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ŐĬŃĬŜŅŏĬŊŘŀľŅĭĪŏĶňĵĬȮ

ĺńĽħŋĽńĴįńĽŀŅľŅĶ-ĽŅĶĽńĴįńĽŀŅľŅĶȮĔŅĶŐıĶƞĽŌƞŀŅľŅĶȮŐĸŃĔŅĶĪħĽŀĭ1

ŐĬĺĪŅĚĔŅĶĔŜŅĔńĭħŌŐĸėĺŅĴĮĸŀħĳńĵĕŀĚĺńĽħŋĽńĴįńĽŀŅľŅĶĕŀĚȮUS.FDA2

ŐĬĺĪŅĚĔŅĶĮĶŃŏĴŇĬėĺŅĴĮĸŀħĳńĵĕŀĚĺńĽħŋĽńĴįńĽŀŅľŅĶĕŀĚȮUS.FDA3

ĽĶŋĮŏĬŊŘŀľŅ4
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/,ȮĺńĽħŋĽńĴįńĽŀŅľŅĶ-ĽŅĶĽńĴįńĽŀŅľŅĶȮĔŅĶŐıĶƞĽŌƞŀŅľŅĶŐĸŃĔŅĶĪħĽŀĭ

ĳŅĝĬŃĭĶĶěŋŀŅľŅĶȮFood Packaging

The layer that is in direct contact with the food or beverage is called Ŵfood contact materialŵ.

https://www.foodpackagingforum.org/food-packaging-health/food-packaging-materials

Source: Rexam Consumer Packaging Report 2011/2012.





Food Packaging Material: Plastic

Different polymer based packaging materials. 
- monomers are polymerized through 

polymerization processes.
- may be added, such as UV filters, 

plasticizers and colorants.
Å Polyethylene (PE), 
Å High Density Polyethylene (HDPE), 
Å Polyethylene terephthalate (PET), 
Å Polyvinyl chloride (PVC), 
Å Polystyrene (PS) 
Å Poly carbonate (PC). bottles, containers, films or coatings. 



ĔŅĶŐıĶƞĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶ: Migration 

Å Any food contact material should not release chemicals into the food at quantities that can 
harm human health (US 21CFR174). 

Å Health impacts related to food packaging 
(1) understand the chemical composition of the packaging material and 
(2) levels at which these compounds can partition into foodstuffs, a process that is known 

as migration.

Intentional Adding Substances: IAS
Non-Intentional Adding Substances: NIAS



ĮƤěěńĵėĺĭėŋĴĔŅĶŐıĶƞěŅĔĺńĽħŋĽńĴįńĽŀŅľŅĶĽŌƞŀŅľŅĶ

ÅTemperature of contact (chemical migration increases at higher temperatures)
ÅContact time (migration levels increase with time)
ÅSurface-to-volume-ratio 
ÅType of food (e.g., aqueous, acidic, alcoholic, fatty, dry; many chemicals preferably migrate into fatty or 

acidic foods)
ÅType of FCM (e.g., type of plastics)
ÅComposition of the FCM (e.g., initial concentration of migrating substance in the FCM)
ÅType of contact (e.g., direct or indirect, solid or liquid food, presence of functional barriers retarding, 

limiting or preventing migration)
ÅPhysico-chemical properties of the migrating substance (e.g., volatility/vapor pressure, water solubility, 

octanolsolubility, polarity)
ÅMobility of chemicals in FCM (e.g., impermeable, permeable, porous materials;)
ÅKinetics and thermodynamics of the migration process (i.e., how fast and to what extent will a substance 

transfer from the FCM into food)



ĺŇīňĔŅĶĪħĽŀĭœĴŏĔĶĝńŗĬ: ŀĚėƢĮĶŃĔŀĭĪňŗĽŜŅėńĠȮ

1. œĴŏĔĶĝńŗĬŏĞĸĸƢȮ(Migration Cell) ŏĮƦĬŏĞĸĸƢĪňŗŒĝƟŒĽƞĺńĽħŋĽńĴįńĽŀŅľŅĶŐĸŃŀŅľŅĶěŜŅĸŀĚȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮȮ
ŒĬĔŅĶĪħĽŀĭȮĴňľĸŅĵĶŌĮŐĭĭȮĽŅĴŅĶĩŏĸŊŀĔŒĝƟŒľƟŏľĴŅŃĽĴĕŀĚĺńĨĩŋĽńĴįńĽŀŅľŅĶ

2. ĨńĺŀĵƞŅĚĺńĽħŋĽńĴįńĽŀŅľŅĶĪňŗěŃĪŜŅĔŅĶĪħĽŀĭȮĕƟŀĴŌĸĽŌĨĶįĽĴȮėĺŅĴľĬŅȮıŊŘĬĪňŗįŇĺȮ
ŐĸŃėŋĦĽĴĭńĨŇĕŀĚıŀĸŇŏĴŀĶƢȮĴňėĺŅĴĽŜŅėńĠĨƞŀĔŅĶĔŜŅľĬħĔŅĶĪħĽŀĭ

3. ŀŅľŅĶěŜŅĸŀĚȮ(Food Simulants) FDA œħƟŐĭƞĚŀŅľŅĶŀŀĔŏĮƦĬȮ4 ĔĸŋƞĴȮėŊŀȮ

I. ŀŅľŅĶĬŘŜŅȮ

II. ŀŅľŅĶĴňėĺŅĴŏĮƦĬĔĶħȮ

III.ŀŅľŅĶĴňŐŀĸĔŀŁŀĸƢȮ

IV.ŀŅľŅĶĴňœĕĴńĬȮ

4. ĽĳŅĺŃĔŅĶĪħĽŀĭœĴŏĔĶĝńŗĬȮőħĵĔŜŅľĬħĔŅĶĪħĽŀĭĪńŘĚĽŜŅľĶńĭĳŅĝĬŃĭĶĶěŋŀŅľŅĶŒĝƟĚŅĬėĶńŘĚ
ŏħňĵĺŐĸŃĳŅĝĬŃĭĶĶěŋŀŅľŅĶŒĝƟĚŅĬĞŘŜŅȮĶĺĴĪńŘĚŀŋĦľĳŌĴŇŐĸŃĶŃĵŃŏĺĸŅĔŅĶĪħĽŀĭ

Migracell®

https://www.fabes-
online.de/en/analysis/migracell/



ĺŇīňĔŅĶĪħĽŀĭœĴŏĔĶĝńŗĬ: ŀŅľŅĶěŜŅĸŀĚ

Food-Type as defined 

in 21 CFR 176.170(c) Table 1
Recommended Simulant

Aqueous Foods 10% Ethanol

Acidic Foods 10% Ethanol

Low-and High-alcoholic Foods 10 or 50% Ethanol

Fatty Foods Food oil (e.g., corn oil), HB307, 

Miglyol812, or others



Common Contaminants

Typical Migrants Typical Uses
Plastic 
bottle

PET (polyethylene
terephthalate)

ÅFormaldehyde [1]
ÅAcetaldehyde [1]
ÅAntimony [4, 15]
ÅUV Stabilizers [3]
ÅAdipates[16]
ÅPhthalates [16]
ÅPolybrominatedDimethylesters(PBDE) [4]

Soft drinks, CSD** (single 
use) [8]

PC (polycarbonate)

ÅBisphenolA [14, 17]
ÅAntimony [4]
ÅPolybrominateddimethylethers(PBDE) [2, 4]
Å4-nonylphenol [17]

Repeated use water 
bottles, baby feeding 
bottles [14]

https://www.foodpackagingforum.org/food-packaging-health/food-packaging-materials/plastics/common-contaminants
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0,ȮĔŅĶĔŜŅĔńĭħŌŐĸȮĽŅĶĽńĴįńĽŀŅľŅĶ-ĺńĽħŋĽńĴįńĽŀŅľŅĶȮUS. FDA 

ėĺŅĴŏĮƦĬĴŅŐĸŃĽĩŅĬŃĮƤěěŋĭńĬ

ÅŏħŇĴŀĵŌƞĳŅĵŒĨƟȮĔĢľĴŅĵȮFederal Food Drug and Cosmetic Act (FD&C Act) ĨńŘĚŐĨƞĮƖȮė,Ļ,Ȯ/716ȮĽŅĶĽńĴįńĽŀŅľŅĶĝĬŇħŒľĴƞȮ

ĨƟŀĚĵŊŗĬėŜŅĶƟŀĚĕŀŀĬŋĴńĨŇȮ(Food Additive Petition: FAP) ĨƞŀȮFDA 

ÅĮƖȮ/736ȮĮĶńĭŐĔƟœĕŏĶňĵĔĺƞŅȮThe Food Additives Amendment ŒĬĴŅĨĶŅȮsection 409 ŏĶŊŗŀĚȮĺńĨĩŋŏěŊŀĮĬŀŅľŅĶœĴƞĮĸŀħĳńĵȮ

Unsafe Food Additives ľńĺĕƟŀĵƞŀĵȮ&h): Notification Relating to a Food Contact Substance ĔŜŅľĬħŒľƟĽŅĶĽńĴįńĽ

ŀŅľŅĶŏĮƦĬĺńĨĩŋŏěŊŀĮĬŀŅľŅĶĪŅĚŀƟŀĴȮ&indirect food additives)

ÅĮƖȮ/773ȮœħƟĴňĮĶŃĔŅĻŒĝƟĶŃŏĭňĵĭŏĶŊŗŀĚThreshold of Regulation (TOR) ĽŜŅľĶńĭĽŅĶĪňŗŐıĶƞŏĕƟŅĽŌƞŀŅľŅĶĬƟŀĵĴŅĔŐĸŃœĴƞŏĮƦĬĽŅĶ

ĔƞŀĴŃŏĶŖĚ

ÅĮƖȮ/775ȮĮĶńĭĮĶŋĚĔĢľĴŅĵŀňĔėĶńŘĚȮŏĶňĵĔĺƞŅȮthe Food and Drug Administration Modernization Act (FDAMA) ŒĬĽƞĺĬ

ĴŅĨĶŅȮ1.7ȮĪŜŅĔŅĶĮĶńĭŐĔƟœĕĴŅĨĶŅsection 409 ĔŜŅľĬħŒľƟȮįŌƟĮĶŃĔŀĭĔŅĶĽŅĴŅĶĩĵŊŗĬėŜŅĶƟŀĚĕŀěħŐěƟĚĽŅĶĽńĴįńĽŀŅľŅĶȮ(Food 

Contact Notification: FCN) ŏıŊŗŀŒľƟĔŅĶĪĭĪĺĬŐĸŃŀĬŋĴńĨŇĽŅĶĽńĴįńĽŀŅľŅĶĶĺħŏĶŖĺĵŇŗĚĕŉŘĬȮ



0,ȮĔŅĶĔŜŅĔńĭħŌŐĸĽŅĶĽńĴįńĽŀŅľŅĶ-ĺńĽħŋĽńĴįńĽŀŅľŅĶȮUS. FDA 

ÅĮƤěěŋĭńĬȮ&ĮƖȮėĻ,Ȯ0.03'ȮUS. FDA. ěńħŒľƟĽŅĶĽńĴįńĽŀŅľŅĶŏĮƦĬĺńĨĩŋŏěŊŀĮĬŀŅľŅĶĪŅĚŀƟŀĴȮ

ÅFDA ĵŉħľĸńĔĔŅĶĔŜŅĔńĭħŌŐĸėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶŏėĴňĨńŘĚĨƟĬĪňŗŒĝƟŒĬĔĶŃĭĺĬĔŅĶįĸŇĨĺńĽħŋŐĸŃĳŅĝĬŃĭĶĶěŋŀŅľŅĶ
įŌƟįĸŇĨĨƟŀĚŏĸŊŀĔŒĝƟĽŅĶĽńĴįńĽŀŅľŅĶĪňŗĮĸŀħĳńĵŏĪƞŅĬńŘĬȮ

ÅĴŅĨĶŅȮ0/ȮCFR 174: indirect food additive ĴňĕƟŀĔŜŅľĬħȮ&requirements) ĪňŗȮ/52,3ȮĞŉŗĚĶŃĭŋħƟĺĵĺƞŅȮĺńĽħŋĽńĴįńĽ
ŀŅľŅĶěŃĨƟŀĚĴňėĺŅĴĭĶŇĽŋĪīŇśŏľĴŅŃĽĴĔńĭėĺŅĴĨƟŀĚĔŅĶŒĝƟĚŅĬįŌƟįĸŇĨŐĸŃįŌƟěŜŅľĬƞŅĵŏĮƦĬįŌƟĶńĭįŇħĝŀĭėĺŅĴĮĸŀħĳńĵĕŀĚ
ĽŅĶĽńĴįńĽŀŅľŅĶȮ

ÅUS. FDA ĶŃĭŋŒľƟįŌƟįĸŇĨĪňŗĨƟŀĚĔŅĶŒĝƟĽŅĶĽńĴįńĽŀŅľŅĶĪňŗĴňĶŅĵĝŊŗŀŀĵŌƞŒĬȮCFR 174-179 ŐĸŃĮĢŇĭńĨŇĨŅĴŏĚŊŗŀĬœĕĔŅĶįĸŇĨ
ŐĸŃĔŅĶŒĝƟĪňŗĶŃĭŋȮįŌƟįĸŇĨœĴƞěŜŅŏĮƦĬĨƟŀĚĵŊŗĬĕŀěħŐěƟĚ-ŀĬŋĴńĨŇĽŅĶĽńĴįńĽŀŅľŅĶĬńŘĬĨƞŀȮUS. FDA ŐĨƞĽŅĶĽńĴįńĽŀŅľŅĶĪňŗěŃ
ĬŜŅĴŅŒĝƟĨƟŀĚĴňėŋĦĽĴĭńĨŇĨŅĴĪňŗĔŜŅľĬħœĺƟŒĬȮCFR ŐĸŃĨƟŀĚĴňŏŀĔĽŅĶĕƟŀĴŌĸıĶƟŀĴŐĽħĚŒľƟŏěƟŅľĬƟŅĪňŗĨĶĺěĽŀĭȮŐĸŃĵŉħ
ľĸńĔĮĢŇĭńĨŇĔŅĶįĸŇĨĪňŗħňȮ&GMP) ĨĸŀħĽŅĵĔŅĶįĸŇĨȮıĶƟŀĴĪħĽŀĭħƟĺĵĺŇīňȮend test ŏıŊŗŀŐĽħĚĺƞŅıĸŅĽĨŇĔĬńŘĬŏĮƦĬœĮ
ĨŅĴĕƟŀĔŜŅľĬħȮȮ



ĶŃŏĭňĵĭĕƟŀĭńĚėńĭĽŅĶĽńĴįńĽŀŅľŅĶĪňŗŏĔňŗĵĺĕƟŀĚ

21 CFR Part 25 EnvironmentalRegulations

21 CFR Part 58 Good Laboratory Practices for Non-clinical Studies

21 CFR Part 70 Color Additives

21 CFR Part 71 Color Additive Petitions

21 CFR 170 Food Additives (includes Threshold of Regulation and Premarket 
Notifications)

21 CFR 170.39 Threshold of Regulation

21 CFR 170.100 Premarket Notifications

21 CFR 171 Food Additive Petitions



ĶŃŏĭňĵĭĕƟŀĭńĚėńĭŐĽħĚĶŅĵĔŅĶĽŅĶĽńĴįńĽŀŅľŅĶĮĶŃŏĳĪĨƞŅĚȮŕȮ
œħƟŐĔƞȮĔŅĺŐĸŃĽŅĶŏėĸŊŀĭȮĽŅĶŐŀĬĨňŘŀŀĔĞŇŐħĬĞƢȮıŀĸŇŏĴŀĶƢ

21 CFR 174 Indirect Food Additives: General  
21 CFR 174.6 Threshold of Regulation for Substances Used in Food Contact Articles  
21 CFR 175 Adhesives and Components of Coatings
21 CFR 176 Paper and Paperboard Components
21 CFR 177 Polymers
21 CFR 178 Adjuvants, Production Aids, and Sanitizers
21 CFR 179 Irradiation in the Production, Processing and Handling of Food
21 CFR 180 Food Additives Permitted In Food Or In Contact With Food On An

Interim Basis Pending Additional Study
21 CFR 181 Prior-Sanctioned Food Ingredients
21 CFR 182 Substances Generally Recognized As Safe in food
21 CFR 184 Substances affirmed as GRAS in food
21 CFR 186 Substances affirmed as GRAS for use in food packaging



ĨńĺŀĵƞŅĚȮĶŅĵĝŊŗŀȮĽŅĶĽńĴįńĽŀŅľŅĶĮĶŃŏĳĪőıĸňŏĴŀĶƢȮŒĬȮ21 CFR 177

21 CFR 177.1010 Acrylic and modified acrylic plastics, semirigidand rigid 
21 CFR 177.1020 Acrylonitrile/butadiene/styrene co-polymer 
21 CFR 177.1200 Cellophane 
21 CFR 177.1210 Closures with sealing gaskets for food containers 
21 CFR 177.1310 Ethylene-acrylic acid copolymers 
21 CFR 177.1330 Ionomericresins 
21 CFR 177.1350 Ethylene-vinyl acetate copolymers 
21 CFR 177.1360 Ethylene-vinyl acetate-vinyl alcohol copolymers 
21 CFR 177.1390 Laminate structures for use at temperatures of 250 deg. F and above. 
21 CFR 177.1395 Laminate structures for use at temperatures between 120 deg. F and 250 deg. F.
21 CFR 177.2410 Phenolic resins in molded articles 
21 CFR 177.2440 Polyethersulfoneresins

https://www.accessdata.fda.gov/scripts/cdr
h/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=175



https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?CFRPart=175











ĔŅĶĵŊŗĬėŜŅĶƟŀĚĕŀěħŐěƟĚĽŅĶĽńĴįńĽŀŅľŅĶŐĭĭȮFCN

ÅĔĶĦňĪňŗŒĝƟĽŅĶĽńĴįńĽŀŅľŅĶĪňŗœĴƞĴňĶŅĵĝŊŗŀŀĵŌƞŒĬȮ21 CFR ľĶŊŀœĴƞŏėĵœħƟĶńĭĔŅĶěħŐěƟĚȮľĶŊŀœħƟĶńĭĔŅĶěħŐěƟĚ
ŐĸƟĺŐĨƞĴňĔŅĶŏĮĸňŗĵĬĔŅĶŒĝƟĚŅĬľĶŊŀœĴƞĨĶĚŏĚŊŗŀĬœĕĔŅĶŒĝƟĚŅĬȮľĶŊŀȮŏĮĸňŗĵĬĔĶĶĴĺŇīňĔŅĶįĸŇĨȮįŌƟįĸŇĨĨƟŀĚ
ĪŜŅĔŅĶĮĶŃŏĴŇĬėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶȮŐĸŃĵŊŗĬėŜŅĶƟŀĚĕŀěħŐěƟĚĽŅĶĽńĴįńĽŀŅľŅĶĬńŘĬĨƞŀȮ
US. FDA ĔƞŀĬĬŜŅĴŅŒĝƟŐĸŃŀŀĔĽŌƞĪƟŀĚĨĸŅħȮ

ÅĔŅĶĵŊŗĬĕŀěħŐěƟĚĽŜŅľĶńĭĽŅĶĽńĴįńĽŀŅľŅĶȮœĴƞŒĝƞĳŅĝĬŃĭĶĶěŋŀŅľŅĶ

ÅĔŅĶĵŊŗĬėŜŅĶƟŀĚĕŀěħŐěƟĚĽŅĶĽńĴįńĽŀŅľŅĶĨŅĴőĮĶŐĔĶĴĔŅĶŐěƟĚĽŅĶĽńĴįńĽŀŅľŅĶŏĶňĵĔĺƞŅȮŴthe Food 
Contact Notification programŵȮĬńŘĬȮĞŉŗĚĔŅĶěħŐěƟĚĨŅĴĔĶŃĭĺĬĔŅĶȮFCN ŏĮƦĬĔŅĶŒľƟĽŇĪīŇŏĜıŅŃ
ĭŋėėĸȮ&proprietary process) ĭŋėėĸľĶŊŀĬŇĨŇĭŋėėĸĨŅĴĪňŗĶŃĭŋŒĬŏŀĔĽŅĶěħŐěƟĚŏĪƞŅĬńŘĬĪňŗĴňĽŇĪīŇŒĬįĸŇĨȮ
ěŜŅľĬƞŅĵȮľĶŊŀȮĔŅĶŒĝƟĽŅĶĽńĴįńĽŀŅľŅĶĬńŘĬĨŅĴŏĚŊŗŀĬœĕĪňŗĶŃĭŋŒĬȮFCN



ĔĶŃĭĺĬĔŅĶĵŊŗĬėŜŅĶƟŀĚȮFood Contact Notification

1. ĽĶŋĮĽŅĶŃĽŜŅėńĠȮ(Comprehensive Summary) 
2. ĕƟŀĴŌĸĮĶŃĔŀĭ

A.ĕƟŀĴŌĸĪŅĚŏėĴňȮ(Chemical Identity)
B.ŏĚŊŗŀĬœĕĔŅĶŒĝƟĚŅĬȮ(Intended Conditions of Use)
C.įĸŏĝŇĚŏĪėĬŇėĪňŗĨƟŀĚĔŅĶȮ(Intended Technical Effect)
D.ĔŅĶĪħĽŀĭœĴŏĔĶĝńŗĬŐĸŃĺŇīňĔŅĶĺŇŏėĶŅŃľƢ
E.ėŅħĮĶŃĴŅĦĔŅĶœħƟĶńĭĽńĴįńĽȮ(Estimation of Intake)
F.ĕƟŀĴŌĸıŇļĺŇĪĵŅȮ(Toxicity Information)
ĮĶŃŏĳĪĕƟŀĴŌĸĮĶŃĔŀĭĔŅĶĵŊŗĬȮŐĭƞĚĨŅĴėƞŅȮEDI

G.ĕƟŀĴŌĸĪŅĚĽŇŗĚŐĺħĸƟŀĴȮ(Environmental Information)
H.FDA Form No. 3480



ĕƟŀĴŌĸıŇļĺŇĪĵŅĮĶŃĔŀĭĔŅĶĵŊŗĬȮFCN

ŐĭƞĚŏĮƦĬȮ0ȮĽƞĺĬȮ

1) ĕƟŀĴŌĸĭĶĶĵŅĵėĺŅĴĮĸŀħĳńĵȮ&Safety Narrative) 

2) ĕƟŀĴŌĸįĸĔŅĶĻŉĔļŅĪŅĚıŇļĺŇĪĵŅȮ&comprehensive toxicological profile) œħƟěŅĔĔŅĶ
ĶĺĭĶĺĴŏŀĔĽŅĶĪŅĚĺŇĝŅĔŅĶȮŐĸŃľĶŊŀěŅĔĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅĽŜŅľĶńĭĽŅĶĽńĴįńĽŀŅľŅĶĬńŘĬȮ

/'ȮĕƟŀĴŌĸĭĶĶĵŅĵėĺŅĴĮĸŀħĳńĵȮ&Safety Narrative) ŏĮƦĬĔŅĶĽĶŋĮĽŅĶŃĽŜŅėńĠĕŀĚĕƟŀĴŌĸįĸ
ĔŅĶĻŉĔļŅıŇļĺŇĪĵŅȮŀīŇĭŅĵĔŅĶĨńħĽŇĬŒěĺƞŅĽŅĶĽńĴįńĽŀŅľŅĶĨŅĴĔŅĶŒĝƟĬńŘĬĴňėĺŅĴĮĸŀħĳńĵ

0'ȮĕƟŀĴŌĸįĸĔŅĶĻŉĔļŅĪŅĚıŇļĺŇĪĵŅȮ&comprehensive toxicological profile) ĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸ
ĪŅĚıŇļĺŇĪĵŅĪňŗĨĶĚĔńĭĪňŗŒĝƟŒĬĮĶŃŏĴŇĬėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶĬńŘĬȮĶĺĴĩŉĚĽŅĶŀĚėƢĮĶŃĔŀĭ
ŀŊŗĬĪňŗŏĔňŗĵĺĕƟŀĚĔńĭĽŅĶĽńĴįńĽŀŅľŅĶȮőħĵŏĜıŅŃľŅĔĽŅĶĬńŘĬŏĮƦĬĽŅĶĔƞŀĴŃŏĶŖĚȮĪńŘĚĬňŘĨƟŀĚĴňĕƟŀĴŌĸĔŅĶ
ĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĶĺĴŀĵŌƞħƟĺĵ



ĭĪĽĶŋĮĵƞŀħƟŅĬėĺŅĴĮĸŀħĳńĵȮ&Safety Summary)

ŒĬĽƞĺĬȮPart III ĕŀĚŐĭĭĲŀĶƢĴȮ3480ĕŀĚȮFDA ŐĭƞĚŏĮƦĬȮ4ĽƞĺĬħńĚĬňŘ

Section A- the safety narrative

Section B-ĨŅĶŅĚŐĽħĚįĸĔŅĶĻŉĔħƟŅĬėĺŅĴĮĸŀħĳńĵĪňŗŏĔňŗĵĺĕƟŀĚĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶȮ

Section C-ĨŅĶŅĚŐĽħĚĕƟŀĴŌĸĻńĔĵĳŅıĔŅĶĔƞŀĴŃŏĶŖĚŐĸŃėĺŅĴŏĮƦĬıŇļĕŀĚĽŅĶĽńĴįńĽ
ŀŅľŅĶŐĸŃŀĚėƢĮĶŃĔŀĭ

Section D-ĕƟŀėĺŅĴŀīŇĭŅĵőħĵĵƞŀȮŏĔňŗĵĺĔńĭĕƟŀĴŌĸŀŊŗĬŕĪňŗŏĔňŗĵĺĕƟŀĚĪňŗœĴƞœħƟŀĵŌƞŒĬĽƞĺĬŀŊŗĬ
ĕŀĚĶŅĵĚŅĬ



ĶŅĵĸŃŏŀňĵħĕƟŀĴŌĸıŇļĺŇĪĵŅȮ&CTP) 

ĮĶŃĔŀĭħƟĺĵȮ4ĽƞĺĬȮħńĚĬňŘ

ÅSection I. Comprehensive Toxicology Profile(s)

ÅSection II. ĶŅĵĚŅĬĔŅĶĻŉĔļŅĨƟĬĜĭńĭȮOriginal Reports of Safety Studies

ÅSection III. ŏŀĔĽŅĶĺĶĶĦĔĶĶĴĪňŗĨňıŇĴıƢȮPublished literature

ÅSection IV. ĳŅėįĬĺĔȮAppendices



Guidance ĪňŗĽŜŅėńĠ

ÅGuidance for Industry: Preparation of Premarket Submissions for Food Contact 
Substances (Chemistry Recommendations) DECEMBER 2007

ÅGuidance for Industry: Preparation of Food Contact Notifications for Food Contact 
Substances (Toxicology Recommendations) APRIL 2002

ÅGuidance for Industry: Preparation of Food Contact Notifications (Administrative) 
MAY 2002,ȮToxicology 

ÅGuidance for Industry: Preparing a Claim of Categorical Exclusion or an 
Environmental Assessment for Submission to CFSAN

https://www.fda.gov/regulatory-information/search-fda-guidance-documents



ĨńĺŀĵƞŅĚȮFCN



ĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅ

ÅĔŅĶĪħĽŀĭėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶĨƟŀĚŒľƟœħƟĶńĭĪŅĚĮŅĔȮoral route 
(1) ĔŅĶĪħĽŀĭıŇļŐĭĭŏĜňĵĭıĸńĬȮAcute toxicity test 
(2) ĔŅĶĪħĽŀĭıŇļĨƞŀĽŅĶıńĬīŋĔĶĶĴȮGenotoxicity test
(3) Short-term toxicity test
(4) Sub-Chronic Toxicity Studies
(5) Reproductive and Developmental Toxicity Studies
(6) Chronic toxicity test
(7) Carcinogenicity studies 
(8) Special Studies
(9)ĔŅĶĮĶŃŏĴŇĬėĺŅĴėĸƟŅĵėĸŉĚĕŀĚőėĶĚĽĶƟŅĚĔńĭĽŅĶıŇļĪňŗĪĶŅĭŐĬƞĝńħȮ



ĪňŗĴŅKseniaJ. GrohandJaneMuncke. InVitroToxicityTestingofFoodContactMaterials: State-of-the-
ArtandFutureChallenges.ComprehensiveReviewsinFoodScienceandFoodSafety,Vol.16,2017.



ĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅ

ÅUS. FDA ŐĬŃĬŜŅŒľƟĪŜŅĔŅĶĻŉĔļŅĪħĽŀĭıŇļĨƞŀĽŅĶıńĬīŋĔĶĶĴĴŅĔĔĺƞŅȮ/ȮĺŇīňȮŏĶňĵĔĺƞŅȮGenetic Toxicity Test 
Battery 

&a) ĔŅĶĔĸŅĵıńĬīŋƢĕŀĚĽŅĶıńĬīŋĔĶĶĴŒĬŐĭėĪňŏĶňĵȮ&Gene mutation in bacteria), ŏĝƞĬ,ȮAmes test ĕƟŀ
ĔŜŅľĬħĔŅĶĪħĽŀĭȮChapter IV.C.1.a. Bacterial Reverse Mutation Test

(b) In vitro cytogenetic test őħĵŒĝƟŏĞĸĸƢĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬĴȮľĶŊŀȮin vitro mouse lymphoma tk+/-
assay ĕƟŀĔŜŅľĬħĔŅĶĪħĽŀĭȮChapter IV.C.1.b. In vitro Mammalian Chromosomal Aberration Test ŐĸŃȮ
Chapter IV.C.1.c. Mouse Lymphoma Thymidine Kinase Gene Mutation Assay ĨŅĴĸŜŅħńĭ

&c) In vivo for chromosomal damage using mammalian hematopoietic cells ĕƟŀĔŜŅľĬħĔŅĶĪħĽŀĭȮ
Chapter IV.C.1.d. Mammalian Erythrocyte Micronucleus Test

ĪńŘĚĬňŘįŌƟĮĶŃĔŀĭĔŅĶĽŅĴŅĶĩĬŜŅĕƟŀĴŌĸįĸĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅěŅĔŏŀĔĽŅĶĺĶĶĦĔĶĶĴĪňŗĨňıŇĴıƢ
ŒĬĺŅĶĽŅĶĺŇĝŅĔŅĶĪňŗĴňĶŃĭĭpeer reviewâóÜäñÂîÛÂóäßõÉóäÔóăÕ­ 





ĶŃŏĭňĵĭĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅȮ&Safety Testing Protocols)

ÅRedbook 2000ĞŉŗĚĽŅĴŅĶĩħŅĺĬƢőľĸħœħƟěŅĔȮ&http://www.cfsan.fda.gov) 
(/food/ingredients-additives-gras-packaging/redbook) (FDA, 2000)

Åthe testing guidelines ĕŀĚȮOrganization for Economic Co-operation and 
Development (OECD) (http://www.oecd.org)

Åthe genotoxicity guidelines ĕŀĚȮthe International Conference on Harmonization 
(ICH) of Technical Requirements for Registration of Pharmaceuticals for Human 
Use (http://www.ifpma.org/) 

ÅĔŅĶĪħĽŀĭĨƟŀĚħŜŅŏĬŇĬĔŅĶĨŅĴȮGLP regulations ĕŀĚȮFDA

http://www.oecd.org/


ĶŃŏĭňĵĭĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅȮ&Safety Testing Protocols)

ÅĽŅĶĪňŗŒĝƟŒĬĔŅĶĪħĽŀĭěŃĨƟŀĚŏľĴŊŀĬĔńĭĺńĽħŋĽńĴįńĽŀŅľŅĶ-ĽŅĶĪňŗŐıĶƞŏĕƟŅĽŌƞŀŅľŅĶȮőħĵĮĔĨŇĽŅĶĪňŗŒĝƟ
ĪħĽŀĭėĺĶŏĮƦĬĽŅĶĽńĴįńĽŀŅľŅĶĬńŗĬŏŀĚȮőħĵĨƟŀĚĪĶŅĭĝĬŇħŐĸŃĮĶŇĴŅĦĕŀĚŀĚėƢĮĶŃĔŀĭĪńŘĚľĴħĕŀĚ
ĽŅĶĪňŗŒĝƟŒĬĔŅĶĪħĽŀĭȮőħĵįŌƟĵŊŗĬėŜŅĶƟŀĚĨƟŀĚŐěƟĚȮĝŊŗŀĽŅĴńĠȮĝŊŗŀĔŅĶėƟŅȮ&ĩƟŅĴň'ȮĽŌĨĶőėĶĚĽĶƟŅĚȮĮĶŇĴŅĦ
ĕŀĚĽŅĶľĸńĔŐĸŃĽŅĶŀĚėƢĮĶŃĔŀĭȮĶĺĴĩŉĚĮĶŃĴŅĦėƞŅĮĶŇĴŅĦĕŀĚĽŅĶĪňŗœĴƞĽŅĴŅĶĩĶŃĭŋœħƟȮėĺĶŒĝƟĽŅĶ
ĪňŗĴŅěŅĔȮbatch ŏħňĵĺĔńĬĨĸŀħĔŅĶĪħĽŀĭ

ÅŒĬĭŅĚĔĶĦňȮĽŅĶĪħĽŀĭŀŅěĶĺĴĩŉĚĽŅĶŀĚėƢĮĶŃĔŀĭľĸŅĵĝĬŇħȮŏĝƞĬȮĽŅĶĮĬŏĮƘƨŀĬȮĽŅĶĪňŗŒĝƟŒĬĔŅĶ
įĸŇĨȮĽŅĶěŅĔĔŅĶĽĸŅĵĨńĺȮ&decomposition products) ľŅĔėŅħĺƞŅĽŅĶŏľĸƞŅĬňŘěŃŐıĶƞŏĕƟŅĽŌƞŀŅľŅĶȮ
ĨńĺŀĵƞŅĚŏĝƞĬȮŒĬĔĶĦňĕŀĚıŀĸŇŏĴŀĶƢȮUS. FDA ŐĬŃĬŜŅŒľƟŒĝƟĽŅĶőŀĸŇőĔŏĴŀĶƢĪňŗĴňĬŘŜŅľĬńĔőĴŏĸĔŋĸĨŗŜŅŒĬ
ĔŅĶĪħĽŀĭȮŐĪĬĪňŗĔŅĶŒĝƟıŀĸŇŏĴŀĶƢȮŏĬŊŗŀĚħƟĺĵĽŅĶőŀĸŇőĔŏĴŀĶƢĬƞŅěŃŏĮƦĬĽŅĶľĸńĔĪňŗŐıĶƞŏĕƟŅĽŌƞŀŅľŅĶ



ĶŃŏĭňĵĭĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅȮ&Safety Testing Protocols)

ÅĽŅĶĽńĴįńĽŀŅľŅĶĭŅĚĝĬŇħĽĸŅĵĨńĺŏĮƦĬĽŅĶĝĬŇħŀŊŗĬĶŃľĺƞŅĚĔŅĶįĸŇĨĺńĽħŋĽńĴįńĽŀŅľŅĶȮ
ŀŅĪŇȮĽŅĶŐŀĬĨňŘŀŀĔĞŇŐħĬĪƢĪňŗĴňȮphosphorus-based ĬńŘĬȮĲŀĽĲŀĶńĽěŃĩŌĔŀŀĔĞŇœħĞƢ
ŏĮƦĬȮphosphates and phosphites
ÅĔŅĶĪħĽŀĭėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶĨƟŀĚŒľƟœħƟĶńĭĪŅĚĮŅĔȮoral route 
ĵĔŏĺƟĬĔŅĶĪħĽŀĭŐĭĭŏĜňĵĭıĸńĬȮĕƟŀĴŌĸįĸĔŅĶĪħĽŀĭĪňŗœħƟĶńĭįƞŅĬĝƞŀĚĪŅĚŀŊŗĬŀŅěĴň
ėŋĦėƞŅľŅĔıĭĺƞŅĴňįĸėĺŅĴŏĮƦĬıŇļŐĭĭȮsystemic effects 



ĪňŗĴŅȮM. Hoppe,P. de Voogtand R. Franz. Identification and quantification of oligomers as potential migrants in plastics food contact 
materials with a focus in polycondensates: AReview. Trends in Food Science & Technology 50 (2016) 118e130



ĔŅĶĪħĽŀĭŐĨƞĸŃŐĭĭĨƟŀĚĮĶŃĔŀĭħƟĺĵĕƟŀĴŌĸ

ÅIdentity of test substance

ÅAnimal species and strain(s) tested

ÅNumber of animals/sex/dose and 
control groups

ÅRoute of administration

ÅDoses (mg/kg bw/d), frequency and 
duration of dosing, and dosing 
vehicle(s),

ÅOther elements of study design, as 
appropriate (e.g., recovery phase, 
culling method, interim sacrifice, etc.) 

ÅParameters measured (e.g., clinical signs, 
clinical laboratory tests, organ weights, 
histopathology etc.) and the frequency 
of measurements

ÅSignificant, compound-related effects 
(including doses at which effects were 
observed, incidences of animals with 
effects, etc.)

ÅHighest dose(s) at which no substance-
related effect(s) were observed (i.e., 
NOEL for each effect.)



ĮĶŃŏĳĪĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅĽŜŅľĶńĭŐĨƞĸŃĶŃħńĭĔŅĶœħƟĶńĭĽńĴįńĽȮ

ÅĕŉŘĬĔńĭȮėƞŅėŅħĮĶŃĴŅĦĮĶŇĴŅĦĔŅĶœħƟĶńĭĽńĴįńĽȮ(Estimated Daily Intake: EDI) 

ÅĵŉħľĸńĔȮľŅĔĮĶŇĴŅĦĔŅĶœħƟĶńĭĽńĴįńĽĴŅĔȮėĺŅĴŏĽňŗĵĚĕŀĚĽŅĶĔŖěŃĴŅĔȮħńĚĬńŘĬĨƟŀĚĴňĮĶŃŏĳĪĕŀĚĔŅĶ
ĪħĽŀĭĪŅĚıŇļĺŇĪĵŅĪňŗĴŅĔĕŉŘĬ

ÅĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅŐĭƞĚĨŅĴĶŃħńĭĕŀĚėƞŅĔŅĶœħƟĶńĭĽńĴįńĽȮĞŉŗĚŐĭƞĚŏĮƦĬȮ2ȮĶŃħńĭȮ

(1)ėƞŅȮEDI ĬƟŀĵĔĺƞŅȮ1.5 Ĳg/ėĬ/ĺńĬ) ľĶŊŀȮėĺŅĴŏĕƟĴĕƟĬŒĬŀŅľŅĶ(Dietary Concentation: DC) 
ŏĪƞŅĔńĭľĶŊŀĬƟŀĵĔĺƞŅȮ0.5 ppb źźźTOR

(2) 1.5 Ĳg/person/day <EDI <150 Ĳg/person/day ľĶŊŀȮ0.5 ppb <DC <50 ppbźź..FCN

(3) 150 Ĳg/person/day <EDI < 3 mg/person/day ľĶŊŀȮ50 ppb < DC <1ppmźźźFCN

(4)ėƞŅȮEDI > 3 mg/person/dayľĶŊŀȮDC> 1ppm źź...FAP



ĮĶŃŏĳĪĪĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅ
ĔĶĦňĪňŗȮ1 EDI <1.5 Ĳg/p/d (DC< 0.5 ppb)

a) ŐĬŃĬŜŅĺƞŅœĴƞĨƟŀĚĻŉĔļŅħƟŅĬėĺŅĴĮĸŀħĳńĵĽŜŅľĶńĭĽŅĶĽńĴįńĽŀŅľŅĶĬńŘĬȮľŅĔ
ĔŅĶĶńĭĽńĴįńĽěŅĔĔŅĶŒĝƟėĶńŘĚŏħňĵĺȮ

b) ĨƟŀĚěńħŒľƟĴňĕƟŀĴŌĸħƟŅĬĻńĔĵĳŅıĔŅĶĔƞŀĴŃŏĶŖĚĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶĬńŘĬȮőħĵŒľƟ
ŀīŇĭŅĵŒĬȮCTP (ŀŅĪŇȮȮĔŅĶĻŉĔļŅȮcarcinogenicity studies, genetic 
toxicity studies, ľĶŊŀȮĕƟŀĴŌĸőėĶĚĽĶƟŅĚėĸƟŅĵėĸŉĚĽŅĶĔƞŀĴŃŏĶŖĚľĶŊŀĽŅĶĔƞŀ
ĔĸŅĵıńĬīŋƢĪňŗĮĶŃěńĔļƢ

c) ľŅĔĽŅĶĽńĴįńĽŀŅľŅĶĴňĽŅĶĔƞŀĴŃŏĶŖĚŏĮƦĬŀĚėƢĮĶŃĔŀĭȮĶŅĵĚŅĬĕƟŀĴŌĸ
ıŇļĺŇĪĵŅCTP ĨƟŀĚĮĶŃĴŅĦėƞŅėĺŅĴŏĽňŗĵĚĔŅĶŏĔŇħĴŃŏĶŖĚȮ&human cancer 
risk) ěŅĔĽŅĶħńĚĔĸƞŅĺŀńĬŏĬŊŗŀĚěŅĔĔŅĶŒĝƟĽŅĶĽńĴįńĽŀŅľŅĶĬńŘĬ



ĮĶŃŏĳĪĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅȮ
ĔĶĦňĪňŗȮ2 1.5 µe-ncpqml-b_wȮ:CBGȮ:150 µe-ncpqml-b_wȮ

a) ĨƟŀĚĴňĔŅĶĪħĽŀĭĔŅĶĔƞŀĴŃŏĶŖĚĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶȮ&ŐĸŃľĶŊŀŀĚėƢĮĶŃĔŀĭ, ĩƟŅĴň'ȮőħĵĪŜŅĔŅĶĪħĽŀĭ
genetic toxicity tests. ĞŉŗĚėĺĶĪħĽŀĭħƟĺĵĺŇīň(1) ĔŅĶĔĸŅĵıńĬīŋƢĕŀĚĵňĬĕŀĚŐĭėĪňŏĶňĵȮ(gene 
mutations in bacteria)  ŐĸŃ(2) ĔŅĶĪħĽŀĭȮin vitro test őħĵĪħĽŀĭıŇļĨƞŀŏĞĸĸƢȮĮĶŃŏĴŇĬėĺŅĴ
ŏĽňĵľŅĵĕŀĚőėĶőĴőĞĴőħĵŒĝƟŏĞĸĸƢĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬĴȮľĶŊŀȮĔŅĶĪħĽŀĭȮmouse lymphoma tk
assay. 

b) ŀīŇĭŅĵĕƟŀĴŌĸŏıŇŗĴŏĨŇĴŏĔňŗĵĺĔńĭĻńĔĵĳŅıĔŅĶĔƞŀĴŃŏĶŖĚŒĬĶŅĵĚŅĬȮCTPs (ŀŅĪŇȮȮĔŅĶĻŉĔļŅȮ
carcinogenicity studies, genetic toxicity studies, ľĶŊŀȮĕƟŀĴŌĸőėĶĚĽĶƟŅĚėĸƟŅĵėĸŉĚĽŅĶĔƞŀĴŃŏĶŖĚ
ľĶŊŀĽŅĶĔƞŀĔĸŅĵıńĬīŋƢĪňŗĮĶŃěńĔļƢ'Ȯ

c) ľŅĔĽŅĶĽńĴįńĽŀŅľŅĶĴňĽŅĶĔƞŀĴŃŏĶŖĚŏĮƦĬŀĚėƢĮĶŃĔŀĭȮĶŅĵĚŅĬĕƟŀĴŌĸıŇļĺŇĪĵŅCTP ĨƟŀĚĮĶŃĴŅĦėƞŅ
ėĺŅĴŏĽňŗĵĚĔŅĶŏĔŇħĴŃŏĶŖĚȮ&human cancer risk) ěŅĔĽŅĶħńĚĔĸƞŅĺŀńĬŏĬŊŗŀĚěŅĔĔŅĶŒĝƟĽŅĶĽńĴįńĽŀŅľŅĶ
ĬńŘĬȮ



ĮĶŃŏĳĪĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅȮ
ĔĶĦňĪňŗȮ3 /50 µe-ncpqml-b_wȮ:CBGȮ:Ȯ3 mg/person/day 

a) ĨƟŀĚĴňĔŅĶĪħĽŀĭĔŅĶĔƞŀĴŃŏĶŖĚĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶȮ&ŐĸŃľĶŊŀŀĚėƢĮĶŃĔŀĭ, ĩƟŅĴň'ȮőħĵĪŜŅĔŅĶĪħĽŀĭ
genetic toxicity tests. ĞŉŗĚėĺĶĪħĽŀĭħƟĺĵĺŇīň(1) ĔŅĶĔĸŅĵıńĬīŋƢĕŀĚĵňĬĕŀĚŐĭėĪňŏĶňĵȮ(gene mutations 
in bacteria)  ŐĸŃ(2) ĔŅĶĪħĽŀĭȮin vitro test őħĵĪħĽŀĭıŇļĨƞŀŏĞĸĸƢȮĮĶŃŏĴŇĬėĺŅĴŏĽňĵľŅĵĕŀĚ
őėĶőĴőĞĴőħĵŒĝƟŏĞĸĸƢĽńĨĺƢŏĸňŘĵĚĸŌĔħƟĺĵĬĴȮľĶŊŀȮĔŅĶĪħĽŀĭȮmouse lymphoma tkassay. ŐĸŃȮ(3) ĔŅĶ
ĪħĽŀĭin vivo test ėĺŅĴŏĽňĵľŅĵĕŀĚőėĶőĴőĞĴȮőħĵŒĝƟȮŏĞĸĸƢĽĶƟŅĚŏĴŖħŏĸŊŀħĕŀĚĽńĨĺƢĲƤĬŐĪŃȮ(rodent 
hematopoietic cells) 

b) ŀīŇĭŅĵĕƟŀĴŌĸŏıŇŗĴŏĨŇĴŏĔňŗĵĺĔńĭĻńĔĵĳŅıĔŅĶĔƞŀĴŃŏĶŖĚŒĬĶŅĵĚŅĬȮCTPs (ŀŅĪŇȮȮĔŅĶĻŉĔļŅȮcarcinogenicity 
studies, genetic toxicity studies, ľĶŊŀȮĕƟŀĴŌĸőėĶĚĽĶƟŅĚėĸƟŅĵėĸŉĚĽŅĶĔƞŀĴŃŏĶŖĚľĶŊŀĽŅĶĔƞŀĔĸŅĵıńĬīŋƢĪňŗ
ĮĶŃěńĔļƢ'Ȯ

c) ľŅĔĽŅĶĽńĴįńĽŀŅľŅĶĴňĽŅĶĔƞŀĴŃŏĶŖĚŏĮƦĬŀĚėƢĮĶŃĔŀĭȮĶŅĵĚŅĬĕƟŀĴŌĸıŇļĺŇĪĵŅCTP ĨƟŀĚĮĶŃĴŅĦėƞŅėĺŅĴŏĽňŗĵĚ
ĔŅĶŏĔŇħĴŃŏĶŖĚȮ&human cancer risk) ěŅĔĽŅĶħńĚĔĸƞŅĺŀńĬŏĬŊŗŀĚěŅĔĔŅĶŒĝƟĽŅĶĽńĴįńĽŀŅľŅĶĬńŘĬȮ



ĮĶŃŏĳĪĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅȮ
ĔĶĦňĪňŗȮ3 /50 µe-ncpqml-b_wȮ:CBGȮ:Ȯ3 mg/person/day 

d) ĮĶŃŏĴŇĬėĺŅĴŏĮƦĬıŇļĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶȮ&ŐĸŃľĶŊŀŀĚėƢĮĶŃĔŀĭ, ĩƟŅĴň'őħĵĔŅĶĪħĽŀĭĔŉŗĚŏĶŊŘŀĶńĚȮ2 Őĭĭ
(subchronicoral toxicity tests) őħĵŒĝƟĽńĨĺƢŐĪŃŐĸŃœĴƞŒĝƞĽńĨĺƢŐĪŃŒĬĔŅĶĪħĽŀĭ(rodent species 
and non-rodent species) 

ÅĔŅĶĻŉĔļŅĨƟŀĚŒľƟĕƟŀĴŌĸĴŅĔıŀĪňŗěŃĬŜŅĴŅŒĝƟĔŜŅľĬħėƞŅȮacceptable daily intake (ADI) 

ÅėƞŅȮminimum safe margin of exposure ŏĴŊŗŀŒĝƟįĸĔŅĶĻŉĔļŅĔŉŗĚŏĶŊŘŀĶńĚȮėĺĶěŃŏĪƞŅĔńĭȮ/...ŏĪƞŅȮ

ÅĪńŘĚĬňŘįĸĕƟŀĴŌĸŏľĸƞŅĬňŘŀŅěĝƞĺĵĨńħĽŇĬŒěĺƞŅȮěŜŅŏĮƦĬĨƟŀĚĴňĔŅĶĪħĽŀĭŏĜıŅŃŀŊŗĬȮ(ŀŅĪŇȮmetabolism studies, 
teratogenicity studies, reproductive toxicity studies, neurotoxicity studies, and 
immunotoxicitystudies) ŏıŊŗŀĮĶŃŏĴŇĬėĺŅĴĮĸŀħĳńĵĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶĨƞŀœĮŀňĔľĶŊŀœĴƞ



ĮĶŃŏĳĪĔŅĶĪħĽŀĭĪŅĚıŇļĺŇĪĵŅȮ
ĔĶĦňĪňŗȮ4 EDI > 3 mg/person/day 

ÅĔŅĶĻŉĔļŅŐĭĭȮchronic toxicity ŐĸŃcarcinogenicity ŒĬľĬŌ-ĽńĨĺƢŐĪŃŏĮƦĬŏĺĸŅȮ2 ĮƖ

ÅĔŅĶĻŉĔļŅıŇļĨƞŀĔŅĶŏěĶŇĠıńĬīŋƢȮreproductive toxicity Őĭĭmulti-generation ŒĬľĬŌ-
ĽńĨĺƢŐĪŃȮŐĸŃľĶŊŀȮĔŅĶĻŉĔļŅėĺŅĴŏĮƦĬıŇļŒĬĽŋĬńĕȮ1 ĮƖ

ÅĕƟŀĴŌĸĔŅĶĪħĸŀĚĨŅĴĪňŗĔŜŅľĬħŒĬĶŃŏĭňĵĭĺńĨĩŋŏěŊŀĮĬŀŅľŅĶ

ÅFDA ŐĬŃĬŜŅŒľƟĴňĕƟŀĴŌĸĪŅĚıŇļĺŇĪĵŅĴŅĔıŀĪňŗěŃŐĽħĚėĺŅĴĮĸŀħĳńĵ
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ÅĔŅĶĮĶŃŏĴŇĬėĺŅĴŏĽňŗĵĚĩŌĔĬŜŅĴŅŒĝƟŒĬĔŅĶıŇěŅĶĦŅėĺŅĴĮĸŀħĳńĵĕŀĚŀĚėƢĮĶŃĔŀĭȮ&ĽŅĶĽńĴįńĽ
ŀŅľŅĶ'ȮĕŀĚĭĶĶěŋĳńĦĤƢȮőħĵĔŅĶėŜŅĬĺĦėƞŅėŅħĮĶŃĴŅĦĮĶŇĴŅĦĔŅĶœħƟĶńĭĽńĴįńĽȮEDI
(estimated daily intake) ŐĸƟĺĪŜŅĔŅĶŏĮĶňĵĭŏĪňĵĭėƞŅȮEDI ĔńĭėƞŅȮADI (acceptable daily 
intake) 

ÅĔŅĶŀĬŋĴńĨŇıŀĸŇŏĴŀĶƢŐĸŃŏĶĞŇĬľĸńĔěŃĶĺĴĩŉĚĔŅĶŀĬŋĴńĨŇĽŅĶĝƞĺĵĔĶŃĭĺĬĔŅĶįĸŇĨħƟĺĵȮŏĝƞĬȮĨńĺŏĶƞĚ
ĮĢŇĔŇĶŇĵŅȮĽŅĶĶŇŏĶŇŗĴĮĢŇĔŇĶŇĵŅȮĽŅĶŏĝŊŗŀĴĕĺŅĚȮŐĸŃĽŅĶĩƞŅĵőŀĬőĞƞȮĪňŗŀŅěľĸĚŏľĸŊŀŒĬıŀĸŇŏĴŀĶƢŐĸŃȮȮȮ
ŏĶĞŇĬȮĞŉŗĚŏĮƦĬœĮĨŅĴľĸńĔĔŅĶĕŀĚıŀĸŇŏĴŀĶƢ-ŏĶĞŇĬľĸńĔ

ÅĨƟŀĚĪĶŅĭĝĬŇħĕŀĚŀĚėƢĮĶŃĔŀĭŐĸŃĽŅĶĨƞŅĚŕĪňŗŒĝƟŒĬĔŅĶįĸŇĨȮĝĬŇħıĸŅĽĨŇĔȮĴŀĬŀŏĴŀĶƢȮĽŅĶĨńŘĚĨƟĬȮ
ŐĸŃĽŅĶŏĨŇĴŐĨƞĚȮıĶƟŀĴėŋĦĳŅıŐĸŃėƞŅěŜŅĔńħȮĔŅĶĪħĽŀĭėŋĦĸńĔļĦŃıĸŅĽĨŇĔȮ

ÅĔŅĶŒĝƟĚŅĬȮ&ĝĬŇħŀŅľŅĶŐĸŃĽĳŅĺŃĔŅĶŒĝƟĚŅĬ'Ȯ

ÅĨƟŀĚĪĶŅĭėĺŅĴŏĮƦĬıŇļȮ
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3. ÂóäÜäñÿâõÚÅèóâÜæîÕáòãÃîÈëóäëòâÝòëîóìóä

ÅĔŅĶėŅħĮĶŃĴŅĦĮĶŇĴŅĦĽŅĶĪňŗįŌƟĭĶŇőĳėěŃœħƟĶńĭȮ(Estimated Daily Intake: EDI) 
őħĵĨƟŀĚĪĶŅĭĮĶŇĴŅĦĔŅĶŐıĶƞĕŀĚĽŅĶěŅĔĺńĽħŋĽńĴįńĽŀŅľŅĶŏĕƟŅĽŌƞŀŅľŅĶȮ&ľĶŊŀ
ŏĶňĵĔĺƞŅȮėƞŅœĴŏĔĶĝńŗĬ-ľńĺĕƟŀȮD ŒĬŏŀĔĽŅĶĮĶŃĔŀĭĔŅĶĵŊŗĬĕŀěħŐěƟĚFCN'ȮŏıŊŗŀėŅħ
ĮĶŃĴŅĦėƞŅėĺŅĴŏĕƟĴĕƟĬĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶŒĬŀŅľŅĶȮ&Dietary Concentration: 
DC)

ÅĪńŘĚĬňŘėƞŅœĴŏĔĶĝńĬĕŀĚĽŅĶĽńĴįńĽŀŅľŅĶŀŅěœħƟěŅĔ
o ĔŅĶĪħĽŀĭœĴŏĔĶĝńŗĬŒĬŀŅľŅĶěŜŅĸŀĚĳŅĵŒĨƟĽĳŅĺŃĪħĽŀĭĪňŗĽŀħėĸƟŀĚĔńĭĔŅĶŒĝƟĚŅĬěĶŇĚȮľĶŊŀ

o ŒĝƟĺŇīňĔŅĶėŜŅĬĺĦĨŅĴőĴŏħĸėĦŇĨĻŅĽĨĶƢȮľĶŊŀ

o ŒĝƟĔŅĶŀĬŋĴŅĬĺƞŅĽŅĶĽńĴįńĽŀŅľŅĶĪńŘĚľĴħĪňŗĴňŒĬıĸŅĽĨŇĔŐıĶƞŏĕƟŅĽŌƞŀŅľŅĶĪńŘĚľĴħȮ&/..#Ȯ
migration) ĔŖœħƟȮ



Schematic diagram of the FDA Exposure Model

1

2

3



ĔŅĶėŜŅĬĺĦėƞŅėŅħĮĶŃĴŅĦĔŅĶœħƟĶńĭĽńĴįńĽȮEDI

1

2

3

<M> ėŊŀȮėƞŅœĴŏĔĶĝńŗĬĪńŘĚľĴħȮ, (M..'ėŊŀȮėƞŅœĴŏĔĶĝńŗĬŒĬŀŅľŅĶěŜŅĸŀĚŐĨƞĸŃĮĶŃŏĳĪ



ĔŅĶėŜŅĬĺĦ
ÅFood Type Distribution Factor (fT) ľĴŅĵĩŉĚȮĽńħĽƞĺĬĕŀĚŀŅľŅĶŐĨƞĸŃĔĸŋƞĴĪňŗĽńĴįńĽĔńĭĺńĨĩŋĭĶĶěŋĝĬŇħ
ľĬŉŗĚȮĨƞŀĴĺĸĕŀĚŀŅľŅĶĪńŘĚľĴħĪňŗĽńĴįńĽĺńĨĩŋĭĶĶěŋĝĬŇħŏħňĵĺĔńĬȮĞŉŗĚœħƟěŅĔĽŌĨĶėŜŅĬĺĦħńĚĬňŘ

Å Consumption Factor ľĴŅĵĩŉĚȮĽńħĽƞĺĬĕŀĚĴĺĸĕŀĚŀŅľŅĶĪňŗĽńĴįńĽĺńĽħŋĭĶĶěŋŀŅľŅĶĝĬŇħľĬŉŗĚĨƞŀĴĺĸ
ĕŀĚŀŅľŅĶĪňŗĴňĔŅĶĭĶĶěŋŒĬĳŅĝĬŃĭĶĶěŋĳńĦĤƢĪńŘĚľĴħ



ėƞŅȮfTĕŀĚĺńĽħŋĭĶĶěŋŀŅľŅĶěŜŅŐĬĔĨŅĴĝĬŇħŀŅľŅĶ



ėƞŅȮCF ĕŀĚĺńĽħŋĭĶĶěŋŀŅľŅĶŐĨƞĸŃĝĬŇħ



ĨńĺŀĵƞŅĚĪňŗȮ1ĔŅĶėŜŅĬĺĦėƞŅȮEDI
ÅĔŅĶĪħĽŀĭœĴŏĔĶĝńŗĬĕŀĚĽŅĶĨƟŅĬŀŀĔĞŇŏħĝńŗĬȮA ėĺŅĴŏĕƟĴĕƟĬȮ03#Ȯw/w ŒĬőıĸňŏŀĪĪŇĸňĬėĺŅĴľĬŅŐĬƞĬĨŗŜŅȮ&LDPE) 
ŒĝƟĭĶĶěŋŀŅľŅĶĪńŗĺœĮȮĦȮŀŋĦľĳŌĴŇľƟŀĚȮįĸĔŅĶĪħĽŀĭħńĚĨŅĶŅĚĕƟŅĚĸƞŅĚĬňŘ






