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! Union Guidelines on Regulation (EU) No 10/2011 on plastic materials and articles intended
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* Recent developments in the risk assessment of chemicals in food and their potential impact
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Fig. 3. Excretion of oligomers of PEG 600-2000 following nasal and
gastrointestinal administration in the rat (normalized to mean intra-
venous excretion values). Error bars represent the standard error of
the mean. Nasal: n = 4 (PEG 600), 3 (PEG 1000), and 3 (PEG 2000).
GI: n = 8 (PEG 600), 4 (PEG 1000); and 3 (PEG 2000).
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2.2 Definitions
In addition to the definitions set out in the Framework Regulation and the Plastics Regulation the this
guidance clarifies the use of certain terms used in the context of this Guidance document:

(1)

® “Polymeric additive” means any polymer which is used as an additive having a physical or
chemical effect in the plastic and which cannot be used in the absence of other polymers as a
main structural component of finished materials and articles.

3.2 Derogations for substances not included in the Union list

This section on derogations deals with substances:

® for which the Union list is not an exhaustive list, or

@ that are not explicitly included in the Union list, but are implicitly covered through a listing of
another substance and that are therefore subject to the restrictions and specifications in the Union
list.

(1)

3.2.4 Polymeric additives

A macromolecular substance of a molecular weight of at least 1000 Da can be used as an additive
without explicit listing in the Union list, but only if it can function as the main structural component
of a finished material and article and if its monomers and other starting substances are included in the
Union list. This does not apply to macromolecules obtained from microbial fermentation, which
always have to be included in the Union list. If the substance is not capable of functioning as the main
structural component of a finished material or article, it has to be included in the Union list, even if
the monomers and starting substances to produce the macromolecular substance are listed. If the
substance is capable of functioning as the main structural component of a finished material or article,
but the monomers are not listed, then an authorisation for the monomers and other starting substances
has to be sought.
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POLYMERIC ADDITIVES

Components with a molecular mass above 1,000 Dalton (Da) are very unlikely to be absorbed by
the gastro-intestinal tract and thus are not considered to present a toxicological risk. The value of
1,000 Da was chosen because it takes into account the effect of the shape of the molecule, which has
an important influence on the likelihood of absorption of substances in the molecular mass range
600-1,000 Da. Below 600 Da, most substances are absorbed and the rate of absorption is determined
by factors other than size and shape of the molecule.

Since only the fraction of the polymeric additive with molecular mass below 1,000 Da is regarded
as toxicologically relevant a distinction has been made between polymeric additives with a weight
averaged molecular mass (Mw) below 1,000 Da and those with Mw above 1,000 Da. For polymeric
additives with Mw above 1,000 Da, the fraction with molecular mass below 1,000 Da will vary and
a case-by-case consideration of the specification will determine whether further data are required.

The following data should be supplied:

)i Data according to the ‘Explanatory Guidance to the SCF Guidelines for Food Contact
Materials’on:
- paragraph 1.4 ‘Identity’
- paragraph 2 ‘Properties’
- paragraph 3 ‘Use’
- paragraph 4 ‘Authorisation’

I1)  Genotoxicity data on the monomer(s) according to the ‘Explanatory Guidance to the SCF
Guidelines for Food Contact Materials’.

I11a) For those additives with Mw less than 1,000 Da: migration and toxicity data on the polymeric
additive itself, according to ‘SCF Guidelines’ with the exception that mutagenicity studies on
the polymeric additive itself are not required.

I11b) For those additives with Mw above 1,000 Da: data, including migration and toxicity, may be
required on the polymeric additive itself once the CEF Panel has examined the specification;
especially for those additives containing a significant fraction with molecular mass below 1,000
Da.

In deciding whether further data are needed, the CEF Panel will take into account both the size of the

fraction with molecular weights below 1,000 Da and the proportion of the additive in the plastic.
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N.B. As regards the migration, the level of the migrated fraction with molecular mass less than
1,000 Da should preferably be supplied. However, if the applicant(s) is (are) unable to
determine this or decides (decide) not to determine the migrated fraction with molecular mass
less than 1,000 Da, the total migration of the polymeric additive will be attributed to the fraction
with molecular mass less than 1,000 Da.

These guidelines apply to polymeric additives in general. The CEF Panel will however consider
any scientific arguments put forward by applicants for deviation from the guidelines. For example, in
cases of additives made using hydrogenation, or additives in which residual monomers have been
removed from the final product, not all the data mentioned in the guidelines may be required.

If relevant toxicological data are available, they may be submitted because they may support
evaluation.
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8.7 Toxicological assessment of polymeric additives and oligomers

Polymeric additives are specifically made as such whereas oligomers are an unintentional
consequence of incomplete polymerisation when making plastics. They both may consist of lined-up
monomers either with the free main terminal functionality from the monomer and/or in a cyclic form.
They often include or consist of compounds reacted with a chain stopper (intentionally added or
impurity) or polymerisation is blocked by internal reactions, such as ring formation, giving the
molecules new properties. Hence, polymeric additives and oligomers not necessarily have
toxicological properties which can be extrapolated from those of the monomer(s).

The safety assessment of polymeric additives and oligomers should take into consideration the
molecular mass. Compounds with a molecular weight above 1,000 Da are unlikely to be absorbed by
the gastrointestinal tract and so they are not considered to present a toxicological hazard, unless they
are hydrolysed or induce a local effect on the gastrointestinal tract, such as stomatitis, oesophagitis
and/or mucositis. If the latter can be excluded, a cut-off value for the molecular mass at 1,000 Da is
recommended, as it covers any shape of molecules influencing the likelihood of absorption.11 Most
substances below 600 Da are absorbed and the rate of absorption is determined by factors other than
size and shape of the molecule. For poly- and per-fluoro compounds, a cut-off value of 1,500 Da
could be appropriate, because the molecular volume of C-F is smaller than that of C-H molecules of
the same molecular mass.

Safety assessment should focus on the low-molecular mass fraction and follow the tiered approach in
accordance with Table 3. In the case of polymeric additives containing a high proportion of
constituents below the cut-off of molecular mass, toxicity tests may be conducted using the whole
(unfractionated) additive. For oligomers, tests should be conducted on an isolated low-molecular-
weight fraction or a mixture of oligomers similar to that migrating from the plastic FCM.

For the assessment of genotoxicity potential, experimental testing referred to in Section 8.3 may not
be necessary. For instance, testing is not necessary if the absence of genotoxicity has been
demonstrated for the monomers and the oligomers have the same functionality as the monomer. If
not evaluated yet, genotoxicity potential of the monomer(s) should be evaluated according to Section
8.3. In the case of polymeric additives or oligomers derived from evaluated and authorised monomers
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with genotoxic properties, genotoxicity data on the fraction below 1,000 Da fraction are needed,
unless scientific arguments are provided to rule out genotoxicity concern, such as that the reactive
functional group of the monomer is eliminated (e.g. the double bond of vinyl chloride in polyvinyl
chloride (PVC)).

Relevant scientific arguments may also be considered, such as metabolism (e.g. hydrolysis to the
monomers), structure—activity relationships and read-across from similar substances. If partial or
complete hydrolysis of a polymeric additive or oligomers occurs in the food following migration or
in vivo following consumption, then the amount of the monomer thus liberated should be added to
the amount of monomer migrating per se when estimating the exposure level and the consequent
toxicity data requirements.
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