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Foreword

Supplementing Council of Europe Resolution CM/Res(2020)9, this
Technical Guide is intended to ensure the safety and suitable quality of
food contact materials (FCM) and articles made from metals and alloys.
Chemical elements are described that constitute metallic food contact
articles or may be present as impurities, and specific release limits (SRLs)
have been set for those elements, where appropriate.

Information presented in this guide

+ Resolution CM/Res(2020)9 on the safety and quality of materials
and articles for contact with food, defining guiding principles appli-
cable to FCM not yet harmonised by European material-specific
measures, such as coatings, paper and board and metals

o Chapter 1: Definitions, scope and specific release limits (SRLs) for
metals

« Chapter 2: Safety review and recommendations

« Chapter 3: Analytical methods for release testing of food contact
materials and articles made from metals and alloys

The guiding principles and technical recommendations are intended to
assist national policy makers and to enhance the harmonisation of techni-
cal standards across Europe.

The European Committee for Food Contact Materials and Articles
(CD-P-MCA) performed a comprehensive review of the first edition (2013)
of this Technical Guide to prepare the present edition.

This revision follows the adoption of Resolution CM/Res(2020)9 and takes
into account scientific opinions of EFSA issued since 2013, as well as relevant
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publications by national risk assessment bodies (such as BfR, ANSES). The
review of safety data has resulted in the following changes:

o Chromium: the specific release limit (SRL) is set at 1 mg/kg (former
limit: 0.250 mg/kg)

« Manganese: the SRL is set at 0.55 mg/kg (former limit: 1.8 mg/kg)

o Thallium: the SRL was corrected to 0.001 mg/kg (former limit:
o.0001 mg/kg).

A new section on zirconium has been added and the SRL is set at 2 mg/kg.

Guidance on release testing has been updated to ensure coherence with the
Testing conditions for kitchenware articles in contact with foodstuffs: Plastics,
Metals, Silicone & Rubber or its revisions (Beldi et al., 2021).

The chapter on the declaration of compliance in the first edition was omitted
from the current edition in view of the corresponding guiding principles
stated in the Appendix to Resolution CM/Res(2020)9, section 8.2.
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Council of Europe
Resolution CM/Res(2020)9
on the safety and quality of materials
and articles for contact with food

Adopted by the Committee of Ministers on 7 October 2020
at the 1385th meeting of the Ministers’ Deputies






RESOLUTION CM/RES(2020)9

The Committee of Ministers, in its composition restricted to the represent-
atives of the States Parties to the Convention on the Elaboration of a Euro-
pean Pharmacopoeia’ (“the Convention”),

Considering that the aim of the Council of Europe is to achieve greater
unity between its member States and that this aim may be pursued, inter
alia, by the adoption of common action in the health field;

Recalling that protection of health is a social human right and an essential
condition for social cohesion and economic stability;

Acknowledging the need to set quality and safety standards to minimise
the health risk posed to humans by certain material constituents when
released from materials or articles intended for contact with foodstufts;

Considering that food contact materials and articles are also used in phar-
maceutical applications when the said materials are deemed suitable and
safe for that purpose;

Having regard to the opportunity to enhance synergies between the food
contact materials and articles and pharmaceutical sectors;

Following an approach similar to that published by the European Medi-
cines Agency (EMA) in the “Guideline on Plastic Immediate Packaging
Materials”, effective since 1 December 2005, which specifies that the pro-
visions of Community legislation on plastic materials and articles for food
contact should be taken into account, in cases indicated in the guideline;

Having regard to Regulation (EC) No. 1935/2004 of the European Par-
liament and of the Council of 27 October 2004 on materials and articles
intended to come into contact with food and specific EU measures for par-
ticular groups of food contact materials and articles adopted in accord-
ance with that Regulation, Commission Regulation (EC) No. 2023/2006
of 22 December 2006 on good manufacturing practice for materials and
articles intended to come into contact with food, Regulation (EU) 2017/625

1 States concerned [in 2020]: Albania, Austria, Belgium, Bosnia and Herzegovina,
Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg,
Malta, Republic of Moldova, Montenegro, Netherlands, North Macedonia, Norway,
Poland, Portugal, Romania, Serbia, Slovak Republic, Slovenia, Spain, Sweden,
Switzerland, Turkey, Ukraine and United Kingdom.
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of the European Parliament and of the Council of 15 March 2017 on official
controls and other official activities performed to ensure the application
of food and feed law, rules on animal health and welfare, plant health and
plant protection products, Regulation (EC) No. 852/2004 of the European
Parliament and of the Council of 29 April 2004 on the hygiene of food-
stuffs, Regulation (EC) No. 853/2004 of the European Parliament and of
the Council of 29 April 2004 laying down specific hygiene rules for food of
animal origin and Regulation (EU) No. 528/2012 of the European Parlia-
ment and of the Council of 22 May 2012 concerning the making available
on the market and use of biocidal products or relevant national legislation
which, although not binding for all of the States Parties to the Convention,
should nevertheless be taken into consideration;

Taking into account that the Technical Guides on food contact materials
and articles and resolutions are widely recognised and used as a reference
for the safety, quality and use of coatings, colorants, cork, glass, metals,
paper and board, plastics, printing inks for food contact materials, resins for
adsorption and ion exchange and elastomers such as rubber and silicones;

Taking into account that Resolution CM/Res(2013)9 and the applicable
Technical Guide on metals and alloys used in food contact materials and
articles are widely recognised and used as a reference for the safety and
quality of such materials and articles;

Being convinced that each member State would benefit from harmonised
state-of-the-art quality requirements and test procedures, described in the
Technical Guides and published under the aegis of the EDQM,

Recommends to the governments of States Parties to the Convention that,
in the absence of the specific measures referred to in Article 5 of Regula-
tion (EC) No. 1935/2004, they adopt suitable legislative and other measures
aimed at reducing the health risks arising from human exposure to constit-
uents released from materials or articles for contact with food according to
the appended “Guiding Principles for food contact materials and articles”
and the Technical Guides published under the aegis of the EDQM to sup-
plement this resolution. Likewise, in cases considered appropriate by the
national competent authorities, the Committee of Ministers recommends
that they apply these principles to materials and containers for pharma-
ceutical use in the absence of dedicated standards. This resolution shall not

14
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prevent governments from maintaining or adopting national measures that
implement stricter or different rules and regulations.

Agrees that the CD-P-MCA, taking into account scientific or regulatory
developments or needs, will update, as necessary, the appendix “Guiding
Principles for food contact materials and articles” and the Technical Guides,
published under the aegis of the EDQM to supplement this Resolution.

15
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Appendix: Guiding principles for food contact
materials and articles

1. Purpose and Scope

Resolution CM/Res (2020)9, its Guiding Principles and the supplemen-
tary Technical Guides contribute to the protection of human health by
ensuring, as defined in relevant European legislation, i.e. Regulation (EC)
No. 1935/2004, the safety and quality of food contact materials and artii
cles that are not covered by specific European legal provisions or other
measures, e.g. at the European Union (EU) level. The resolution therefore
complements European legislation taking into account Council of Europe
member States’ legislations or recommendations. This appendix provides
general guidance, e.g. on the use of substances in the manufacture of food
contact materials and articles, labelling of these materials and articles and
the need for a declaration of compliance and supporting documentation.
It applies to all food contact materials and articles under the scope of the
resolution. The Technical Guides specify the requirements (or derogations
from the principles stated hereafter) for particular types of materials, such
as paper and board or metals, and testing.

2. Definitions

The definitions of Regulation (EC) No. 1935/2004 and, where appropriate,
of Regulation (EU) No. 10/2011, apply in the context of the resolution, the
Guiding Principles and the applicable Technical Guides.

In addition, the following definitions apply:

» Food contact: direct (physical) contact or indirect (through the gas phase
or through different packaging components or layers in a multi-layer
material) contact of a food contact material or article with a food.

o Officially evaluated substances: substances for which risk assessment has
been carried out according to the principles stated under section 4, by a
competent authority of a Council of Europe member State or a relevant
European authority.

16
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o Overall release limit (ORL) or overall migration limit (OML):> the
maximum permitted amount of non-volatile substances released from a
material or article into food simulants.

o QM: the maximum permitted quantity of a substance in the final mate-
rial or article expressed as mass per mass concentration.

o QMA: the maximum permitted quantity of a substance in the final
material or article expressed as mass per surface area in contact with
food.

o (Quantitative) structure-activity relationship models ((Q)SAR models):
theoretical models that can be used to quantitatively or qualitatively
predict the physicochemical, biological (e.g. an (eco) toxicological
endpoint) and environmental fate properties of compounds from the
knowledge of their chemical structure.?

o Specific release limit (SRL)* or specific migration limit (SML): the
maximum permitted amount of a given substance released from a mate-
rial or article into food or food simulants.

3. General Requirements

Food contact materials and articles shall comply with Regulation (EC)
No. 1935/2004 and Regulation (EC) No. 2023/2006, or with relevant national
legislation. Under normal or foreseeable conditions of use, they shall not
transfer their constituents to food in quantities which could:

2 The term ‘OML is especially used in connection with polymeric materials (e.g.
plastics), whereas the term “release” is understood to designate any mechanism of
substance transfer from a food contact material and article to food. In the context
of these Guiding Principles the general term ‘release’ is used for substance transfer
from food contact materials and articles to food, including polymeric materials.

3 Practical Guide - How to use and report (Q)SARs, ISBN: 978-92-9247-809-4,
European Chemicals Agency, 2016. Available online at https://echa.europa.eu/
documents/10162/13655/pg_report_qsars_en.pdf.

4 'The term ‘SRL was introduced in the context of metals and alloys used in food
contact materials. Whereas the more general term ‘release’ may be applied to various
materials, the term ‘migration’ is especially used in connection with polymeric
materials (e.g. plastics), where release is commonly dominated by physical processes
such as diffusion.
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a. endanger human health; or
b. bring about an unacceptable change in the composition of the food; or
c. bring about a deterioration in the organoleptic characteristics thereof.

In addition, food business operators shall ensure that they use food contact
materials and articles during food production or preparation, storage and
distribution in a way that does not compromise compliance with applicable
Council of Europe Technical Guides, EU and member States’ legislation or
recommendations for food contact materials and articles.

3.1. Substances used in the manufacture of food contact materials and
articles

In the manufacture of food contact materials and articles, substances may
only be used after risk assessment has been performed according to the
principles stated hereafter under section 4; assessment includes considera-
tion of impurities, reaction and/or degradation products.

Substances can be used in the manufacture of food contact materials and
articles, in compliance with any restrictions applicable to them, if they
meet any of the following criteria:

a. they are approved by competent authorities of the Council of Europe
member States concerned, in accordance with the procedures for the
elaboration of lists of officially evaluated substances; or

b. their use is in compliance with material-specific provisions in EU or na-
tional legislation or official recommendations, as specified in the appli-
cable Technical Guide; or

c. absence of their release into food and absence of release into food of
their impurities, and known or foreseeable reaction or degradation
products can be demonstrated by a method of analysis in accordance
with Article 34 of Regulation (EU) No. 2017/625 or relevant national leg-
islation with a limit of detection not higher than o.01 mg/kg. This limit
shall apply to groups of compounds if they are structurally and toxico-
logically related, in particular isomers or compounds with the same rel-
evant functional group.

In the case of substances, their impurities and known or foreseeable reac-
tion or degradation products that belong to any of the following categories

18
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and meet criterion 3.1 ¢, demonstrating absence of release is not sufficient
and therefore a specific risk assessment must be performed:

« substances in nano-form;®

» o«

» substances classified as “mutagenic”, “carcinogenic” or “toxic to repro-
duction” in accordance with the criteria set out in sections 3.5, 3.6 and
3.7 of Annex I to Regulation (EC) No. 1272/2008 of the European Parlia-
ment and the Council of 16 December 2008 on classification, labelling
and packaging of substances and mixtures;

» substances which are assessed to be genotoxic or predicted to be geno-
toxic using (Q)SAR models if valid data (e.g. complying with the Euro-
pean Food Safety Authority’s (EFSA) criteria) confirming absence of
genotoxicity are not available.

Criterion 3.1 capplies without prejudice to applicable European and national
provisions or the provisions set out in the applicable Technical Guide.

d. When none of the criteria a, b and ¢ are met and without prejudice to
applicable European and national provisions, or the provisions set out
in the applicable Technical Guide, substances may be used in the man-
ufacture of food contact materials and articles, if they are risk-assessed
in accordance with section 4 by or on behalf of the responsible
business operator and incompliance with Article 3 of Regulation (EC)
No. 1935/2004 or relevant national legislation.

3.2. European Committee for Food Contact Materials and Articles
(CD-P-MCA)®

The CD-P-MCA, in accordance with its terms of reference and resources
permitting, prepares technical guidance that supplements the Guiding
Principles of the resolution. Further to section 3.1 a, the Committee agrees
on the procedures for creating, publishing and updating lists of officially
evaluated substances.

5 Nanomaterials as defined in Commission Recommendation 2011/696/EU of
18 October 2011 on the definition of nanomaterials (OJ L 275, 20.10.2011, p. 38).

6 CD-P-MCA stands for Steering Committee — Partial Agreement - European Com-
mittee for Food Contact Materials and Articles (Comité directeur — Accord partiel
- Comité européen sur les matériaux et objets pour contact alimentaire).
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When new substances are subject to assessment and/or authorisation for
use in the manufacture of food contact materials and articles, member
States are advised to share relevant information with the CD-P-MCA with
a view to updating any lists of evaluated substances as indicated in 3.1 a.

3.3. SML, SRL, OML, ORL, QM and QMA

1. Food contact materials and articles should not transfer their constituents
to foodstuffs or food simulants in quantities exceeding the limits set
out in the applicable Technical Guides (i.e. specific or overall release or
migration limits or restrictions for the material composition to limit the
amount of certain components referred to as “QM” and “QMA”).

2. Unless otherwise specified, a generic SML or SRL of 60 mg/kg applies
to those substances listed in the applicable Technical Guide for which
no specific release or migration limit or other restrictions are provided.

4. Risk Assessment

The safety of substances used in food contact materials and articles shall be
evaluated in accordance with internationally recognised scientific princi-
ples on risk assessment, and with, where appropriate, EFSA guidance.” The
safety evaluations shall also take into account impurities and known or
foreseeable reaction and degradation products.

The risk assessment should be reviewed whenever relevant composition or
process changes are implemented or new scientific or other data become
available.

5. Labelling

Food contact materials and articles not yet in contact with food when
placed on the market shall be labelled in accordance with Article 15 of
Regulation (EC) No. 1935/2004 or relevant national legislation to ensure

7 Note for guidance for the preparation of an application for the safety assessment of
a substance to be used in plastic food contact materials:
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2008.21r;
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2011.2379;
https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2017.5113.
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safe and appropriate use. The label shall be sufficiently clear to avoid any
misuse or misinterpretation. It shall not mislead consumers and not rule
out reasonably foreseeable uses of repeated use articles.

6. Traceability

Traceability of food contact materials and articles shall be ensured at all
stages in accordance with Articles 15 and 17 of Regulation (EC) No. 1935/2004
or relevant national legislation.

7. Good Manufacturing Practice

Food contact materials and articles shall be manufactured in accordance
with Regulation (EC) No. 2023/2006 on good manufacturing practice for
materials and articles intended to come into contact with food, or with rel-
evant national legislation. If appropriate, guidelines on good manufactur-
ing practice developed by trade and producer associations can also be taken
into account without prejudice to any applicable member State legislation.

8. Compliance Documents

8.1. Documents supporting compliance and safety (supporting
documentation)

Appropriate documentation, demonstrating that food contact materials
and articles under the scope of the resolution comply with the requirements
applicable to them, must be available from each business operator along the
supply chain. It should be compiled as “supporting documentation” and
provided to the competent authorities on request, without undue delay.

The supporting documentation is a record, especially of:

« the substance(s) used and corresponding risk assessment (including
reference to relevant legislation or recommendation), the process(es)
applied, and the reaction(s) and treatment(s) performed;

« the safety of released substances, including impurities and reaction and
degradation products, and evidence for compliance with the applicable

21
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requirements supported with data or other adequate reasoning, taking
into account the level of release or migration under the most severe con-
ditions of use;

« if applicable, the conditions and results of migration/release testing, i.e.
the description of the applied methods and other relevant information,
calculations (including modelling), toxicological test descriptions and
data as well as the reasoning used for the conclusion.

The supporting documentation may be confidential; however, protection
of information in the documentation must not compromise the safety of
food contact materials and articles and must not prevent a business oper-
ator from disclosing safety information related to released substances and
conditions of use in the declaration of compliance.

8.2. Declaration of compliance

Food contact materials and articles under the scope of the resolution are to
be accompanied by a declaration of compliance.

The declaration of compliance means that the manufacturer of the food
contact material or article assumes responsibility for the suitability for food
contact, including the safety of all released substances or, whenever appli-
cable, explicitly informs the next business operator in the supply chain
of the compliance work that needs to be completed. The declaration also
specifies the limitations to the applications of the food contact material or
article, any further processing and treatments as well as conditions of food
contact and is based on the documentation referred to under 8.1.

The declaration of compliance provides all relevant information to enable
subsequent business operators along the supply chain to carry out any
additional compliance work in order to deliver safe and compliant food
contact materials and articles.

A declaration of compliance is issued at all stages of the supply chain. It is
available at all marketing stages, other than the retail stage, and includes,
at least (if applicable):

a. the identity and address of the business operator issuing the declaration
of compliance;
b. the date the declaration was issued;

22
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. the identity and address of the manufacturer or importer of the food
contact material/article;

. the identity of the food contact material/article (final or intermediate)
or substance intended for the manufacture of the said material/articles
(chemical name or description and trade name);

. confirmation that the food contact material or article (final or inter-
mediate) or substance intended for the manufacture of any material or
article complies with the applicable legal or other relevant provisions
and requirements laid down in the Guiding Principles and in the appli-
cable Technical Guide;
specifications and conditions ensuring safe use of the food contact ma-
terial/article (e.g. types of foods for which it can be used, maximum
temperature, duration of contact, repeated or single contact, the highest
food contact surface area to volume ratio for which compliance has been
verified);

. whenever applicable, a statement that the substances used are specified:

i. in the corresponding Council of Europe list of officially evaluated
substances; or
ii. in European or national legislation or official recommendations as
referenced in the applicable Technical Guide, providing the exact ref-
erence;
. whenever applicable, a statement that:

i. risk assessment has been performed by or on behalf of the business
operator for substances that are detailed in the supporting documen-
tation;

ii. the use of these substances does not infringe relevant EU or national
legislation or official recommendations;

iii. the use of these substances is not in conflict with the provisions set
out in the applicable Technical Guide;

adequate information on the substances used, impurities and reaction

and degradation products for which restrictions and/or specifications

apply;

adequate information on the substances which are subject to a restric-

tion regarding their use in food (dual use additives);
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k. information on substances used, impurities and reaction and degrada-
tion products, including those known or foreseen to be generated at later
production stages, for which the business operator has identified that
further compliance work needs to be conducted at the next stages in the
supply chain.

If necessary, additional requirements or derogations for particular types of
food contact materials/articles may be specified in the applicable Technical
Guides.

The declaration is renewed whenever substantial changes are made to the
composition or to the production process that may affect the compliance
of materials/articles, or in response to relevant scientific or regulatory
developments.

9. Compliance Testing

Compliance of the food contact materials and articles with the relevant pro-
visions and restrictions shall be verified by appropriate scientific methods
(including modelling or worst case calculations) in accordance with Regu-
lation (EU) No. 2017/625 or relevant national legislation.

Tests on release from the material or article into foodstufts are carried out
under the reasonable worst-case conditions during manufacture, storage,
distribution and normal or foreseeable use, with respect to time, tempera-
ture and composition of the foodstuff.

When it is not feasible or not practical to test release into foodstuffs, food
simulants are used to imitate the respective foodstuffs. The food simulants
and conditions of contact are selected in such a way that release is at least
as high as into food. Specifications for the choice of simulants and test con-
ditions may be laid down in the relevant Guidelines of the Joint Research
Centre (JRC) of the European Commission and the applicable Technical
Guides.

For verification of compliance with the SML or SRL, solely release from
food contact materials and articles (not contamination from any other
sources) is taken into account.
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10.Technical Guides

The Technical Guides supplementing the resolution® cover specific and
detailed material requirements and principles as regards the safety and
quality of food contact materials and articles.

Technical Guides may cover the following areas:

general provisions (especially purpose/scope, additional definitions);

specific requirements (or derogations from general principles) related to
the particular material, including particular labelling requirements, if
applicable;

if applicable, officially evaluated substances used for the manufacture of
the particular type of food contact material or article including relevant
restrictions and specifications applicable to them;

if applicable, material-specific provisions in European or national legis-
lation or official recommendations;

testing conditions and methods of analysis;

additional information relating to supporting documentation and dec-
laration of compliance, if applicable.

Technical Guides are published under the aegis of the EDQM and will be
regularly updated, as necessary, by the CD-P-MCA.

8 Technical Guides are available on the EDQM Website.
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Abbreviations used in this Technical Guide

ADI
Al
ANSES

ALARA
ATSDR
BfR

BMD
BMDL

BW
CD-P-MCA

CEN

CONTAM
COT

EC
EFSA

Acceptable Daily Intake
Adequate Intake

(formerly AFSSA) Agence nationale de sécurité
sanitaire de 'alimentation, de I'environnement et du
travail (French Agency for Food, Environmental and
Occupational Health & Safety)

As Low As Reasonably Achievable
Agency for Toxic Substances and Disease Registry

Bundesinstitut fiir Risikobewertung (German Federal
Institute for Risk Assessment)

Benchmark dose
Benchmark dose lower confidence limit
Body Weight

European Committee for Food Contact Materials and
Articles

Comité européen de normalisation (European Committee
for Standardization)

Panel on Contaminants in the Food Chain (EFSA)

Committee on Toxicity of Chemicals in Food, Consumer
Products and the Environment (UK)

European Commission

European Food Safety Authority
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EPA
EVM
FAO
FCM
FSA
ESS
GMP
ICH

IPCS
ISO
JECFA
JRC

LB
LOAEL
LOD
LOQ
MOE
NDA

NOAEL
PDE

P(M)TDI
PTMI
PTWI
RASFF
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Environmental Protection Agency (USA)

Expert Group on Vitamins and Minerals (UK)
United Nations Food and Agriculture Organisation
Food Contact Material(s)

Food Standards Agency (UK)

Food Standards Scotland (UK)

Good Manufacturing Practice

International Council for Harmonisation of Technical
Requirements for Pharmaceuticals for Human Use

International Programme on Chemical Safety
International Organization for Standardization

Joint FAO/WHO Expert Committee on Food Additives
Joint Research Centre (EC)

Lower Bound

Lowest Observed Adverse Effect Level

Limit of Detection

Limit of Quantification

Margin of Exposure

Scientific Panel on Dietetic Products, Nutrition and
Allergies (EFSA)

No Observed Adverse Effect Level

Permitted Daily Exposure (as used in the ICH Guideline
on elemental impurities, ICH Q3D(R1))

Provisional (Maximum) Tolerable Daily Intake
Provisional Tolerable Monthly Intake
Provisional Tolerable Weekly Intake

Rapid Alert System for Food and Feed



REACH

RfD

RIVM

SCF
SR
SRL
SML
TDI
TRV
TWI
UB
WHO

ABBREVIATIONS
Registration, Evaluation, Authorisation and Restriction of
Chemicals

Reference Dose (established by EPA — maximum
acceptable oral dose of a toxic substance derived from the
NOAEL)

Rijksinstituut voor Volksgezondheid en Milieu (Dutch
National Institute for Public Health and the Environment)

EU Scientific Committee on Food
Specific Release

Specific Release Limit

Specific Migration Limit
Tolerable Daily Intake
Toxicological Reference Value
Tolerable Weekly Intake

Upper Bound

World Health Organization
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Chapter 1 - General provisions and
specific release limits for metals

Introduction

Metals and alloys are used in FCM and articles in food processing equip-
ment, containers and household utensils as well as in foil used to wrap food.
These materials are frequently used as a safety barrier between the food
and the environment. They are often covered with a coating to reduce ion
release into foods.

Metal ions can be released from materials into food and may endanger the
health of the consumer if the intake exceeds the TRV, or may unacceptably
alter the composition of the food or its organoleptic characteristics. Conse-
quently, it was decided to establish technical guidance in this area.

Objectives

This Technical Guide on Metals and alloys used in food contact materi-
als and articles supplements the guiding principles stated in Resolution
CM/Res(2020)9. It is not legally binding and is intended to assist national
regulators when preparing or updating legal provisions on FCM made from
metals and alloys, with a view to harmonising regulations and enforcement
activities at the European level.

Safety reviews of individual metals and the restrictions defined for metals
and alloys used in FCM and articles are updated regularly to keep up with
scientific and technical progress.

Practical recommendations for release testing and checking compliance
with the applicable restrictions provide support to manufacturers, import-
ers and control laboratories.
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Involvement of national experts and stakeholders

Governments of Council of Europe member states' participated actively
in the elaboration of Resolution CM/Res(2020)9 and the updating of the
Technical Guide. Their representatives in the European Committee for
Food Contact Materials and Articles (CD-P-MCA) are experts in the area
of FCM or are responsible for the implementation of government policies
in their national ministries.

Whereas Resolution CM/Res(2020)9 was approved by the Council of
Europe’s Committee of Ministers, this Technical Guide has not been sub-
mitted for approval in view of its technical nature and the need for timely
updates.

The European Commission (EC), the EC’s Joint Research Centre (JRC) and
EFSA participate in the ongoing work of the CD-P-MCA.

Experts from national authorities, the JRC, industry, private testing labora-
tories and other stakeholders continue to share their knowledge and exper-
tise and to contribute to the updating of this Technical Guide.

The draft revised Technical Guide was subject to further consultations with
relevant professional associations and industry representatives.

Legal status of the Technical Guide and link with
the European Union

Council of Europe technical guides are not legally binding for member
states, but serve as a reference for the implementation of Article 3 of Regu-
lation (EC) No 1935/2004, where applicable. The member states may include
reference to these guides in national provisions or transpose the text into
national law. It is important for business operators to refer to the national
law in the market onto which they intend to place the item.

1 Albania, Austria, Belgium, Bosnia and Herzegovina, Bulgaria, Croatia, Cyprus,
Czechia, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Montenegro, Netherlands,
North Macedonia, Norway, Poland, Portugal, Republic of Moldova, Romania,
Serbia, Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Tirkiye, Ukraine
and United Kingdom.
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GENERAL PROVISIONS AND SRLs FOR METALS

Definitions, scope and specific release limits

1. Definitions
The definitions of the resolution apply in the context of this Technical Guide.
In addition, the following definitions apply:

11 Metals

Metals are characterised by their chemical and physical properties in the
solid state:

« reflectivity, which is responsible for the characteristic metallic lustre;
o electrical conductivity, which decreases with increasing temperature;
o thermal conductivity;

« mechanical properties, such as strength and ductility.

Metals are the class of materials linked, on an atomic scale, by metallic
bonds. They can be considered an array of positive metallic ions forming
long-range crystal lattices in which valency electrons are commonly shared
throughout the structure.

1.2 Alloys

An alloy is a metallic material composed of two or more elements. Alloys
are homogeneous at a macroscopic scale and their components cannot be
separated by mechanical means.

1.3 Release

Release is defined herein as the unintentional transfer to food of metal ions
from FCM and articles made of metal or alloy.
2. Scope

2.1 Included in the scope

The provisions laid down in this chapter apply to the unintentional release
of certain metal ions from materials and articles at the end-use level, made
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completely or partially of metals and alloys, coated* or uncoated, manufac-
tured or imported into Europe, which in their finished state:

a. are intended to be brought into contact with food; or

b. are already in contact with food and were intended for that purpose; or

c. can reasonably be expected to be brought into contact with food or to
transfer their constituents to food under normal or foreseeable condi-
tions of use.

*Note: For metals and alloys used in FCM and articles that are
covered with an organic surface coating that has been demon-
strated to restrict release of metal ions to less than the applicable
SRL, routine testing for compliance with this Technical Guide may
be omitted.

Examples: household utensils, kitchen appliances and industrial processing
equipment such as food processors, wrapping, containers, pots, blenders,
knives, forks, spoons, etc.

2.2. Excluded from the scope
These provisions do not apply to:

a. materials and articles which are supplied as antiques;

b. ceramics, enamels, crystal glass, printing inks, polymerisation aids and
other types of FCM that are either covered by specific legislation in the
EU or at national level or by Council of Europe resolutions;

c. FCM that were designed to release certain substances into the food
(so-called ‘active FCM’); such materials have been addressed in EU leg-
islation on active FCM [Regulation (EC) No 1935/2004 and Regulation
(EC) No 450/2009];

d. fixed public or private water supply equipment.

Contribution to the total intake of metal ions due to sources of exposure
other than metals and alloys used in FCM and articles has been taken into
consideration by applying allocation factors, where appropriate, when
deriving SRLs.
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3. Labelling

In addition to the requirements in Article 5 of Resolution CM/Res(2020)9,
manufacturers of metallic FCM and articles should provide information
on the composition, as applicable (e.g. when the content of impurities has
been restricted), and their use to reduce the risk of unintentional release.

Cleaning methods, temperature and storage time are known to influence
the release of metal ions from metals and alloys used in FCM and articles
into certain types of foodstuff. Thus, labelling could be used to highlight
restrictions for the storage and processing of strongly acidic, alkaline or
salted foodstuffs to minimise the phenomenon of corrosion. The labelling
could also include guidance on selecting cleaning and disinfection regimes
to ensure that the integrity of the FCM and/or the organoleptic properties
of the food are not compromised, and on the storage temperature of foods
in order to minimise release. However, producers shall take the foreseea-
ble use by consumers into account and therefore they should consult the
latest version of the guidelines on Testing conditions for kitchenware arti-
cles in contact with foodstuffs: Plastics, Metals, Silicone ¢ Rubber (Beldi et
al., 2021).

The labelling could, for example, state:

o ‘User information: do not use this equipment with acidic or alkaline
or salted foodstuffs’; or

o ‘Exclusively for use with non-acidic foodstuffs stored in refrigerators’
or

 ‘Keep below 5°C if the food is to be stored for longer than 24 hours’.

If users must initially wash the material, then the labelling should provide
appropriate cleaning and care instructions.

Remarks: It should be recognised that industrial use and household use of
FCM may vary extensively.

An industrial environment usually implies:

e in-process controls;

o repeated use of the same equipment according to standard conditions;

o selection and qualification of the FCM (equipment or packaging) for a
given range of foodstuffs and its use;
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o possible liability of the manufacturer in case of harm to consumers.
Household use usually implies:

o a wide range of foodstuffs and contact conditions;
o uncontrolled use of utensils limited only by concepts such as current
practice or reasonably foreseeable use conditions.

4. Specific release limits

FCM and articles within the scope of this Technical Guide comply with
the SRLs set out below in Tables 1 and 2. SRLs are expressed in mg/kg food.

Table 1. SRLs for metals and alloy components

Symbol Name SRL [mg/kg food]
Al Aluminium 5
Sb Antimony 0.04
Cr Chromium (Ill) 1*
Co Cobalt 0.02
Cu Copper 4
Fe Iron 40
Mg Magnesium =S
Mn Manganese 0.55
Mo Molybdenum 012
Ni Nickel 014
Ag Silver 0.08"
Sn Tin 100¥
Ti Titanium -5

\Y% Vanadium 0.01
Zn Zinc 5
Zr Zirconium 2

* For chromium (VI), see Chromium (Cr) in Chapter 2.

*See See Chapter 3, Annex Il for information on applying a reduction factor when assessing
the compliance of cutlery made from silver and silver-plated cutlery.

¥ Except in the field of application under Commission Regulation (EU) 2023/915.

$ The generic SRL of 60 mg/kg food is not applicable.
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Table 2. SRLs for metals as contaminants and impurities

Symbol | Name | SRL [mg/kg food]

As Arsenic 0.002
Ba Barium 1.2

Be Beryllium 0.01
Cd Cadmium 0.005
Pb Lead 0.010
Li Lithium 0.048
Hg Mercury 0.003
Tl Thallium 0.001

Establishing an SRL

Toxicological information, the ALARA principle, where appropriate, and
relevant legislation are considered. Each metal ion requires a specific
approach for setting an SRL, avoiding either over-conservative SRLs or mea-
ningless and unachievable limits.

The following criteria are also considered when defining an SRL:

« appropriate TRVs (e.g. JECFA, EFSA or national risk assessment
bodies);

o appropriate exposure assessments, based on oral intake data from
food, drinking water and other sources from several European
countries;

« allowances for FCM as one possible source for the human exposure
(next to food and dietary supplements): expressed as percentage of
the TRV;

o actual release data: rather than setting an SRL on the basis of TRV,
actual release data may serve to define technically lowest feasible
levels (ALARA) and levels usually achieved with GMP;

« any regulations governing the presence of metal ions in foodstufts
are taken into consideration to avoid conflicts between standards.

Based on the above criteria, the following model approach was used to set
SRLs for metals used in FCM:
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Criterion 1: appropriate TRVs exist and oral intake data of sufficient quality are
available.

Calculation of the SRL:

(i) For oral intake data of sufficient quality not exceeding the toxicological
limit: based on the TRV and a variable, justified allowance in the case of a
gap between worst-case oral intake (95th percentile) and the TRV.

Examples in this Technical Guide: Cu, Mo and Zn.

(ii) For oral intake data of sufficient quality exceeding the toxicological
limit: based on the ALARA principle.

Example in this Technical Guide: Al

Criterion 2: appropriate TRVs exist, but insufficient or no oral intake data are
available.

Calculation of the SRL: based on the TRV and a fixed allowance of 20%,
which is in agreement with the WHO Guidelines for Drinking-water
Quality (WHO, 2022).

Examples in this Technical Guide: Co and Ni.

Criterion 3: appropriate TRVs do not exist, but oral intake data are available.
Calculation of the SRL:

(i) Based solely on appropriate oral intake data; as no toxicologically derived
limit exists, no allowance can be applied.

Examples in this Technical Guide: Agand V.

(ii) For varying oral intake data; as no toxicologically derived limit exists,
based on the ALARA principle.

Example in this Technical Guide: Fe.

Criterion 4: Metals without an SRL.

Setting an SRL for Mg and Ti was not considered necessary.
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Criterion 5: metals and metalloids considered as impurities.

Calculation of the SRL: based on a fixed allowance of 10% of the TRV, which
is applied independently of oral intake data with the exception of Cd (25%
allowance) and Pb (26% allowance).

Examples in this Technical Guide: As, Ba, Be, Cd, Hg, Li, Pb and TI.

Criterion 6: appropriate TRVs exist, but actual release data show much lower
release when using GMP.

In order to ensure the use of GMP a lower release limit was chosen.

Example in this Technical Guide: Cr.

Updating of this Technical Guide and further
provisions or guidance

When updating this Technical Guide the technical specifications for metals
and alloys defined in International (ISO) and European standards (CEN)
are also taken into account, as well as national legislation on the composi-
tion of metals and alloys.

References

Beldi G, Senaldi C, Robouch P, et al. Testing conditions for kitchenware articles in contact
with foodstuffs: Plastics, Metals, Silicone and Rubber. EC JRC, JRC125894; 2021.

EC. Commission Regulation (EU) 2023/915 of 25 April 2023 on maximum levels for certain
contaminants in food and repealing Regulation (EC) No 1881/2006. Official Journal of the
European Union 2023;L 119/103.

WHO. Guidelines for Drinking-water Quality. Fourth edition incorporating the first and
second addenda. 2022 [available at https://apps.who.int/iris/handle/10665/352532, accessed
o1 July 2023].
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Chapter 2 - Safety review and
recommendations

Metals and alloy components
The following metals are relevant metals and alloy components used in
FCM and articles.

Aluminium (Al)

Antimony (Sb)

Chromium (Cr)

Cobalt (Co)

Copper (Cu)

Iron (Fe)

Magnesium (Mg)

Manganese (Mn)

Molybdenum (Mo)

Nickel (Ni)

Silver (Ag)

Tin (Sn)

Titanium (T1)

Vanadium (V)

Zinc (Zn)

Zirconium (Zr)

41






Aluminium (Al)

Aluminium is the third most abundant element

in the Earth’s crust and is widespread in minerals.
It does not occur in nature in a free element state
because of its reactive nature (Beliles, 1994). Many of
its naturally occurring compounds are insoluble at
neutral pH and thus concentrations of the element
in both fresh and sea water are usually low, less
than 0.1 mg/L. Inorganic compounds of aluminium
normally contain AI(III). Pure aluminium has good
working and forming properties and high ductility,
its mechanical strength being low. Aluminium

is often used in alloys with copper, magnesium,
manganese, and zinc (Yokel and Sjogren, 2022).

Sources and levels of intake

The main source of aluminium is the naturally occurring content in food-
stuffs. Mean aluminium content in unprocessed foodstufts ranges from

around or less than 1 mg/kg in eggs, fats and oils, fruits, vegetables and
juices to around 5 mg/kg in tea (AGES, 2017; EFSA, 2008; Kolbaum et al.,
2019; Tietz et al., 2019). Exceptionally high aluminium content has been
found in spices, mussels, nuts, legumes and oilseeds (around 30-244 mg/kg,
with the highest content in spices, Tietz et al., 2019). Due to processing or
the use of aluminium-containing food additives, the aluminium content of
processed foodstuffs can be higher than for the respective raw products (e.g.
for bitter chocolate, sugar, confectionary, coffee, cocoa and tea infusions
(Kolbaum et al., 2019; Tietz et al., 2019). It should be noted that in the EU,
the use of aluminium and its salts as a food additive is restricted by Reg-
ulation (EC) No 1333/2008, as amended, to a limited number of foodstuffs.
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Mean dietary exposure from water and food in non-occupational exposed
adults showed large variations between different countries and, within
a country, between different surveys. In studies from the late 1990s and
early 2000s, as summarised in EFSA (2008), it ranged from o.2 to 1.5 mg/kg
bw/week. In children, estimated exposure at the 97.5th percentile ranged
from 0.7 to 1.7 mg/kg bw/week. In recent studies, the estimated weekly
intake was lower: ANSES (2011) estimated a weekly aluminium intake for
adults from food of 0.28-0.49 mg/kg bw/week (mean - 95th percentile), and
for children (3-14 years) of 0.44-0.83 mg/kg bw/week. In 2016, ANSES esti-
mated a weekly intake for infants (o-3 years) from food of 0.21-0.62 mg/kg
bw/week (mean - goth percentile). The estimated exposure of Austrian
infants (0-6 months) fed with infant formula was in the same range
(AGES, 2017). Kolbaum et al. (2019) and Tietz et al. (2019) estimated the
weekly aluminium intake of German adults from food as 0.18-0.44 mg/kg
bw/week (mean - 95th percentile). Food groups with the highest impact
on overall aluminium uptake were instant tea and tea beverages, vegeta-
bles and salads, bitter chocolate, cereals and cereal products like bread and
rolls (ANSES, 2011; Kolbaum et al., 2019; Tietz et al., 2019). However, the
main food groups accounted for only around one third of the overall alu-
minium intake. Contributors to the remaining two thirds of the overall
intake are diversely distributed among food groups and cannot be assigned
to a specific consumption pattern (Kolbaum et al., 2019; Tietz et al., 2019).
The Istituto Superiore di Sanita (ISS) estimated the aluminium exposure of
Italian consumers from the use of aluminium FCM to be in the range of
0.06-0.68 mg/kg bw/week for children and adolescents and in the range of
0.07-0.39 mg/kg bw/day for adults (Feliciani et al., 2019).

Significant non-dietary sources of exposure to aluminium can be medi-
cines (e.g. antacids or buffered aspirins) (Krewski et al., 2007) and cosmet-
ics via oral and dermal routes (e.g. antiperspirants) (AFSSAPS, 2011; Tietz
et al., 2019). However, recent studies showed that the dermal uptake of alu-
minium and its salts may be significantly lower than estimated in earlier
studies (SCCS, 2020).
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ALUMINIUM (AL)

Metallic food contact materials

Aluminium is widely used in food preparation and storage such as in cook-
ware, coffee pots, beverage cans (Yokel and Sjogren, 2022) and in packaging
such as food trays. Aluminium FCM are often coated with a resin-based
coating. Aluminium alloys for FCM may contain alloying elements such as
magnesium, silicon, iron, manganese, copper and zinc (European Standard
EN 601; European Standard EN 602).

Other food contact materials

Aluminium can be found in glass containers and plastic FCM (Yokel and
Sjogren, 2022).

Release

Aluminium and its various alloys are highly resistant to corrosion (Beliles,
1994). When exposed to air, the metal almost immediately develops a thin
film of Al,O,. The reaction then slows because this film seals off oxygen,
preventing further oxidation or chemical reaction. The film is colourless,
tough and non-flaking. Few chemicals can dissolve it (Beliles, 1994).

Aluminium reacts with acids. Pure aluminium is attacked by most dilute
mineral acids. At neutral pH, aluminium hydroxide has limited solubil-
ity. Alkalis rapidly attack both pure and impure aluminium and dissolve
the metal (Hughes, 1992). Therefore, aluminium can be released from
uncoated surfaces in contact with foodstuffs. Furthermore, aluminium
can be released from coated FCM if the coating does not act as a functional
barrier. Release of aluminium from FCM depends to a large extent on the
pH of the foodstuffs. High salt concentrations (over 3.5% NaCl) can also
increase ion release. Use of aluminium saucepans and aluminium-lined
cooking utensils and containers may increase the content of aluminium
in certain types of foodstuffs, especially during long-term storage of
strongly acidic, alkaline or salty foodstuffs. In general, cooking in alumin-
ium vessels increased the content in the foodstufts by less than 1 mg/kg
for about half of foodstufts, and less than 10 mg/kg for 85% of the food-
stuffs examined by Pennington and Jones (1989). Boiling tap water in an
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aluminium pan for 10 or 15 minutes can result in aluminium release of up
to 1.5 mg/L, depending on the acidity of the water and the chemical compo-
sition of the aluminium utensils (Gramiccioni et al., 1996; Mei et al., 1993;
Miiller et al., 1993; Nagy et al., 1994) but values up to 5 mg/L were reported
in one study (Liukkonen-Lilja and Piepponen, 1992). Acidic foodstuffs such
as tomatoes, cabbage, rhubarb and many soft fruits most frequently take
up more aluminium from containers (Hughes, 1992). While acids give the
highest figures, alkaline foodstuffs (less common) and foodstufts with
much added salt also increase aluminium uptake (Gramiccioni et al., 1996;
Hughes, 1992).

Temperature and storage time are known to influence the release of alu-
minium into foodstuffs. In a release study using 3% acetic acid, the release
was approximately 10-fold higher at 40°C compared to 5°C after 24 hours
(Gramiccioni et al., 1987). Typical values for release of aluminium from foil
was < 0.05 mg/dm? at 5°C and 6 mg/dm? at 40°C. However, after 10 days, the
release was considerably higher: 0.5 mg/dm? at 5°C compared to 96 mg/dm
at 40°C (Gramiccioni et al., 1987). Baking different types of meat wrapped
in aluminium foil showed an increased aluminium release compared to
raw meat up to 5-fold depending on the temperature (up to 17.2 mg Al/kg
wet weight) (Turhan, 2006).

2

Combined effects of high temperatures during baking or grilling and
salt/low pH (addition of vinegar) on aluminium release were demonstrated
by baking fish in aluminium foil. Baking the fish without any addition of
salt and vinegar led to increased aluminium content up to 4-fold (up to
0.4 mg Al/kg wet weight) compared to the raw fish. When salt and vinegar
were added, the aluminium content was increased up to 68-fold (up to 5 mg
Al/kg wet weight) (Ranau et al., 2001).

Sander et al. (2018) showed aluminium release of up to 20 mg/kg from
uncoated aluminium menu trays into sauerkraut juice, tomato puree and
applesauce during the cook and chill process. In a similar study, using
a wide range of commercially prepared foods that are typically served
(stored and heated) in aluminium trays, Nehring (2018) showed that the
release of Al can be kept below 5 mg/kg in most foods, with the exception
of aggressive ones (sausage salad with a vinegar-based brine, tomato sauce
and tomato soup). For the same food, the study showed large deviations
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between different aluminium trays that could be attributed either to the
quality of aluminium or to the applied contact surface to volume ratio.

Safety aspects

 In 1988, JECFA established a PTWI of 7 mg/kg bw/week for total alumin-
ium intake, including food additive uses of aluminium salts, which was
subsequently lowered to 1 mg/kg bw/week in 2006 (JECFA, 1989, 2006).
In light of new data, JECFA reassessed aluminium in 2011 and introduced
anew PTWI of 2 mg/kg bw/week based on a NOAEL of 30 mg/kg bw/day
and an uncertainty factor of 100 (JECFA, 2012).

o The Scientific Committee on Consumer Safety (SCCS) agreed on the
NOAEL of 30 mg/kg bw/day used by JECFA for risk assessment (SCCS,
2020).

o In 2017, the Scientific Committee on Health, Environmental and Emerg-
ing Risks (SCHEER, 2017) published an opinion on tolerable intake of
aluminium with regard to adapting the migration limits for aluminium
in toys. SCHEER established a TDI of 0.3 mg/kg bw based on the same
NOAEL of 30 mg/kg bw per day.

o« WHO (2022) states that a ‘health-based value of 0.9 mg/L could be
derived from the JECFA PTWI (2006), but this value exceeds practicable
levels based on optimisation of the coagulation process in drinking-water
plants using aluminium-based coagulants’.

o Directive (EU) 2020/2184 on the quality of water intended for human
consumption gives a standard value of 0.2 mg/L for water for human
consumption as a compromise between the practical use of aluminium
salts in drinking water treatment and discolouration of distributed water.

« Only a small amount of ingested aluminium is absorbed (mean 0.1%
according to EFSA, 2008). After absorption, aluminium is mainly (8o-
90%) excreted via urine (Priest, 1995). Unexcreted aluminium is dis-
tributed into all tissues, and accumulation takes place especially in the
bones, muscles, kidneys and brain (COT, 2013; EFSA, 2008; JECFA, 2012).
However, soluble aluminium salts are more easily absorbed. Patients
with impaired renal function treated by dialysis could show a higher
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aluminium blood level. In the past, some of these dialysis patients have
shown neurological symptoms of aluminium intoxication due to an
inappropriate treatment that is no longer used; these symptoms were
sometimes mistaken for those of Alzheimer’s disease. WHO (IPCS, 1997)
concluded that a causal relationship between aluminium intake and
Alzheimer’s disease could not be inferred from these studies.

o In 2008, EFSA confirmed the PTWI of 1 mg/kg bw/week previously
established by JECFA in 2006. In 2018, EFSA reviewed new toxicologi-
cal evidence but not with the aim of revising the health-based guidance
value for aluminium set by EFSA in 2008.

Conclusions and recommendations

the SRL for aluminium of 5 mg/kg food or food
simulant is reasonably achievable

In the case of aluminium, exposure of certain groups of the population is
close to or exceeds the PTWI derived by JECFA (2012) of 2 mg/kg bw/week
(Tietz et al., 2019) and the TDI of 0.3 mg/kg bw/day accepted by SCHEER
(2017). Certain FCM and articles contribute to the dietary intake of alumin-
ium. Therefore, it is recommended that the SRL for aluminium be set at
ALARA level. Such an approach ensures that the manufacturer will apply
measures to prevent and reduce the release of aluminium from FCM and
articles as far as possible in order to protect public health.

Data provided by industry and member states show that the SRL of 5 mg/kg
is reasonably achievable at present.

This SRL should be subject to regular review to take account of the advance
of scientific and technical knowledge and improvements in GMP.

Based on the current state of the art and available release data from uncoated
aluminium FCM (Feliciani et al., 2019), such food contact articles can be
safely used in various applications. It is nevertheless considered necessary
to limit the categories of food that may be in contact with uncoated alu-
minium articles and to introduce adequate labelling for users (Regulation
(EC) No 1935/2004, Article 15 1(b)).
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It should be noted that FCM and articles made from aluminium coming
into contact with food must comply with the following additional
recommendations:

o Contact with acidic (e.g. fruit juices), alkaline (e.g. lye dough products) or
salty, liquid foodstufts in uncoated aluminium utensils should be limited
in order to minimise release.

o The producer of the FCM should provide specific labelling for users of alu-
minium materials or articles not coated with a protective coating. With
regard to retail packs, the suppliers must ensure that these are labelled
with appropriate information for the end consumer. The labelling should
include the icon shown below (or equivalent)’

2\

and the following statement: DO NOT USE WITH: ACIDIC FOOD (e.g.
peeled fruit, tomatoes, pickles, salad dressing) - SALTY FOOD (e.g. pret-
zels, white herring, cured meats).
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Antimony (Sb)

Antimony is naturally present in the Earth’s

crust and is discharged into the air from both
natural and human-induced sources. Of the Sb
discharged into the air, 41% comes from natural
sources, i.e. soil particles transported by the wind,
volcanoes, marine aerosols, forest fires and biogenic
sources (ATSDR, 1992). Human-induced sources

of atmospheric discharge include the non-ferrous
metals industry (mines, foundries and refineries)
and coal and waste combustion. Sb is discharged
into water from industries producing and exploiting
the element and its compounds (ATSDR, 1992).

Sources and levels of intake

Antimony is detected in most foods. The highest concentrations were meas-
ured in meat products (9.9 pg/kg), sugar (8.8 pg/kg), chocolate (4.2 pg/kg),
cakes (3.8 pg/kg) and fish (2.6 pg/kg) (ANSES, 2011).

In the 2014 UK Total Diet Study, the highest total mean and 97.5th percen-
tile exposures were in the age class 1.5 to 3 years and were 0.031-0.073 pg/kg
bw/day and 0.065-0.12 pg/kg bw/day, respectively. The highest contributing
food group to total mean exposure was ‘Milk’ with a total mean exposure
of 0.0098 ug/kg bw/day (FSA, 2014). ANSES (2011) estimated mean daily
intake at 0.03 pg/kg bw/day in adults and 0.04 pug/kg bw/day in children.

53



qs

METALS AND ALLOYS USED IN FOOD CONTACT MATERIALS AND ARTICLES

Metallic food contact materials

Antimony is used in the manufacture of tin alloys (it hardens the alloy) to
produce pewter alloy (e.g. Britannia metal).

European Standard EN 610:1995 applies to tin and tin alloy items coated
exclusively with tin or tin alloy, or partly tin-plated materials that, as fin-
ished products, recurrently come into direct contact with food. It also
defines an SML for antimony (0.01 mg/kg).

Antimony can be found as an impurity in aluminium alloys and tin.

In France, a maximum permissible antimony content of 2.5% is specified in
Fiche MCDA n°1 (Vo2 - 01/04/2017).

Other food contact materials

Antimony is used in fire-proofing agents in textiles and plastic materi-
als where antimony trioxide acts as a synergist with organochlorine and
bromated compounds. It is further used as an opacifying agent in glass,
ceramics and enamels, as a pigment in colourants and as a chemical cata-
lyst (IARC, 1989).

Release

During storage of mineral water in PET bottles, the catalyst antimony tri-
oxide (Sb,0,, which exists in dimerised form) migrates and concentrates in
proportion to the time spent in the mineral water (Shotyk, 2006). Concen-
trations (<1 ppb) are always below the recommended maximum rates, and
therefore do not raise concern.

Safety aspects

o WHO (2022) set a guideline value of 0.02 mg/L derived from a TDI of
0.006 mg/kg bw/day (036 mg/day). This value was based on a NOAEL
of 6 mg/kg bw/day from a subchronic, drinking-water study in rats, pre-
senting decreased bw gain and reduced food and water intake. An uncer-
tainty factor of 1000 (100 for intraspecies and interspecies variation and
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10 for the use of a subchronic study) was applied to the NOAEL, resulting
in the TDI of 0.006 mg/kg bw/day (WHO, 2003).

o EFSA (2004) set an SML of 0.04 mg/kg for antimony based on the
TDI derived by WHO. This value was also adopted by Regulation
(EU) No 10/2011.

Conclusions and recommendations

the SRL for antimony is set at 0.04 mg/kg food or food simulant

The SRL was derived from the TDI of 0.006 mg/kg bw/day (0.36 mg/day)
assessed by WHO (2003, 2022). Depending on the metallic material, anti-
mony can be considered either as an alloying constituent or an impurity. In
order not to weaken consumer protection, it was concluded that an allow-
ance of 10% of the TRV was reasonable. Therefore, assuming that a person
of 60 kg bw consumes 1 kg of foodstuffs per day that is packaged and/or
prepared with FCM made from metals and alloys, the SRL for antimony is
set at 0.04 mg/kg.
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Chromium (Cr)

Chromium is found mainly in the trivalent form
in the environment. Hexavalent chromium, or
chromate, may also be found in very small amounts,
usually arising from anthropogenic sources (Beliles,
1994), or present in minerals and rocks in countries
such as Greece and Italy (Kazakis et al., 2015). Cr(III)
has the ability to form strong, inert complexes with
a wide range of naturally occurring organic and
inorganic ligands (Florence et al., 1980). In most
soils and bedrocks, chromium is immobilised in
the trivalent state (Florence et al., 1980). Cr(III)

is an essential element to humans. Chromium is
found at low levels in most biological materials.

Sources and levels of intake

The main sources of chromium are cereals, meat, vegetables, white fish
and vegetable oil, while fruits contain smaller amounts (EVM, 2003).
Most foodstufts contain less than 0.1 mg/kg of chromium (EVM, 2003;
Oskarsson and Sandstrom, 1995). Chromium is present in the diet mainly
as Cr(III) (EVM, 2003). According to the EVM (2003), most of the chro-
mium in food originates from food processing using stainless steel food
processors and containers. The EFSA CONTAM Panel decided to consider
all the reported analytical results of chromium in food as Cr(III). This
assumption was based on the outcome of recent speciation work, the fact
that food is by-and-large a reducing medium, and that oxidation of Cr(III)
to Cr(VI) would not be favoured in such a medium (EFSA, 2014).
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Dietary intake of chromium from food sources in multiple European coun-
tries ranges between 61 and 160 pg/day for adults, with an upper intake of
580 ug/person/day (EFSA, 2010).

Chronic dietary exposure to Cr(III) was estimated combining the food
mean occurrence data with the food consumption data at the individ-
ual level. Overall mean human chronic dietary exposure ranged from
a minimum LB of 0.6 to a maximum UB of 5.9 ug/kg bw/day. The gs5th
percentile dietary exposure values ranged from 1.1 (minimum LB) to 9.0
(maximum UB) pg/kg bw/day. The adult populations showed lower expo-
sure to Cr(III) than the younger populations (EFSA, 2014).

ANSES (2011) estimated mean daily intake of total chromium [sum of
Cr(III) and Cr(VI)] at 277 ug/person/day in adults and 223 pg/person/day
in children.

Metallic food contact materials

Chromium is found in some types of cans and utensils. In cans, it serves to
passivate tinplate surfaces. Chromium is used in the production of stain-
less steel of various kinds and in alloys with iron, nickel and cobalt. Ferro-
chromium, an alloy of chromium and iron, is produced by direct reduction
of the chromite ore and used primarily in manufacturing stainless steel
and heat-resistant steel (Sun and Costa, 2022). All stainless steels contain
chromium (minimum 10.5% - see section on Main types of alloys) and they
are important FCM used for transportation (e.g. in milk trucks), for pro-
cessing equipment (e.g. in the dairy and chocolate industry, in processing
of fruit such as apples, grapes, oranges and tomatoes), for containers such
as wine tanks, for brew kettles and beer kegs, for processing of dry food
such as cereals, flour and sugar, for utensils such as blenders and bread-
dough mixers, in slaughterhouses, in the processing of fish, for nearly all
of the equipment in professional kitchens such as restaurants and hospitals,
in electric kettles, cookware and kitchen appliances of all kinds, for bowls,
knives, spoons and forks. Chromium is also used to coat other metals,
which are then protected from corrosion because of the passive film that
forms on the surface of chromium.
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Other food contact materials

Chromium is contained in pigments used for coloured glazes and for metal -
finishing (Sun and Costa, 2022). U

Release

Limited information on the release of chromium from metals and alloys
used in FCM and articles was available before the publication of this Tech-
nical Guide. In one study a comparison was performed between meals pre-
pared in different stainless steel and glass pans. The amount of chromium
measured in stainless steel-cooked meals was higher for some, but not for
others when compared to glass-cooked meals (Accominotti et al., 1998).
Another study investigated the release of chromium from different stain-
less steel pots using cold and boiling 5% acetic acid. While, with one excep-
tion, no chromium was measured when cold acetic acid was used, release
into boiling acetic acid after 5 min ranged between o.010 and 0.315 mg/kg
(Kuligowski and Halperin, 1992). Further, in a market survey of stainless
steel cutlery conducted by the German surveillance authorities, elevated
levels of chromium of up to 43 mg/L were detected. The release was tested
with 3% acetic acid for 2 hours at 70°C. It was noted by the authorities
that, in particular, cheap, low-quality cutlery showed the highest release
(CVUA-OWL, 2009).

Release of chromium from a range of seven stainless steel grades used as
FCM was examined (using food simulant 5 g/L citric acid, pH 2.4 and 1 cm
in 2 mL test medium) after exposure for 2 hours at 70°C followed by 24
and 238 hours at 40°C. Chromium release for all stainless steel grades and
test conditions investigated were below the applicable SRL (0.25 mg/kg)
and did not exceed 0.2 pg/cm’ Chromium was released in its trivalent
form (Hedberg et al., 2014). The study was extended using as-received and
pre-passivated 6 cm® specimens and three different simulants; artificial
tap water, 5 g/L citric acid and 5 g/L citric acid + 0.5 M NaCl (conditions:
2 hours at 70°C followed by 10 days at 40°C). Chromium release was close to
the detection limits for all grades in artificial tap water. Higher release was
observed in citric acid, but did not exceed the SRL and release was noted to
reduce with time (Mazinanian et al., 2016).

2
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Another study assessed the release of chromium into tomato sauce and
lemon marmalade from 18/10 stainless steel pots from different manu-
facturers. Cooking conditions were 1 hour with or without added EDTA;
aqueous solutions at pH 2.3, 7.7 and 9 were also boiled for 1 hour in the
same pots. The release of chromium increased with cooking/boiling time,
was higher with unused pots, at low pH or with EDTA, and was noted to
vary between manufacturers but was in all cases found below 0.3 mg/kg
(Guarneri et al., 2017).

Nickel-chromium electroplated articles should also be tested for nickel
release. (Whittington et al., 2015).

Safety aspects
o JECFA has not evaluated chromium.
o WHO (2022) established a guideline value of 0.05 mg/L for total chromium.

« The speciation of chromium is of great importance for toxicity. Cr(III), the
most stable oxidation state in biological materials, is an essential element
for normal glucose metabolism, whereas Cr(VI) is highly toxic (Beliles,
1994; Costa, 1997; Oskarsson and Sandstrom, 1995). Cr(III) has low toxic-
ity due to low absorption (about 0.5%) (Oskarsson and Sandstrém, 1995).
Toxic aspects of chromium are related to Cr(VI), due to its high absorp-
tion, easy penetration of the cell membranes and its genotoxicity and oxi-
dising properties (Oskarsson and Sandstrom, 1995).

 The SCF (2003) concluded in its opinion on the tolerable upper level of
trivalent chromium for foods for particular nutritional uses and for food
supplements, that there was no evidence of adverse effects associated
with supplementary intake of chromium up to a dose of 1 mg/day.

o WHO (1996) considers that chromium supplementation should not
exceed 250 pg/day.

o The EVM (2003) assessed chromium but were unable to establish a
safe upper level for intake. However, 0.15 mg Cr(III)/kg bw/day was not
expected to result in adverse effects. This is based on a dose of 15 mg
Cr/kg bw/day, administered as chromium chloride to rats that did not
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show adverse effects. An uncertainty factor of 100 was used (10 for inter-
species and 10 for intraspecies variation). This guidance applies to Cr(III)
compounds only and excludes chromium picolinate (a synthetic chro-
mium compound with higher solubility and lipophilicity than other
Cr(III) compounds, which has been shown to cause DNA damage in
mammalian cells in vitro).

o In 2010, the EFSA Panel on Food Additives and Nutrient Sources added
to Food (ANS) stated that ‘a tolerable upper limit for chromium is not
available’. They noted that both the limit of 1 mg chromium/day proposed
by the SCF and of 250 pg chromium/day for supplementation proposed
by WHO were based on studies that were not designed to test the safety of
chromium. The Panel also noted that an intake of 250 pg chromium/day
from supplementation would be in the range of intake of chromium from
the regular diet. Therefore, they concluded that ‘until more is known
about chromium, the value set by WHO seems most adequate to limit
the intake of chromium from foods for particular nutritional uses and
foods intended for the general population (including food supplements).’

o According to ICH Q3D(R1), the oral chromium PDE is 10 700 pg/day.
Sources of chromium in pharmaceuticals may include colorants, leach-
ing from equipment or container closure systems, and catalysts. Except
when it is used as a catalyst, intake of chromium from pharmaceuticals
will be in the form of metallic chromium (Cr or Cr(III) rather than the
more toxic Cr(VI)); therefore, for drug products, this safety assessment
is based on the known toxicity of Cr(III) and Cr(VI) is excluded from
the assessment. In 2014, the EFSA CONTAM Panel derived a TDI of
0.3 mg/kg bw/day for Cr(III) from the lowest NOAEL identified in an
NTP chronic oral toxicity study in rats. Under the assumption that all
chromium in food is Cr(IIl), the mean and 9s5th percentile of dietary
exposure across all age groups were well below the TDI and therefore
do not raise concerns for public health. In the case of drinking water,
the Panel considered all chromium in water as Cr(VI) and a BMDL,, of
1 mg/kg bw/day from a carcinogenicity study in mice as an appropriate
starting point for MOE calculation. The calculated MOEs are mainly
above 10 ooo and hence indicate low concern regarding Cr(VI) intake
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via drinking water (water intended for human consumption and natural
mineral waters) for all age groups.

Conclusions and recommendations

the SRL for chromium is set at 1 mg/kg food or food simulant

Considerations for Cr(VI)

In water: data from the literature (Mazinanian et al., 2016) and member
state official control laboratories indicate that release of total chromium in
water is negligible. Therefore, release of Cr(VI) from stainless steel FCMs
into water can be considered negligible.

In food: EFSA considered as a reasonable assumption that all chromium in
food is in the form of Cr(III). Therefore, any released chromium in food can
be assumed to be released as Cr(III) and not further oxidise to Cr(VI). In
summary, based on the current state of the art, the adoption of an SRL for
Cr(VI) is not necessary. However, EFSA (2014) recommends that further
data for the characterisation of Cr(VI) reduction in the gastrointestinal
tract at doses relevant for human exposure should be generated.

Considerations for Cr(lll)

Taking into account the TDI of o3 mg/kg bw/day for Cr(III) that was
derived by EFSA (2014), a 20% allocation factor and the conventional
assumption that a person of 60 kg bw consumes 1 kg of foodstufts per day
that is packaged and/or prepared using FCM made from metals and alloys,
the SRL for Cr(III) could be set at up to 3.6 mg/kg food. However, based on
the current state of the art in the production of FCM, the limit of 1 mg/kg
is fully achievable. In line with GMP, the SRL for total Cr is set at 1 mg/kg.

Release of Cr into water should be monitored for FCMs intended to be used
in contact with water. To ensure a MOE above 10 000, the release of Cr(VI)
should not exceed 0.006 mg/L (BMDL,, of 1 mg/kg bw/day, a MOE of 10 ooo,
a person of 60 kg bw consuming 1 litre water per day). Therefore, if the
concentration of total chromium released in water exceeds 0.006 mg/kg,
further investigation of Cr(VI) release is reccommended.

62



CHROMIUM (CR)

References

Accominotti M, Bost M, Haudrechy P, et al. Contribution to chromium and nickel
enrichment during cooking of foods in stainless steel utensils. Contact Dermatitis
1998 ;38(6) :305-10. https://doi.org/10.1111/j.1600-0536.1998.tb05763.X.

ANSES. Second French Total Diet Study (TDS 2) - Report 1 - Inorganic contaminants, min-
erals, persistent organic pollutants, mycotoxins and phytoestrogens. June 2011 [available at
https://www.anses.fr/en/system/files/PASER2006sa0361Ra1EN.pdf, accessed 20 Sep 2021].

Beliles RP. The metals. In: Clayton GD, Clayton FE, editors. Patty’s Industrial Hygiene and
Toxicology. 4th edition, Vol II, Part C. New York: John Wiley & Sons, Inc.; 1994.

Chemisches und Veterindruntersuchungsamt Ostwestfalen-Lippe (CVUA-OWL).
Jahresbericht 2009 [Annual Report 2009] [available at https://cvua-owl.de/service/
veroeffentlichungen/jahresberichte/65-cvua-jb-2009/download, accessed 17 Nov 2022].

Costa M. Toxicity and carcinogenicity of Cr(VI) in animal models and humans. Crit Rev
Toxicol 1997;27(5):431-42. https://doi.org/10.3109/10408449709078442.

EFSA. Scientific Opinion on the safety of trivalent chromium as a nutrient added for
nutritional purposes to foodstuffs for particular nutritional uses and foods intended for
the general population (including food supplements). EFSA Panel on Food Additives
and Nutrient Sources added to Food (ANS). EFSA Journal 2010;8(12):1882. https://doi.
org/10.2903/j.efsa.2010.1882.

EFSA. Scientific Opinion on the risks to public health related to the presence of chro-
mium in food and drinking water. EFSA Journal 2014;12(3):3595. https://doi.org/10.2903/j.
efsa.2014.3595.

EVM. Safe Upper Levels for Vitamins and Minerals. May 2003 [available at https://cot.
food.gov.uk/sites/default/files/vitmin2003.pdf, accessed 17 Nov 2022].

Florence TM, Batley GE, Benes P. Chemical speciation in natural waters. Crit Rev Anal
Chem 1980;9:3:219-96. https://doi.org/10.1080/10408348008542721.

Guarneri F, Costa C, Cannavo SP, et al. Release of nickel and chromium in common foods
during cooking in 18/10 (grade 316) stainless steel pots. Contact Dermatitis 2017;76(1):40-8.
https://doi.org/10.1111/cod.12692.

Hedberg Y, Mazinanian N, Wallinder IO. Compliance tests of stainless steel as a food
contact material using the CoE test guideline. KTH Royal Institute of Technology. Decem-
ber 2014 [available at http://bit.ly/17UST]jn, accessed 17 Nov 2022].

ICH. Guideline for elemental impurities Q3D (R1). March 2019 [available at https://database.
ich.org/sites/default/files/Q3D-R1IEWG_Document_Step4_Guideline_2019_0322.pdf,
accessed 17 Nov 2022].

Kazakis N, Kantiranis N, Voudouris KS, et al. Geogenic Cr oxidation on the surface of
mafic minerals and the hydrogeological conditions influencing hexavalent chromium
concentrations in groundwater. Sci Total Environ 2015;514:224-38. https://doi.org/10.1016/].
scitotenv.2015.01.080.

63



https://doi.org/10.1111/j.1600-0536.1998.tb05763.x
https://www.anses.fr/en/system/files/PASER2006sa0361Ra1EN.pdf
https://cvua-owl.de/service/veroeffentlichungen/jahresberichte/65-cvua-jb-2009/download
https://cvua-owl.de/service/veroeffentlichungen/jahresberichte/65-cvua-jb-2009/download
https://doi.org/10.3109/10408449709078442
https://doi.org/10.2903/j.efsa.2010.1882
https://doi.org/10.2903/j.efsa.2010.1882
https://doi.org/10.2903/j.efsa.2014.3595
https://doi.org/10.2903/j.efsa.2014.3595
https://cot.food.gov.uk/sites/default/files/vitmin2003.pdf
https://cot.food.gov.uk/sites/default/files/vitmin2003.pdf
https://doi.org/10.1080/10408348008542721
https://doi.org/10.1111/cod.12692
http://bit.ly/1USTJjn
https://database.ich.org/sites/default/files/Q3D-R1EWG_Document_Step4_Guideline_2019_0322.pdf
https://database.ich.org/sites/default/files/Q3D-R1EWG_Document_Step4_Guideline_2019_0322.pdf
https://doi.org/10.1016/j.scitotenv.2015.01.080
https://doi.org/10.1016/j.scitotenv.2015.01.080

1D

METALS AND ALLOYS USED IN FOOD CONTACT MATERIALS AND ARTICLES

Kuligowski J, Halperin KM. Stainless steel cookware as a significant source of nickel, chro-
mium, and iron. Arch Environ Contam Toxicol 1992;23(2):211-15. https://doi.org/10.1007/
BFo00212277.

Sun H and Costa M. Chromium. In: Nordberg GF, Costa M, editors. Handbook on the
toxicology of metals. Volume II, Specific metals. sth edition. Amsterdam: Academic Press;
2022.

Mazinanian N, Herting G, Odnevall Wallinder I, et al. Metal release and corrosion resist-
ance of different stainless steel grades in simulated food contact. Corrosion 2016;72(6):775-
90. https://doi.org/10.5006/2057.

Oskarsson A, Sandstrom B. A Nordic project — Risk evaluation of essential trace elements:
essential versus toxic levels of intake. Analyst 1995 120(3):911-12. https://doi.org/10.1039/
an99520000911.

SCE. Nutrient and Energy Intakes for the European Community. Reports of the Scien-
tific Committee for Food. 1993 [available at https:/food.ec.europa.eu/system/files/2020-12/
sci-com_scf out89.pdf, accessed 17 Nov 2022].

SCEF. Opinion of the SCF on the Tolerable Upper Intake Level of Trivalent Chromium.
SCF/CS/NUT/UPPLEV/67 April 2003 [available at https://ec.europa.eu/food/fs/sc/scf/
out197_en.pdf, accessed 17 Nov 2022].

Whittington CM, Lo WY, Yau MY. Prevention of nickel release from decorative nick-
el-chromium electroplated articles in the context of allergic contact dermatitis. Trans Inst
Met Finish 2015;93(4):176-9. https://doi.org/10.1179/00202967152.000000000253.

WHO. Trace elements in human nutrition and health. 1996 [available at https://apps.who.
int/iris/handle/10665/37931, accessed 17 Nov 2022].

WHO. Guidelines for Drinking-water Quality. Fourth edition incorporating the first and
second addenda. 2022 [available at https://apps.who.int/iris/handle/10665/352532, accessed
o1 July 2023].

64


https://doi.org/10.1007/BF00212277
https://doi.org/10.1007/BF00212277
https://doi.org/10.5006/2057
https://doi.org/10.1039/an9952000911
https://doi.org/10.1039/an9952000911
https://food.ec.europa.eu/system/files/2020-12/sci-com_scf_out89.pdf
https://food.ec.europa.eu/system/files/2020-12/sci-com_scf_out89.pdf
https://ec.europa.eu/food/fs/sc/scf/out197_en.pdf
https://ec.europa.eu/food/fs/sc/scf/out197_en.pdf
https://doi.org/10.1179/0020296715Z.000000000253
https://apps.who.int/iris/handle/10665/37931
https://apps.who.int/iris/handle/10665/37931
https://apps.who.int/iris/handle/10665/352532

Cobalt (Co)

Cobalt is a rare element composing about
0.001% of the Earth’s crust, often occurring
in association with nickel, silver, lead, copper
and iron ores (Lison, 2022). Cobalt is present
in the vitamin cobalamin or vitamin Bi2.

Sources and levels of intake

Cobalt is normally found in very low concentrations in foodstufts (approx-
imately o.01-0.05 mg/kg) (Beliles, 1986), mainly in green leafy vegetables.
Common plants such as lettuce, beets, cabbage, spinach and sweet potatoes
act as sources of dietary cobalt, with spinach containing 0.1-0.7 mg/kg on a
moisture-free basis (Beliles, 1994).

ANSES (2011) estimated mean daily intake at 0.18 pg/kg bw/day in adults
and o0.31 ug/kg bw/day in children.

Metallic food contact materials

A major use of cobalt is in the production of steel and alloys of a high
melting point and resistant to oxidation (Lison, 2022). It can account for
between 0.05% and 0.1% of the composition of certain steels.

Other food contact materials

In the glass and ceramic industries, small quantities of cobalt oxide are
used to neutralise the yellow tint resulting from the presence of iron in glass,
pottery and enamels. Larger quantities are used to impart a blue colour to
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these products (Beliles, 1994). Cobalt oxide is used in enamel coatings on
steel to improve the adherence of the enamel to the metal (Beliles, 1994).

Release

Cobalt is a relatively non-reactive metal and it does not oxidise in dry or
moist air (Beliles, 1994). Cobalt reacts with most acids, but becomes passive
in concentrated nitric acid. Cobalt is not attacked by alkalis, either in solu-
tion or when fused, but it combines with halogens when heated (Beliles,

1994).

Safety aspects

« Cobaltis an essential element as a constituent of vitamin B12. The human
body (adult, 70 kg) contains on the average 1.1 mg cobalt, 85% of which
is in the form of vitamin Bi2 (Lison, 2022). Oral bioavailability of inor-
ganic cobalt compounds is reported to vary from 5-45% (Lison, 2022). A
marginal part of refined cobalt is used in fertilisers, since a low cobalt
concentration in soil may cause cobalt deficiency in sheep and cattle
(Lison, 2022). Even though cobalt is essential to humans and animals, a
few cases of poisoning have been recorded. Heart failure, polycythemia
and thyroid lesions are common findings and, in the worst cases, death
were seen after intakes of cobalt via large amounts of contaminated beer
(cobalt is used to prevent fermentation) (Lison, 2022).

o SCF (1993) Scientific opinion on vitamin Bi2 recommends that daily
intake should not exceed 0.2 mg/day.

« EFSA (2003) confirmed, in an opinion on oleic acid, cobalt salt, the classi-
fication of cobalt in SCF-List 3 with a restriction of 0.05 mg/kg. This value
has been adopted in Regulation 10/2011 and was derived by the Dutch
RIVM in 1991 based on estimates of total daily intakes.

o In 2003, cobalt was assessed by the EVM. While there was insufficient
data to establish a safe upper level, they suggested an intake of 0.023 mg/kg
bw/day would not be expected to produce adverse effects. This was based
on animal data showing minor testicular effects at 23 mg Co/kg bw/day
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with a total uncertainty factor of 1 ooo (10 for extrapolation from a LOAEL
to a NOAEL and 10 for interspecies and 10 for intraspecies variation).

o RIVM (2001) derived a TDI of 0.0014 mg/kg bw/day (0.08 mg/person/day)
from human data, in which an additional effect from alcohol consump-
tion in the study population was possible.

Conclusions and recommendations

the SRL for cobalt is set at 0.02 mg/kg food or food simulant

The TDI established by RIVM in 2001 was derived from human data. Since
European intake data are scarce, the default allowance of 20% for expo-
sure through FCM and articles made from metals and alloys was applied
to the TDI of 0.0014 mg/kg bw/day. Assuming that a person of 60 kg bw
consumes 1 kg of foodstuffs per day that is packaged and/or prepared with
FCM made from metals and alloys, the SRL for cobalt is set at 0.02 mg/kg.
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Copper (Cu)

Copper is found at a concentration of 70 mg/kg

in the Earth’s crust (Beliles, 1994). It exists in two
oxidation states: Cu(I) (cuprous) and Cu(II) (cupric),
although it can also occur in a trivalent state due

to certain chemical reactions. Copper is amongst
the most effective of metal biochemical oxidising
agents. It is an essential yet toxic trace element
(Birk Moller and Aaseth, 2022). Copper also has the
ability to restrict bacterial growth, e.g. Legionella

in drinking water systems (Rogers et al., 1994).

Sources and levels of intake

Copper is naturally present in most foodstuffs in the form of copper ions or
copper salts. Generally, the concentration of copper in foodstuffs is about
2 mg/kg or less, the main sources being meat, offal, fish, fruits, nuts and
green vegetables (Birk Moller and Aaseth, 2022). However, levels of up to
39 mg/kg have been reported for liver and cocoa.

In the European Union Risk Assessment Report, copper exposure from
food and beverages, estimated from a wide range of