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Munro 1996 3 Cramer
TTC Threshold of Toxicological Concern4

2

3 Munro IC, Ford RA, Kennepohl E and Sprenger JG: Correlation of a structural class with No-
Observed-Effect-Levels: a proposal for establishing a threshold of concern. Food Chem. Toxicol.,
1996; 34: 829 867.
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D4 50% G1
G2 PS

G3 PA
60 °C 2 60 °C 6 60 °C 30 40 °C 10

PS
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60 °C 2 60 °C 60 40 °C 30 30 °C 10
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95% 

95 %

PE 60 °C 2 60 °C 4 40 °C 30 40 °C 10

PP 60 °C 2 60 °C 4 60 °C 30 40 °C 5

PET 60 °C 4 - - -
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PS 60 °C 1 60 °C 90 40 °C 30 20 °C 2

PA - - - -

60 °C 2 60 °C 4 60 °C 30 40 °C 10
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PP 60 °C 90 60 °C 30 40 °C 30 20 °C 2
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PE 60 °C 90 - - -

PP 60 °C 90 - - -

PET 60 °C 1 60 °C 30 40 °C 30 20 °C 5

PVC 60 °C 4 60 °C 30 40 °C 30 20 °C 2

PVDC 60 °C 4 60 °C 30 40 °C 30 20 °C 10

PS - - - -

PA 60 °C 2 60 °C 90 40 °C 30 30 °C 5

60 °C 2 60 °C 90 40 °C 30 30 °C 5
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µg/mL PPO µg/g
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0.15 + 0.16 + 0.17 3 = 0.16 µg/mL
0.16 µg/mL

0.05 µg/mL
0.15 µg/mL

0.05 + 0.15 + 0.15 3 0.12 µg/mL
0.12 µg/mL

C µg/mL q mg/kg

q mg/kg
C µg/mL 1,000

V mL/cm2 PPO g/cm2

600 cm2/kg

q = C × V × 600 ÷ 1000

   

q q
Q

1
Q

Q DC
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CF
DF

0.05 Q
0.96 0.01

(PS

)

0.07 0.38 0.02 0.27 0.01 0.11 0.23
PS

Q
0.96 0.01

(PA

)

0.05 0.92 0.01 0.01 0.01 0.01 0.05
PA

Q
0.96 0.01

(PVC PVDC)

0.05 0.93 0.01 0.01 0.01 0.01 0.04

(PE)

0.25 0.88 0.03 0.04 0.01 0.02 0.05

(PP)

0.16 0.80 0.05 0.05 0.01 0.02 0.12

(PET)

0.22 0.86 0.01 0.09 0.01 0.01 0.03

PS PA PVC PVDC
PE PP PET
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45 mm  
PPO  
 6  
  
 160 6  

 
 
  

60 mm 20 mm  
O 41.8 mm 45 mm  

PPO 1.0 g O PPO 1.0 g/ 13.7 
cm2 0.073 g/cm2  

PPO  
 

 
 

PPO 50 mL  
 
 

 
27  

 European Committee for Standardization. 2002: Materials and articles in contact with 
foodstuffs - Plastics - Part 13: Test methods for overall migration at high temperatures. EN 
1186-13:2002 
 European Committee for Standardization. 2003: Paper and board intended to come into 

contact with foodstuffs - Conditions for determination of migration from paper and board using 
modified polyphenylene oxide (MPPO) as a simulant. EN 14338:2003 
 European Commission Joint Research Center. 2012: JRC SCIENTIFIC AND POLICY 

REPORTS; Development of a harmonised method for specific migration into the new simulant 
for dry foods established in Regulation 10/2011: Establishment of precision criteria from an EU 
interlaboratory comparison organized by the EURL. 
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28 Cramer GM, Ford RA and Hall RL: Estimation of toxic hazard-a decision tree approach. Food 
and Cosmetics Toxicology, 1978; 16: 255-76  
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