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Isaac Newton
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WHY ?

PREDICTIVE APPROACH FOR FOOD-CONTACT MATERIALS



MODEL = TOOL

FOR DECISION

MAKING

FOOD

FOOD-GRADE
MATERIALS

KEY QUESTIONS

SAFE PACKED FOOD ?

IF NOT, WHAT TO DO TO GET  

SAFE PACKED FOOD ?

HOW TO CHANGE A SAFE  

APPLICATION (FOOD/PACKAGING) ?

HOW TO MINIMIZE THE  

MIGRATION RISK, EXPOSURE  

TO CONTAMINANTS FROM  

PACKAGING



Is the risk 

acceptable 

?

Can I use

a model ?

Can I use

a model ?
Can I use

a model ?

Can I use

a model ?
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WHAT DOES òGENERALLY RECONGNIZED ó MEAN?

HOW TO USE IT, THEM ?

for compliance:¥¦¤ª´ª°¯Łµ³¦¦Łª§Ł®°¥¦­Ł´¢º´Ł¡°¬GLG¯°GLG±°´´ª£­¦G

for optimization: formula, geometry, conditions of process, use

drawbacks, limitations

how to combine predictive and experimental approaches

WHAT IS A MIGRATION SOFTWARE ?

HOW DOES IT WORK ?

MODEL = TOOL

FOR DECISION

MAKING

PREDICTIVE APPROACH

ISSUES FOR DECISION MAKING

WHAT IS A GENERALLY RECONGNIZED MIGRATION MODEL ?



PROVIDE CLEAR CONCLUSIONS

MINIMIZE RISKS: BIAS, UNCERTAINTY

underestimation of the real migration = consumer exposure

risk of discarding a safe application = economic risk

PREDICTIVE APPROACH

SPECIFICATIONS FOR DECISION MAKING

BASED ON SCIENTIFIC EVIDENCE = CONFIDENCE

EASY TO USE FOR NON EXPERTS IN MODELING

PROVIDE A MEASURE OF UNCERTAINTY

APPROACH : DETERMINISTIC, STOCHASTIC, EMPIRICAL ???

MODEL = TOOL

FOR DECISION

MAKING



A

COMMON

APPROACH

PREDICTIVE TOOLS DEDICATED TO FOOD SAFETY



Analysis to Inform Decisions: Evaluating BSE
http://www.foodriskclearinghouse.umd.edu/powerpoint/r
acconf/Cohen.html 
Resource type: presentation, charts

BSE Risk Assessment
Resource type: report

Calculating the Total Growth of Bacteria in Cooked 
Food Using the FDA Code Controls
Resource type: web page, tables

Calculation Program of the Diffusion Coefficient 
from Experimental Data
http://www.bag.admin.ch/verbrau/gebrauch/info/e/exdif.
htm 
Source: Swiss Federal Office of Public Health
Summary: Computer program, available for download, 
which can be used to fit the best diffusion profile on 
experimental data and to calculate the diffusion 
coefficient
Resource type: tool

Campylobacter Risk Assessment in Poultry
http://www.foodriskclearinghouse.umd.edu/powerpoint/r
acconf/Helle.html 
Source: Food Safety Risk Analysis Clearinghouse
Resource type: presentation

Chemical - Specific Factors
http://risk.lsd.ornl.gov/cgi -bin/tox/TOX_select?select=csf 
Source: Risk Assessment Program, Toxicology and Risk 
Analysis Section, Life Sciences 
Resource type: database/datasets, tables

DistGEN
http://www.sielkenassociates.com/DistGEN/DistGEN%20
Home%20Page.htm 
Source: Sielken and Associates Consulting, Inc.
Resource type: tool

Empirical Models for the Uptake of Inorganic 
Chemicals from Soil by Plants
http://www.hsrd.ornl.gov/ecorisk/bjcor -133.pdf 
Resource type: report, tables, charts

Farm Investigation Questionnaire
Resource type: questionnaire/survey

Human Health Risk Exposure Model
http://risk.lsd.ornl.gov/prg/for_sel_data.shtml 
Source: Risk Assessment Program, Toxicology and Risk 
Analysis Section, Life Sciences Division, Oak Ridge 
National Laboratory, Department of Energy
Summary: This tool uses exposure concentrations to 
calculate doses and risks. The equations for performing 
this analysis are also available for different exposure 
scenarios. Exposure through consumption of fish can be 
found in the RECREATIONAL LAND USE; Exposure to 
Contaminants in Water section, and exposure through the 
consumption of homegrown produce can be found in the 
RESIDENTIAL LAND USE; Exposure to Contaminants in 
Water section
Resource type: tool

Improved Methods for Calculating Concentrations 
Used in Exposure Assessments
http://risk.lsd.ornl.gov/homepage/bjc_or416.pdf 
Source: Risk Assessment Program, Toxicology and Risk 
Analysis Section, Life Sciences Division, Oak Ridge 
National Laboratory, Department of Energy
Author: Lockheed Martin Energy Research Corporation
Summary: This document describes macros developed 
for use with SAS software that provide improved methods 
in estimating exposure concentrations of contaminants
Resource type: report

MaxLIP
http://www.sielkenassociates.com/MaxLIP/MaxLIP%20Ho
me%20Page.htm 
Source: Sielken and Associates Consulting, Inc.
Summary: Tool for estimating the distribution of residue 
concentrations in single items from sample data on the 
residue concentrations in composites
Resource type: tool

Mercury Levels in Seafood Species
Resource type: tables

TOOLS FOR

DECISION MAKING

OVERVIEW

http://www.foodriskclearinghouse.umd.edu/powerpoint/racconf/Cohen.html
http://compepid.tusk.edu/RiskAnalysis/accomplish/report_99_00abse.htm
http://www.hi-tm.com/Documents2001/time-temp-calculations.html
http://www.hi-tm.com/Documents2001/time-temp-calculations.html
http://www.bag.admin.ch/verbrau/gebrauch/info/e/exdif.htm
http://www.bag.admin.ch/verbrau/gebrauch/info/e/exdif.htm
http://www.foodriskclearinghouse.umd.edu/powerpoint/racconf/Helle.html
http://www.foodriskclearinghouse.umd.edu/powerpoint/racconf/Helle.html
http://www.foodriskclearinghouse.umd.edu/powerpoint/racconf/Helle.html
http://risk.lsd.ornl.gov/cgi-bin/tox/TOX_select?select=csf
http://risk.lsd.ornl.gov/cgi-bin/tox/TOX_select?select=csf
http://risk.lsd.ornl.gov/cgi-bin/tox/TOX_select?select=csf
http://www.sielkenassociates.com/DistGEN/DistGEN Home Page.htm
http://www.hsrd.ornl.gov/ecorisk/bjcor-133.pdf
http://www.hsrd.ornl.gov/ecorisk/bjcor-133.pdf
http://vm.cfsan.fda.gov/~dms/prodques.html
http://risk.lsd.ornl.gov/prg/for_sel_data.shtml
http://risk.lsd.ornl.gov/homepage/bjc_or416.pdf
http://risk.lsd.ornl.gov/homepage/bjc_or416.pdf
http://www.sielkenassociates.com/MaxLIP/MaxLIP Home Page.htm
http://www.cfsan.fda.gov/~frf/sea-mehg.html


Prediction of Specific Migration From 
Packaging Material Into Food
http://www.bag.admin.ch/verbrau/gebrauch/info/e/sml.h
tm 
Source: Swiss Federal Office of Public Health
Summary: Computer program, available to download, 
that can be used to estimate the amount of a substance 
that migrates from a plastic packaging material into a 
food product during a given time
Resource type: tool

Pulsenet
http://www.cdc.gov/pulsenet/ 
Resource type: website

Salmonella Enteritidis Risk Assessment, Shell Egg 
Parallel Baseline and Mitigation Model
http://www.fsis.usda.gov/ophs/risk/semodel.htm 
Resource type: tool

Statistical Export and Tabulation System (SETS)
http://www.cdc.gov/nchs/sets.htm 
Resource type: tool

TSE Risk Path Analyzer
Resource type: tool

Water Models
Resource type: tools

FOOD SAFETY AND 

INSPECTION SERVICE

TOOLS FOR

DECISION MAKING

OVERVIEW

http://www.foodriskclearinghouse.umd.edu/index.htm
http://www.bag.admin.ch/verbrau/gebrauch/info/e/sml.htm
http://www.bag.admin.ch/verbrau/gebrauch/info/e/sml.htm
http://www.cdc.gov/pulsenet/
http://www.fsis.usda.gov/ophs/risk/semodel.htm
http://www.fsis.usda.gov/ophs/risk/semodel.htm
http://www.fsis.usda.gov/ophs/risk/semodel.htm
http://www.fsis.usda.gov/ophs/risk/semodel.htm
http://www.cdc.gov/nchs/sets.htm
http://www.cs.umd.edu/projects/fsrac/tsepaths.html
http://www.epa.gov/oppefed1/models/water/index.htm
http://jifsan.umd.edu/
http://www.epa.gov/
http://www.usda.gov/


REGULATION

OUTLOOK

FOOD-CONTACT MATERIALS



WHY TO REGULATE ?HISTORY OVERVIEW

1970: plasticizersare identified in culture mediumof PVC Petri plates

1971: DEHP in transfusedblood, it is demonstratedthat DEHP comesfrom plasticsbagsusedto store

blood

1974: In USA, expertsestimatethat ingestedquantitieshaveno public concern

1987: In Startin (UK), the averageintake of DEHA is of 16 mg/person/day

1990: Introduction of mixturesadipates- polyadipates

1996: Polymericplasticizersare proposedfor food contact in EU (authorizedin 1999)

1998: The averageintake of DEHA is of 3 mg/person/day
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PACKAGING

ISSUE
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Migration of plasticizers in foodstuffs (MAFF, 1992).

Plasticizer=DEHA, except for sealants=DHEP (beer, soft drinks et jams)
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WHY TO REGULATE ?EXPOSITION LEVEL: case of plasticizers

migration levels were measured in real foodstuffs

Key issues

Collection of information on the market (inventory of plasticized 

packaging, plasticizers) based on sampling ;

measurement of plasticizer concentration in food packaging

measurement of migration level

dedicated assessment of consumption to appraise the possible 

consequence of chronic exposure for average consumers.

Risk  =  danger  ³ exposure  

  toxicology  migration 
 



Raw Material Manufacturer

Converter

Packer Filler

Seller

RESPONSABILITIES

PACKAGING CHAIN
PACKAGING
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