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Figure 10-1% Principle of chemical inertness testing of refillable PET botiles.

Table 12-fi: Data necessary for the toxicological evaluation of a substance.

Interactivity parameters [mg/dm?]

Identity

Physical, chemical and other properties
Use

Migration data

Toxicological data

Table 12-3: Groups of maternials requiring legislation.

e — —

1. Plastics, :u'u:!ud'mg varnish and coatings
2. Regenerated cellulose

3. Elastomers and rubber

4. Paper and board

5. Ceramics

f. Cilass

7. Metals and alloys

8. Wood, including cork

9. Textile products

L), Paraffin and micro-crystalline waxes
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Table 11-1: Classification of raw and processed foods.

I.  Nonacid, aqueouos products; may contain salt or sugar or both (pH above 5.0),
e.g. raspberries, maple syrup, consomme, ripe olives.

Il.  Acid, agueous products; may contain salt or sugar or both, and including oil-in-water
emulsions of low- or high-fat content,
e.g. vinegar, mayonnaise, orange juice, cream dressing,

I Agueous, acidic, or nonacid products containing free oil or fal; may contain salt, and
including oil-in-water emulsions of low- or high-fat content,
e.p. crab, lobster, ground beef, bacon, chicken, oleomargarine.

V.  Dairy products and modifications:
A. Walcr-in-oil emulsions, high- or low-fat,
e.g. chedar cheese, swiss cheese, butter,
B. Oil-in-water emulsions, high- or low-fat,
c.g. milk, ice cream, cottage cheese, sweet cream (40 % ).

V.  Low-moisture fats and oil,
e.g. Lard, peanut oil

VI, Beverages
A. Containing up to 8 % of ethanol,
e.g beer
B. Nonalcoholic,
e, soda
C. Containing more than 8 % of ethanol,
e.g. distilled spirits
VII. Bakery products other than those included under Type VI or 1X,
e.g2. wheat bread, waffels, doughnuts, sugar cookies, mince pie, biscuits

VI Diry solids with surface containing no free fat or oil,
e.p. macaroni, shreaded wheat, corn meal, coffee,

IX. Dy solids with the surface containing free fat or oil,
e.g. potato chips, french fried potatos, broiled meat and fish, fried chicken, popcorn.

- — —
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Table 12-2: Directives already adopied in the sector of maierials intended to come into contact with - - . . 5 ' . . .
foudstuifs (in chronological Jderfp Table 12-1: The main directives already adopted in the sector of matenals intended 1o come into con-

tact with foodstuffs (subdivided by subject).

Directive No Subject Adoption Entry into force OJ No
76/893/EEC  First framework Directive 23.11.1976 26.11.1978 L340 DIRECTIVES APPLICABLE TO ALL MATERIALS
0.12.1978
T8/M42EEC  Plastics: 30.1.1978 26.11.1979 L44 ) )
VCM limits 15.2.1978 New framework Directive BWIOWEEC
BOSONVEEC g I 9.6 19 1.1.1981 L1531 < g
) Syl 50 s 196950 Symbol BO/SHVEEC
BNTOG/EEC  Plastics: methods for determining 871950 11.1.1982 L2113
VCMin PVC 16.8.1980 DIRECTIVES APPLICABLE TO INDIVIDUAL MATERIALS AND SUBSTANCES
S1M432/EEC  Plastics: methods for determining 29.4,1981 1.10,1982 L 167
VCM in food 24.6.1981
. LA
K2TIVEEC  Plasties: basic rules for migration 18.10.1982 1.1.1991 L297 P STICS
testing 2310.1982 Base Directive: monomers WY 128EEC
H3229/EEC  Regenerated cellulose 25.4.1983 L.1.1985 L123 R R
¢ 11.5.1983 - Ist amendment WAWEEC
85/S72EEC  Plastics: List of simulants 19.12.1985 1.1.1991 L3712 — 2nd amendment 93WEEC
31.12.1985 - 3rd amendment YSIZEEC
SORREEC  Regencrated cellulose 23.7.1986 1.4.1987 14152]2;;(’ — 4th amendment WHVEEC
BO/MOY/EEC  New framework Directive 21.12.1088 10.7.1990 L 40 Directive on the basic rules for migration tests EXTIVEEC
11.2,1989 = |st amendment GIREEC
9VI28EEC  Plastics: monomers 23.2.1990 1.1.1991 L7s - 2nd amendment UTHREC
21.3.1990
rective he T p i 5
DASEEC  Regenerated cellulase: 11.3.1902 30.6.1993 L Directive on the list of simulants 85/5TUEEC
2nd amendment 16.4,199 Directive on vinylechlonde monomer (VCM) TEN42EEC
YAMWEEC  Plastics: monomers 1451942 31121992 L 168 ) ) o .
Ist amendment 23.6.19%2 Directive on the method for determining VCM in PVC BTAREEC
UI/R/EEC Plastics: 151 amendment (o 15.3.1993 1.4.1994 L 90 . . L. .. . .
SUTLIEEC 14.4.1503 Directive on the method for determining VCM in foods B24IXEEC
GIWEEC Plastics: monomers 15.3.1993 1.4.1994 L 90
2nd amendment 14.4.1993 REGENERATED CELLULOSE FILM
9FI0EEC  Regenerated cellulose: 15.3.19u3 1.1.1994 Ly3 ; , .
codification 17.4.1993 Base Directive S VEEC
YH1I/EEC  Elast : nitrosami 15.3.1993 1.4.1994 L93 .
! astomers: nitrosamines 1?4l]993 CP,RAMICS
GSAEC Plastics: monomers 14.2.1995 1.4.1996 L 41 Base Directive w;mlfl: EC
Ird amendment 23.2.1995
96/1/EC  Plastics: monomers 5.3.199 1.1.1997 L 61 ELASTOMERS
4th amendment 12,3199 ; ) .
9T/4REC Plastics: 2nd amendment 1o 2971997 1.9.1947 L2 Nitrosamines in teats and soothers 931VE EC

BUTII/EEC 12.3.]99?_
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Tahle 11-2: Conditions of Use and General Testing Protocols for Food Packaging.

A, High temperature, heat sterilized or retorted above J00°C (212 °F).

10% Ethanol® . . _ . . ... e 121°C (250 °F) for two hours

0% Ethanol. . . . . oL T1°C (160°F) for two hours

Food Oil {e.g., corn oil) or HB307

or Miglhval B12™ 121 °C (250 *F) for two hours
or

S0 % or 95 % Ethanol® . . . . ... oo 121 5C (250 °F) for two hours

* After two hours at elevated temperatures, continue the tests at 40°C (104 °F) for 238 hours to a total
ol 240 hours (10 days). Analyze the test solutions at the end of the initial two hour period. and after 24,
96 and 240 hours.

B.  Buoiling water sterilized. The protocol remains the same as for Condition of Use A except that the
highest test temperature is 100 °C (212 °F).

C. Hot filled ar pasteurized above 66 °C (150 °F). Add solvents to the test samples at 100°C (212°F),
hold for 30 minutes, and then allow to cool to 40°C {104 °F). Maintain the test cells at 40°C
(104 °F} for ten days with samples taken for analysis after the intervals indicated for the previous
protocals.

Alternatively, perform migration studies for 2 hours a1 66°C (150°F) followed by 238 hours at 40°C
(104 °F). The longer time at the lower temperature (2 hours at 66 °C vs 30 minutes at 100°C) compen-
sates for the shorter time at 100°C,

. Ho filled or pasteurized below 66 °C (150 °F). The protocol is analogous Lo that for C except that
all solvenis are added 10 the test samples at 86 °C (150°F) and held for 30 minutes before cooling
to 40 °C (104 *F.

E.  Room temperatire filled and stored (no thermal treamment in the container). Conduct migration stu-
dies for 240 hours at 40°C {104 °F). Analyze the test solutions after 24, 48, 120 and 240 hours.

F Refrigerated stovage fno thermal treatment in the container). The protocol is identical to that for E
except that the test temperature is 20°C (68°F).

G.  Frozen storage (no thermal treatment in the container). The protocel is identical 1o F except that
the test time is five (5) days.

H.  Frozen or refrigerated storage; ready-prepared foods intended to be reheated in container at time af
e

0% Ethanol. . .. ... .. e e e e e e e TDTC 212 FF) for two hours

Food Oil {e.g., corn oil} or HB307
or Miglyol 8127 . ... .. .. ..

ar

S%or95% Ethanol. . .. .o 0oL oL Lo 100°C (212 “F) for two hours

100 °C (212 °F) for two hours
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Table 12-10: Conventional conditions for substitution tests.

Test conditions with

Test conditions with

Test conditions with

Test conditions with

simulants D isooctane ethanol 95 % MPPO’
10d-5°C 05d-5°C nd-s°C

10d-20°C 1d-20°C 1od-20°C .-

10d - 40°C 2d-20°C 10d-40°C -

2h-70°C 0.5h-40°C 20h-60°C .-
05h=100°C 0.5 h-60°C* 25h-60°C 05h-100"C
1 h=100°C 1.0 h=60°C#* 30h-60°C* 1h-100°C
2h-100°C 1.5h-60°C* 35h-60°C* 2h-100°C
0.5h-121°C 1.5h-60°C* 35h-60°C* 05h-121°C
1h-121°C 20h-60°C* 40 h-60>C* Th-121°C
2h-121°C 2.5h-60°C* 4.5h-60°C* 2h-121°C
0.5h-130°C 2.0h-60°C* 40 h-60°C* 0.5h-130°C
lh-130°C 25h-60°C* 4.5h - 60°C* 1h-130°C
2h-150°C 30h-60°C* 5.0 h-60°C* 2h-150°C
2h-175"C 4.0h-60°C* 6.0 h - 60°C* 2h-175°C

(*) Volatile test media are used up to a maximum temperature of 60°C. It is a precondition for substitu-
tion testing that the material or article should withstand the test conditions applied with simulants D.
Immerse a test specimen in olive oil in the appropriate conditions. If the physical properties are changed
(e.g. melting or deformation), the material is considered to be unsuitable for use at that temperature. If
the physical properties are not changed, carry out substitution tests using new specimens,

7 MPPO = modified polyphenylene oxide.

Table 10-3;: Overview of CEN ENV 13130 standard.

No. Title Restriction
Part 1 Guide to the test methods for specific migration of substances —
from plastics into food and food simulants and the determina-
tion of substances in plastics and the selection of conditions of
exposure to food simulants
Part2 Determination of terephthalic acid in food simulants SML: 7.5 mg/kg
Part 3 Dectermination of acrylonitrile in food and food simulants SML: not detectable, LOD:
0.02 mg/kg
Part 4 Determination of 1,3-butadiene in plastics OM: 1 mg/kg
Part 5 Determination of vinylidene chioride in food simulants SML: not detectable, LOD:
0.05 mg/kg
Part 6 Determination of vinylidene chloride in plastics OM: 5 mg/kg
Part 7 Determination of monoethylene glycol and diethylene glycol ~ SML (T): 30 mg/kg
in food simulants
Part 8 Determination of isocyanates in plastics:

- 2.6-toluene diisocyanate

— diphenylmethane-4.4"-diisocyanate
~ 2.4-toluene diisocyanate

- hexamethylene diisocyanate

- cyclohexyl isocyanate

- 1, 53-naphthalene diisocyanate

- diphenylmethane-2 4"-diisocyanate
— 2 4-toluene diisocyanate dimer

- phenyl isocyanate

OM (T): 1 mg/kg
(expressed as NCO)
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Table 12-12: Some examples taken from the Directive laying down the list of simulants to be used ir
the migration tests.

Simulants to be used

Description of foodstuffs Water 3% acetic  15% ethanol  Olive oil
acid

Non-alcoholic beverages, ete. X X - -
Chocolate, chocolate-coated products, ete. - - - X5
Fresh, chilled. salted or smoked fish X - - X3
Animal and vegetable fats and oils, etc. - - - X
Vinegar - X - -
Fried potatoes, fritters and the like - - - X/5

Only the simulant indicated by an “X" may be used. When “X" is followed by an oblique stroke and
“3" or *5", the result of the migration tests should be divided by the number indicated, known as the
“reduction factor™. This figure is conventionally used to take account of the greater extractive capacity
of the simulant for fatty foods compared with other types of foods.
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Table 12-9: Conditions for migration tests.

Table 10-f Halflife times 13,5 [hours] for ECH in dilferent aqueous systems and foodstuffs in depen-

dency of temperature,

Conditions of contact in actual use Test conditions
Contact time Test time Matrix 12 [h] _
t < 0.5 hours 0.5 hours 0 NeC TN
0.5h <t<1 hours L hour 10% Ethanol in water (pH = T) 148 23 44
1.0h <t=<2hours 2 hours NaOH in water (pH = 12) 62 10 20
2h<t=24 hours 24 hours 3% Acetic acid in water (pH = 2.5) 2% i0 16
1 > 24 hours 10 days .
Contact temperature Test lemperature Sunflower oil 45,000 (5.1 years) -
T<5°C 5°C Sunflower oil + 1 % water 15.000 (1.7 years) -
5°C<T=20°C 20°C Green beans 106 13
20°C<T=<40°C 40 °C Pectin 5% (pH = 7) 41 8.2
40°C<T<70°C 70°C Processed tomatoes 44 5.6
C=T=<100°C 100 °C or reflux temperature Beef + vegetable 41 6.d
100°C c,T S121°C 121 °Ce Mackerals + tomatoes 38 f.2
121°C < T<130°C 130 °C= .. - o
130 °C < T £ 150 °C 150 °C*= Sardines in ol > *
T> 150°C 175 "C#* Egp yellow R 6.6
Egg white 14 14
*  Use simulant C at reflux temperature. '
¥* Use simulant D at 150°C or 175 °C in addition to simulants A, B and C used as ap Table 10-1: Use of extraction solvents and test conditions in relation to polymer types.
100 °C or at reflux temperature.
Polymer type Extraction solvent Extraction
of the food contact layer conditions
Polyolefines iso-octane 24 hours at 40°C
Table 10-5: Hydrolysis of BADGE in aqueous food simulants at 40 *C. Polyamides 95 % cthanol 24 hours at 40°C
3 ; ; Polystyrene iso-octane and 935 % ethanol 24 hours at 40°C
Food simulant Half-life time yely
iled a Polyethylene terephthalate 95 % ethanol 24 hours at 50°C
Dretilled watey 1.1 days Polyvinyl chloride (plasticised) iso-octane and 95 % ethanol 24 hours at 40°C
3 % (wiv} Acetic acid 0.15 days Polyvinyl chloride (rigid) 95 % ethanol 24 hours at 50°C
15 % (viv) Ethanol 1.4 days In case of doubt or unknown iso-octane and 95 % ethanol 24 hours at 50°C
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Table 1W-4: Overview of BCR project “Monomers™ micthods of analysks.

TEQTTONIKO TTANETTIZTHMIO A©OHNOIN

PMLRel  Momomer _ Restriction [mp/kg)
Ne aM SML
10120 Acitic actd, suylester 12
10630 Acrylamide 0
12788 11- Aminssundecanoic acid aim
1306 1.3-Henzenedimehaneamine 05
13480 2.2-Bisl 4 hydroxypheny| ipropane i
13510 2 2+ Bisl d-hydrony phenylpropane, bis(2 3-epoxypropyljether 1 amd DR
(BADMGE}
13600 3 5-Bisl 3 methyl-A-hydrogy phenyl)- 13
Z-indodinone
1 3630 1,3-Butadieie 0z
14200 Caprolactam 15
142%) Caprolactam, sodium salt 15
1438 Carbonyl chlorids 1
Pt 1.2-Dihydroxybesene I
13910 1.3-Dihydroaybenzens 24
15400 1A-Dihydroxybenzens &
13470 Tribydraxy benzophenone i
L6 4. 4-Dibpdroxybenzophenyl ]
1A13] Trimethylaminoethanol 18
16750 Epichlorahydrin 1
16960 Ethylenedinmine 12
1 TOKG Elhyleseiming LH]
17020 Exhylenc owide 1
L7260 Formaldehyde 15
|R460 Hexamethylenediamine 4
18670 Heramethyleneteiramine 15
1954 Maleic acid el
JE Maleic anhydricde Ly
A Methacrylonitrile (02
22150 4-Methyl-1-pentene oz
20 LO1ene 15
23050 1.3-Fhenylenediamine |
240001 Propylene axede ]
15150 ‘Tetrahydrofuran 0,
25300 Trialkyl (C5C15) acetic ackl. 2 3-cpoxypropylesier L]
215430 2.4 6-Triaming- | 3 5-trinzine i
23600 1.1,1-Trmeahylolpropane i

AGRICULTURAL UNIVERSITY OF ATHENS
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Figure 11-4: Migration of BHT from HDPE into corn oil, orange juice and milk at 4 °C. Mpq is the total
amount of BHT in the HDPE polymer.

Table 12-5: Specific migration hmits for lead and cadmium.

Category Type of article Lead Cadmium
Calcgu_ry 1 Mon-fillable articles and fillable articles of internal depth 0.8 mg/idm® 0.07 mg/
not exceeding 25 mm dm®
Catepory 2 All other fillable articles 40 mgll .3 mg/l
Category 3 Cooking ulensils; packagings with a capacity of more than 1.5 mg/l 0.1 mg/l
3 litres

The test is carried out in total darkness at 22°C lor 24 hours using 4 % acetic acid (v/v) as the simulating
liguid.
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Nopo0eTiko MNMAadiolo yia ta YAIKG o€ Etraen
ME TpOPIUa

E101IKEC OdNYViEC VIO OUYKEKPIMEVA UAIKG KOl QVTIKEIMEVA
O£ ETTA@N UE TPOPIUA

® Kepapika: Odnyia 84/500/EOK

® [1\aoTika: Odnyia 2007/19/EK tng EmiTpoTING, YyIa
TNV TpoTToTToinon TNG odnyiac 2002/72/EK

Kavoviouog (EK) apiB. 372/2007

Oodnyia 2002/72/EK, 6Twg éxel TpotToTroindEi Kal IoXUEl
Odnyia 82/711/EOK

Odnyia 85/572/EOK
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® MeuBpavec avayevvnuéEVNG KUTTAPIVNG

Odnyia 93/10/EOK

O0nyisg yia ETIMEPOUG OUTIES

® YAIKQ KAl AVTIKEIPMEVA TTOU TTEPIEXOUV UOVOMUEPEC

BivuAoxAwpidio
Odnyia 78/142/EQO

K

Odnyia 81/432/EQ

K

Odnyia 80/766/EQ

K

® YAIKG KAl AVTIKEIPMEVA TTOU TTEPIEXOUV VITPOLAMIVES

Odnyia 93/11/EOK
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® YAIKQ KOl QVTIKEIMEVA TTOU TTEPIEXOUV OPITUEVA
ETTOCEIKA TTAPAYWYA
Kavoviouocg (EK) apiB. 1895/2005
Odnyia 2002/16/EK
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Opliauou AvolkTAG 'vwaong [2], eival avoIKTO TTIOAITIOTIKO £pyo [3] Kal yia TO AGyOo
QUTO ATTOTEAEI AVOIKTO TTEPIEXOMEVO [4].

[1] http://creativecommons.org/licenses/by-sa/4.0/
[2] http://opendefinition.org/okd/ellinika/

[3] http://freedomdefined.org/Definition/El

[4] http://opendefinition.org/buttons/
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AlaTRPNON ZNUEIWHATWYV
S

OT1ro1adNATTOTE avaTtTapaywyn N dlaokKeun Tou UAIKoU Ba
TTPETTEI VA OUMTTEPIAAMPAVEL:

® TO 2nueiwpa Avagpopdag

® 10 2nueiwpa AdEI0dOTNONG

® TN dNAwaon Alatnpenong ZNUEIWPATWY

® 10 2nueiwpa Xprions Epywyv Tpitwyv (E@OCOV UTTAPXEI)
uadi Je TOUC OUVOOEUOMEVOUC UTTEPOUVOECOUG.
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