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National foreword

This Draft for Development is the English language version of
ENV 13130-1:1999.

This publication is not to be regarded as a British Standard.

It is being issued in the Draft for Development series of publications and is of
a provisional nature. It should be applied on this provisional basis, so that
information and experience of its practical application may be obtained.

Comments arising from the use of this Draft for Development are requested so
that UK experience can be reported to the European organization responsible
for its conversion into a European Standard. A review of this publication will
be initiated 2 years after its publication by the European organization so that
a decision can be taken on its status at the end of its three-year life. The
commencement of the review period will be notified by an announcement in
Update Standards.

According to the replies received by the end of the review period, the
responsible BSI Committee will decide whether to support the conversion into
a European Standard, to extend the life of the prestandard or to withdraw it.
Comments should be sent in writing to the Secretary of BSI Technical
Committee CW/47, Materials in contact with food, at 389 Chiswick High Road,
London W4 4AL, giving the document reference and clause number and
proposing, where possible, an appropriate revision of the text.

A list of organizations represented on this committee can be obtained on
request to its secretary.

Cross-references

The British Standards which implement international or European
publications referred to in this document may be found in the BSI Standards
Catalogue under the section entitled “International Standards Correspondence

Index”, or by using the “Find” facility of the BSI Standards Electronic
Catalogue.

Summary of pages

This document comprises a front cover, an inside front cover, pages i and 11,
the ENV title page, pages 2 to 33 and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on
the inside front cover.

Amendments issued since publication

Amd. No. Date Comments
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as a prospective standard for provisional application.
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European Standard.

CEN members are required to announce the existence of this ENV in the same
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an appropriate form. It is permissible to keep conflicting national standards in
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Foreword

This European Prestandard has been prepared by
Technical Committee CEN/TC 194 “Utensils in
contact with food”, the secretariat of which is held
by BSI.

This Part of this European Prestandard has been
prepared by a Subcommittee (SCI) of TC 194
“Utensils in contact with food” as one of a series of
test methods for plastics materials and articles in
contact with foodstuffs.

Further Parts of this prestandard have been
prepared, and others are in preparation, concerned
with the determination of specific migration from
plastics materials into foodstuffs and food simulants
and with the determination of specific monomers
and additives in plastics.

Their titles are as follows:

ENV 13130-2, Determination of terephthalic acid in
food simulants.

ENV 13130-3, Determination of acrylonitrile in food
and food simulants.

ENV 13130-4, Determination of 1,3-butadiene in
plastics.

ENV 13130-5, Determination of vinylidene chloride
in food simulants.

ENV 13130-6, Determination of vinylidene chloride
in plastics.

ENYV 13130-7, Determination of ethylene glycol and
diethylene glycol in food simulants.

ENV 13130-8, Determination of isocyanates in
plastics.

Method development for other monomers subject to
limitation is being co-ordinated by the
Measurement and Testing Programme of DG XII
(formerly BCR).

Annex A, Annex B and Annex C to this prestandard
are normative where applicable.

According to the CEN/CENELEC Internal
Regulations, the national standards organizations
of the following countries are bound to announce
this European Prestandard: Austria, Belgium,
Czech Republic, Denmark, Finland, France,
Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and

the United Kingdom.
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1 Scope

This Part of this European Prestandard provides a
guide to the selection of the appropriate conditions
and test methods for the determination of specific
migration of those substances subject to a limit upon
their migration into food and food simulants from
plastics which are intended to come into contact
with foodstuffs and the determination of substances
in plastics.

This prestandard is concerned with the testing
required by the Commission Directive

of 23 February 1990 relating to plastics materials
and articles intended to come into contact with
foodstuffs (90/128/EEC) (D.1).

Attention is drawn to Article 2 of the Council
Directive of 21 December 1988 on the
approximation the laws of the Member States
relating to materials and articles intended to come
into contact with foodstuffs (89/109/EEC) (D.2).

2 Normative references

This European Prestandard incorporates by dated
and undated reference, provisions from other
publications. These normative references are cited
at the appropriate places in the text and the
publications are listed hereafter. For dated
references, subsequent amendments to and
revisions of any of these publications apply to this
European Prestandard only when incorporated in it
by amendment or revision. For undated references
the latest edition of the publication referred to
applies.

EN 10088-1:1995, Stainless steels — Part 1: List of
stainless steels.

EN ISO 8442-2:1997, Materials and articles in
contact with foodstuffs — Cutlery and table
holloware — Part 2: Requirements for stainless steel
and silver-plated cutlery (ISO 8442-2:1997).

IS0 648:1977, Laboratory glassware — One mark
pipettes.

IS0 4788:1980, Laboratory glassware — Graduated
measuring cylinders.

3 Definitions

NOTE For the purposes of this prestandard plastics are as
described in Commission Directive 90/128/EEC Article 1
paragraph 3.

For the purposes of this prestandard, the following
definitions apply:

3.1

final article

article in its ready-for-use state or as sold

3.2
sample

material which is under investigation

3.3
test specimen

portion of the sample on which a test is performed

3.4
test piece

portion of the test specimen

3.5
conventional oven

oven where the air within the oven is heated and
this heat is then transferred to the food through the
plastics as opposed to a microwave oven where the
food itself 1s heated directly by microwave
irradiation

3.6
food simulant

medium intended to simulate foods, see clause 7

3.7
specific migration

mass of the substance transferred to the simulant as
measured in the test method

3.8
standard pouch

pouch of known dimensions which when filled with
food simulant exposes an area of 2 dm? of the food
contact side of the plastics to the food simulant

3.9
reverse pouch

pouch which is fabricated such that the surface
intended to come into contact with foodstuffs is the
outer surface

NOTE All of its sides are sealed to prevent the inner surfaces

coming into contact with the food simulant and it is intended to
be totally immersed in food simulant.

3.10
specific migration limit (SML)

maximum level of a named substance migrating
from the final article into food or food simulants as
permitted by Commission

Directive 90/128/EEC (D.1) and its subsequent
amendments

3.11
SML(T)

maximum level of a named substance migrating
from the final article into food or food simulants as
permitted by Commission

Directive 90/128/EEC (D.1) and its subsequent
amendments, expressed as total of moiety or
substance(s) indicated
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3.12
compositional limit (Qm)

maximum level of the “residual” monomer or
substance in the material or article as permitted by
Commission Directive 90/128/EEC and its
subsequent amendments

3.13

Qm(T)

maximum level of the “residual” monomer or
substance in the material or article as permitted by
Commission Directive 90/128/EEC and its
amendments, expressed as total of moiety or
substance(s) indicated

3.14
standard cell

cell of known dimensions which when filled with
food simulant exposes a known surface area of the
food contact surface of the plastics to the food
simulant

4 General
4.1 Summary

This Part of this prestandard is intended to give
advice on the selection of the most appropriate test
conditions for a given application of a plastics article
and should be read in its entirety before testing
protocols are finalized.

When determining the specific migration of
substances from plastics into foodstuffs or food
simulants the test procedure is carried out in two
stages. The first stage is the exposure of the plastics
to the foodstuffs or food simulants under conditions
of use or simulated conditions of use. The second
stage is the determination of the migrant in the
foodstuff or food simulant. This Part of this
prestandard comprises advice and instructions on
the procedures to be followed, where appropriate, in
preparing the sample for exposure, the selection of
conditions of exposure to food simulants and the
calculation of migration levels when the chemical
analysis is complete. Methods for the chemical
analysis of the individual substances or groups of
substances in food or food simulants and in plastics
are given in other Parts of this prestandard.

4.2 Precautions in handling and testing

Many substances are volatile substances which
migrate spontaneously from plastics. When plastics
containing volatile substances subject to a specific
limitation are sampled or tested, careful
consideration needs to be given to possible loss of
the substance by volatilization. Loss of volatiles
could be minimized by low temperature storage or
hermetic sealing.

In many applications of plastics, under actual
conditions of use, it is possible that volatile
substances will not migrate exclusively into the food
but could be lost to the surrounding atmosphere.
Considerations are given to the classification of
substances on the basis of volatility in Annex A.

4.3 Analysis in food simulants

Where a plastics is intended to be used in contact
with a wide variety of foodstuffs it could be
impracticable to test with all possible foodstuffs.
Frequently the presence of interfering substances in
the food precludes the use of simple analytical
methods in actual foodstuffs. For these reasons
migration testing with conventional food simulants
is authorized in the EC Directives.

In general, the methods described in other Parts of
this prestandard have been devised for use with the
conventional food simulants. When the analysis is
in the liquids chosen by convention to simulate
foodstuffs, this Part of this prestandard is intended
to give advice on the selection of the most
appropriate test conditions and test method for a
given application of a plastics article and should be
read in its entirety before testing protocols are
finalized.

4.4 Analysis in food

In some cases it could be necessary to carry out the
analysis for a migrant in actual foodstuffs. This is
particularly so for enforcement authorities where a
sample of the plastics which has not been in contact
with food is not available. Testing in actual real
foods could also be appropriate when the testing in
food simulants under the conventional conditions,
taking into account reduction factors of

Directive 85/572/EEC (D.5), is known usually to be
too severe.

For some analytical procedures, for example head
space gas chromatography analysis of volatile
substances, analysis in a wide variety of foodstuffs
could be possible. When the analysis is carried out
in actual foodstuffs particular care needs be taken to
ensure the validity of the results (see 11.3) since the
performance characteristics of the method are
unlikely to have been established for actual foods.
Where a particular procedure has also been found to
be suitable in actual foodstuffs this will be indicated
in the Part of this prestandard relevant to that
particular substance.
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4.5 Analysis of materials and articles

Some substances listed in the directives are subject
to a compositional limit (Qm). In these instances the
methods given in the subsequent Parts of this
prestandard require direct analysis of materials and
articles prior to contact with foodstuffs or food
simulants. The procedure for sampling materials
and articles for analysis is described in clause 10.

4.6 Multi-analyte analysis

Some plastics contain several substances subject to
specific migration limitation and/or compositional
limitation. In the case of determination of migrants,
frequently one test solution or one sample of
foodstuff derived from a single exposure of the
plastics to food simulant or foodstuff could contain
several substances and subsequently needs to be
divided to allow each substance to be determined. In
the case of compositional limits when the plastics
article is subsampled these could be divided for the
analysis of individual substances. If one substance
is designated as a volatile substance then the
procedures for exposure to simulants and sampling
have to be those applicable to volatile substances.

4.7 Multi-layer materials

There are many plastics constructions in food
contact applications where the food contact surface
is different chemically from the other layers. The
current Commission Directive 90/128/EEC requires
that when all layers are plastics all components
shall comply with the Directive. If there is a
compositional limit (Qm) then this applies to the
article as a whole. This is the only practical means
of testing the final article. Where a specific
migration limit (SML) applies, it is essential that
the test is carried out with only the food contact
surface in contact with the food simulant so that
permeation of monomers through the food contact
surface is simulated in the test conditions in a
similar manner to that which occurs under actual
conditions of use.

5 Test conditions
5.1 General

The basic rules necessary for testing the migration
of the constituents of plastics materials and articles
intended to come into contact with foodstuffs are
laid down in EC Directive 82/711/EEC (D.3) as
amended by EC Directive 93/8/EEC (D.4).
Directive 93/8/EEC specifies the test times and
temperatures to be chosen according to conditions of
contact in actual use. These are detailed in

Table B.1.

5.2 Testing where temperatures and times of
use are known

Where the conditions of use, that is temperatures
and times of exposure of the final article, are known
the final article may be tested according to the test
conditions specified in Table B.1. If the final article
1s known to be subjected to a combination of
conditions of use a combination of test conditions
has to be employed as indicated in Chapter II
Paragraph 3 of the Annex of 93/8/EEC (D.4).

5.3 Testing where temperatures and times of
use are not known

Many articles could be used at a variety of
temperatures and for varying times, or their
conditions of use are not known. Where the plastics
material or article could in actual use be employed
under any condition of time, but be employed at any
temperature up to and including 70 °C and is
labelled accordingly, only the 10 day test at 40 °C is
required, see paragraph 4 in Chapter II in the
Annex of EC Directive 93/8/EEC (D.4).

Where the plastics material or article could in
actual use be employed under any condition of time,
but be employed at a temperature above 70 °C and
is not labelled, tests shall be carried out with
simulants 3 % w/v aqueous acetic acid and 15 % v/v
aqueous ethanol at reflux or 100 °C for 2 h, if
possible, and also with olive oil for 2 h at 175 °C,
see paragraph 4 in Chapter II in Annex of

EC Directive 93/8/EEC (D.4).

Where labelling or instructions are given to indicate
conditions of use expected in real use, times and
temperatures from the table in Chapter IT in Annex
of the amendment of EC Directive 82/711/EEC
should be used.

If a plastics material or article is, in actual use,
employed for periods less than 15 min at
temperatures between 70 °C and 100 °C and is
labelled accordingly only the 2 h test at 70 °C and
the 10 day test at 40 °C shall be carried out.

5.4 Testing at low temperatures

Testing with fats at 5 °C could lead to unreliable
results if the fat partially solidifies or, in the case of
the synthetic triglyceride mixture, totally solidifies.
However, with olive oil and sunflower oil the test is
usually without this problem at 10 °C. If the specific
migration does not exceed the limit when tested

at 10 °C £ 1 °C this indicates that it would have
passed at 5 °C. However solidification should not
affect the result.

Alternatively a sunflower oil, which is free of
components which solidify at the temperature of
test (i.e. a so-called “dewaxed” oil), may be used.
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Testing by total immersion or in a standard cell or
in an equivalent cell or in a standard pouch is
practicable at low temperatures. However if a cell or
pouch is used for the fat simulant, where a visual
check on solidification is difficult, a dewaxed
simulant should be used.

5.5 Caps, gaskets, stoppers or similar sealing
devices and lids

In many cases lids and closures could be expected to
come into contact with foodstuffs and should be
tested under similar conditions to the rest of the
container. In some high temperature applications
the lid is only exposed to aqueous vapours and this
condensed vapour is returned to the bulk of the
foodstuff and, therefore, the testing should be
carried out with the aqueous food simulants.

5.6 Tubing, taps, valves, filters

Defining the time of exposure can be difficult for
articles such as tubing, taps, valves, filters etc. as
they can be in contact with flowing foodstuff.
However, this exposure can be considered to be
repeated brief contact. For most articles the
migration test should be carried out three times on
a single sample, each test period being of 0,5 h.
When the contact is more than 30 min, longer
periods according to the actual conditions should be
used. See 9.8 for further guidance on repeat testing.
Such articles may be tested by repeated total
immersion or by repeated filling and tubing may be
stoppered with an inert stopper.

6 Sampling of foodstuffs

Where a plastics material or article has been in
contact with foodstuff it is not practicable to test
with food simulants and therefore, compliance can
only be demonstrated by analysis of the foodstuff.
Care has to be taken in sampling to avoid loss of
volatile substances and also to ensure that portions
taken for analysis are representative of the foodstuff
as a whole.

Wherever possible the entire contents of the article
should be homogenized under cooled conditions
(for example liquid nitrogen) and portions of the
homogenized material taken for subsequent
analysis.

7 Food simulants
7.1 General

The food simulants to be used in migration tests
with a particular foodstuff or groups of foodstuffs
are laid down in the annex of EC

Directive 85/572/EEC (D.5). This is reproduced
in Table B.2.

7.2 Aqueous food simulants

The aqueous food simulants should be of the quality
indicated below:

— simulant A, distilled water or water of
equivalent quality;

— simulant B, acetic acid in aqueous solution.
Commission Directive 85/572/EEC specifies the
use of 3 % w/v aqueous acetic acid. For the
purposes of this prestandard this means a
solution prepared by diluting 30 g of acetic acid
with distilled water to a volume of 1 1;

— simulant C, 15 % ethanol (v/v) in aqueous
solution.

— Additional alcoholic simulants for liquids or
beverages with an ethanol content greater

than 15 % (v/v). Council

Directive 85/572/EEC (D.5) specifies that this
test may be carried out with aqueous solutions of
ethanol of a similar strength.

7.3 Fat simulants
The fat simulant is as follows:
— simulant D, rectified olive oil.

Included in Table B.2 are the characteristics of
rectified olive oil and of sunflower oil, and the
composition of the mixture of synthetic
triglycerides. If for technical reasons connected with
the method of analysis it is necessary to use
different simulants, olive oil has to be replaced by a
mixture of synthetic triglycerides or sunflower oil.

When these fatty food simulants are used to
simulate some classes of food, reduction factors may
be used as specified in EC

Directive 85/572/EEC (D.5).

7.4 Simulating dry foods

According to EC Directive 85/572/EEC (D.5)
plastics intended to come into contact with dry food,
such as cereals and dried eggs, need not be tested for
specific migration.

7.5 Simulating all food types

Where a plastics article is intended for use in
contact with all types of food, it shall be tested
with 3 % w/v aqueous acetic acid and 15 % v/v
aqueous ethanol and the fat simulant without
reduction factors. The first amendment to Council
Directive 82/711/EEC states that water may be
omitted for general case testing. The Directive
further provides that when testing to simulate
conditions of use at temperatures between 100 °C
and 130 °C, 15 % aqueous ethanol is only used at
reflux temperatures and for contact conditions of
temperatures of 130 °C and above the aqueous
simulants are used at 100 °C or reflux.
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