulation

• volatiles

•bio-activity tests
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Contact

• www.Pack4Food.be

• Bruno De Meulenaer

Coupure Links 653

9000 Gent

+32 9 264 61 66

Bruno.DeMeulenaer@UGent.be
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See you may be in Ghent, Flanders


