BS EN 71-3:2019+A1:2021

Safety of toys

Part 3: Migration of certain elements

bsi.



BS EN 71-3:2019+A1:2021

BRITISH STANDARD

National foreword

This British Standard is the UK implementation of EN 71-
3:2019+A1:2021. It supersedes BS EN 71-3:2019, which is withdrawn.

The start and finish of text introduced or altered by amendment is
indicated in the text by tags. Tags indicating changes to CEN text carry
the number of the CEN amendment. For example, text altered by CEN
amendment A1 is indicated by ;.

The UK participation in its preparation was entrusted to Technical
Committee CW/15, Safety of toys.

Alist of organizations represented on this committee can be obtained on
request to its committee manager.

BSI, as a member of CEN, is obliged to publish EN 71-3:2019 as a British
Standard. However, attention is drawn to the fact that during the
development of this European Standard, the UK committee voted against
its approval.

The UK committee voted negatively during the formal voting stage of
EN 71-3:2019 because clause 7 of the standard does not clarify whether
or not test portions can be made up of more than one material before
the migration and analysis stages of the test. In the opinion of the UK
committee, the omission of this information could cause users of the
standard to interpret it as a reason for allowing combined test portions
at the migration or analysis stage - a practice that was identified in

EN 71-3:1994 as ‘not satisfactory because from a theoretical viewpoint it
can result in the reduction in the migration of toxic elements that would
otherwise occur.'

This publication has been prepared under a mandate given to the
European Standards Organizations by the European Commission and the
European Free Trade Association and is intended to support essential
requirements of the EU legislation detailed in the European foreword.
Annex ZA /77 describes how the publication relates to the legislation.

For the Great Britain market (England, Scotland and Wales), if the UK
Government has designated this publication for conformity with UKCA
marking legislation and has not amended the essential requirements
of that legislation, Annex ZA/ZZ and any references to EU law in

the publication should be read in accordance with the designation

as applying to UK legislation in the same way as to EU law. Further
information on designated standards can be found at
www.bsigroup.com/standardsandregulation.

For the Northern Ireland market, UK law will continue to implement
relevant EU law subject to periodic confirmation. References to EU
legislation are therefore still valid.

More information on legislation can be found at www.gov.uk.
Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.



BRITISH STANDARD

This publication is provided as is, and is to be used at the
recipient’s own risk.

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2021
Published by BSI Standards Limited 2021

ISBN 978 0 539 14377 5
1CS 97.200.50

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 April 2019.

Amendments/corrigenda issued since publication

Date Text affected

BS EN 71-3:2019+A1:2021

30 April 2021 Implementation of CEN amendment A1:2021



BS EN 71-3:2019+A1:2021

EUROPEAN STANDARD EN 71-3:2019+A1
NORME EUROPEENNE
EUROPAISCHE NORM April 2021

1CS 97.200.50 Supersedes EN 71-3:2019

English Version

Safety of toys - Part 3: Migration of certain elements

Sécurité des jouets - Partie 3: Migration de certains Sicherheit von Spielzeug - Teil 3: Migration bestimmter
éléments Elemente

This European Standard was approved by CEN on 8 April 2019 and includes Amendment 1 approved by CEN on 2 February
2021.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this
European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references
concerning such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by
translation under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management
Centre has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway,
Poland, Portugal, Republic of North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and
United Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2021 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 71-3:2019+A1:2021 E
worldwide for CEN national Members.



BS EN 71-3:2019+A1:2021

EN 71-

3:2019+A1:2021 (E)

Contents Page
EUTOPEAN fOT@WOTI(......iuiuiuinnsssnsisssssssssssasssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s s ss s se s s sssssasasasanansnsnsssnssssssnsasanass 5
000010 L1 0 7
1 Y 6 0 8
2 L0 0 00 B A Q=) ) (=) 1 L X, 8
3 Terms and defiNitions ... —————————————————— 8
4 REQUITEIMENTES ...t e R AR AR AR R AR AR AR AR AR AR AR R ERRR R R AR R AR R RS 9
4.1 Toy material categories (S€€ H.4) ... s 9
4.2 SPECifiC reqUITEMENTS.. ..o e AR 10
5 50 10 [0 {0 11
6 Reagents and aPParats ... 12
6.1 L T 1 12
6.2 2 0 02 1 i L) 12
7 Sampling and sample pPreParation.... s —————————————————— 12
7.1 Selection Of tEST POTTIONS ... e e 12
7.2 SAMPIE PrePaAratioN. iR E R SRR RR AR R R R R R RS S 13
2 T 0= 1 1) ¢ ) 13
A . - 1111 0] 13
7.2.3 DewaxXing (S H.11) ..iiiiinissssssssssssssssssssssssssssssssssssss s ssssssss s s s s s s s ssssassssssssss s s s sessssssaes 15
8 Migration methodolOogY ... ———————————————————— 16
8.1 Preparation of test portions before migration testing.........cuunnm———— 16
2 s O 0 1T i | 16
8.1.2 Category I: Dry, brittle, powder like or pliable materials and Category II: Liquid or

SHICKY MaAterials... .o s s sssssssssasasas s s s snsnsn s s 16
8.1.3 Category III: Scraped-off Materials. ... ——————————————— 16
8.2 PH adjustment (S€€ H.10) ... ssssss s s s s ssassmsasasases 17
2 00 T €< 1 U] Y . 17
8.2.2 pH adjustment - no buffering effect by toy material.........cccomnnninnmnnssnn 17
8.2.3 pH adjustment - buffering effect by toy material.........cccucnnimimnmnmnnn———— 17
8.3 MiGIrationN PrOCEAUIE. ... sssssssss s E R R AR SRR A SRR AR A A AR R R R R AR AR 18
£ 20 01 R /0 7o e U ) 18
8.3.2  Filtration (S€€ H.8).....ccuiimmmmsmmsmsmsmssssssssisisssssssssssssssssssssssssssssssssssssssssssssssssssssssasassssssnsssnsssssssssssssssasasas 19
9 Stabilization and analysis of migration SOIULIONS ... ——— 19
9.1 =3 1T - 19
9.2 072 1) T ] () 00T 4 19
9.3 Chromium (VI] cssisisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssasasssassssssssssssssssssssssasasas 19
9.4 L0042 ) 1) (o 1 20
10 Calculation Of FESUILS ... ————————— 20
10.1 Calculation Of MIGrationN ... —————————————— 20
L0200 s T 1 1) i 1 20
10.1.2 Calculation of Chromitm (III).....cccomsmsmsmsmsmsmsmssssssssssssssssssssssssssssssssssasssssssssssssssssssssssasassssssssssssssssssssaes 20
10.2 Interpretation Of reSUILS. ... —————————————————————_—_—_—" 21
11 Method PerfOrmMaNCe ... ——————————————————— 21



BS EN 71-3:2019+A1:2021
EN 71-3:2019+A1:2021 (E)

11.1 Repeatability and reproducCibility ......————————————— 21
11.2  EsStimation Of Bias ... s 23
11.3 Limit of detection (LOD) and limit of quantification (LOQ) ......ccummmmmmmmmsmsmsmsmsssssmsssssssssssssasaas 23
12 B 1] o o] 0T o 24
Annex A (informative) Significant technical changes between this document and the

PIEVIOUS VETISIOI cuturursusssssssssmssssssssnsssssssssssssssssnssssssssasssssssssssssssssssssssssssss sesssssssssass sssssssss sessssssssnssssenssassssnnsssnns 25
Annex B (informative) Information on method validation........cc s ———————" 27
B.1 L0 (1) i | 27
B.2 Samples of interlaboratory COMPAriSON ... 27
B.3 Selection of material category/element COmMbINAtIONS ......ccovevnscsmsiimsmsmsssssssmmsmsssssssssssens 28
Annex C (informative) Estimation of reproducibility ... 29
Annex D (informative) Toy material visual particle size comparison materials........cuusssssssninsnns 31
Annex E (normative) Method of analysis for general elements.........cccoounnnnni———— 33
E1l PrINCIPLe i 33
E.2 WOTrKING SOIULIONS .cucurrcciesesisissssssisisssssssss s sssssss s sssssss s s s s sasas s s as s 33
E.2.1  StocK SOIUtion (M) s ssssssss s sssss s sssssssssssssasssssssassssassssssassass s 33
E.2.2 Diluted stock SOIUtion (M2) ..o sssses 34
E.2.3  WOTrKING SOIULIONS ..corerccissinisssssssssssssssss s ssssssss s ssssssssssss s s sssssss s s s ssassss s s ssassssss s ens 34
E.2.4 Internal standard StOCK SOIULION ... sssssasass 34
E.3 o0 (0T LD o 34
E.4 L T2 72 34
E.5 081 U011 ) 1 () T, 35
| DS 07 1110 i U0 4 T o1 o 35
E.5.2 Calculation of Migration ... ssssssasasas 35
Annex F (normative) Method of analysis for Chromium (VI) ......ccommmmmmmmmmsmsmsmsssssssssssssssssssssssns 36
F.1 o0 11 (0 ) 36
F.2 T Vo) 1 36
F.3 20 2= o L0 L, 37
F.4 o 0T o L1 o 38
F.5 L T2 72 T 38
S 0 ) 1 1) i | 38
F.5.2 Chromatographic CONAitionS. ..o 38
F.5.3 Limit of detection and quantification.........c.ou——————————- 39
F.6 {07 1 Lot 1 1 E: 10 () o 39
| D0 T 06 1110 i U (0 4 T o1 o 39
F.6.2 Calculation of Migration ... sssssasss 40
Annex G (normative) Method of analysis for organic tin (see H.9) ... 41



BS EN 71-3:2019+A1:2021
EN 71-3:2019+A1:2021 (E)

G.1 o0 10 [0 0] (T, 41
G.2 L T 1 42
G.3 2 0] 3 0 11 45
G.4 o0 00 L o 45
G.4.1 Sample derivatiSatioN.. .. s 45
G.4.2 Calibration StANAArds ... ———————————————————— 47
G.5 2 1T 172 1 47
O T < 1 1 i 47
G.5.2 EXample of GC CONAILIONS .....ccrriesmsmsmsmsmsmssssssssssssssssssssssssssssssssssssssssssss s sssssssssssssssssssssssssssssssasasases 49
G.5.3 Example of MS CONAItiONS ......ccoimnmmmmmmmsmsmisisismssssmsmssssssssssssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssssasasasas 49
G.5.4 Limit of detection and qUantification ... —————_———— 49
G.5.5 Example of a GC-MS ChromatOgraml.....cucuiiisimmsmsssmsssisssssmssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssaes 50
G.6 L0 1 oL | P Ut 0 ) 51
LS00 B 071 1L 0] o 1 (0] 4 01D T 51
G.6.2 Standard addition ... ———————————————————————— 51
G.6.3 Calculation of migration of Organic tiN...... i ————————— 51
Annex H (informative) Rationale.....uiiimmmmmmsssisisisssssssssssssssssssssssssssssssssss s sssssssssssssssssssssssssssssssans 53
5 00 O £ 1 V) Y 53
H.2 Mouthing behaviour of children (see Clause 1) ... 53
H.3  SKin contact (S€E ClaUSE 1) ...ccocccimimsmsmsmsmsnisisssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssssasases 54
H.4  ToOy categories (SEE 4.1) .mmmmsmsmmsssssssssssssssssssssssssssssss s sasssss s ssssasss st s s sasassssss s s s s assssaes 54
H.5 Test portions (S€€ ClAUSE 7) ....ccumsmmmsmsmisisismssssssssssssssssssssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssasasasas 54
H.6  SizZe Of teSt PIECES (SEE 7.2) crrsririmrssmsmsmsmsmsnsssssssssssssssss s ssssssssss s s s m s e e 54
H.7  Stability of Chromium (VI) in the migration solution (see 9.3).....cccviiiinsssssnsnsnsnsmsssmssssssinns 55
H.8  Filtration of migration solutions (See 8.3.2) ... ——————— 55
H.9  Organic tin (S€€ ANNEX () ....cicummemscsmmummsmsmssssssssssssssssssssssssssssssssssssssssassssss s ssssassssssssssssssassssssss s s sassssaes 55
H.10 pHvalue (See 8.2 and 8.3.1.2) i sssssssssssssssssssssssssssssssssssasasas 57
H.11  De-WaXiNg (SEE 7.2.3) cuioiiiimmsmsmsmsssssssssssssssssssssss s ssssssss st sssssssasssss s s s s st s s s s e s s p s m s smsasns 57
Annex ZA (informative) Relationship between this European Standard and the essential
requirements of EU Directive 2009/48/EC aimed to be covered.........mmmmn. 58
L2310 L0 4 i 1 0] 4, 59



BS EN 71-3:2019+A1:2021
EN 71-3:2019+A1:2021 (E)

European foreword

This document (EN 71-3:2019+A1:2021) has been prepared by Technical Committee CEN/TC 52 “Safety
of toys”, the secretariat of which is held by DS.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by October 2021, and conflicting national standards shall

be withdrawn at the latest by October 2021.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document includes Amendment 1 approved by CEN on 2 February 2021.
This document supersedes [A) EN 71-3:2019 (1.
The start and finish of text introduced or altered by amendment is indicated in the text by tags ;.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive 2009/48/EC.

For relationship with EU Directive 2009/48/EC, see informative Annex ZA, which is an integral part of
this document.

The significant changes from the previous edition of this standard are detailed in Annex A.
This document constitutes the third part of the EN 71 series of standards on safety of toys.
EN 71, Safety of toys, consists of the following parts:

— Part 1: Mechanical and physical properties;

— Part 2: Flammability;

— Part 3: Migration of certain elements (this document);

— Part 4: Experimental sets for chemistry and related activities;

— Part 5: Chemical toys (sets) other than experimental sets;

— Part 7: Finger paints — Requirements and test methods;

— Part 8: Activity toys for domestic use;

— Part 9: Organic chemical compounds — Requirements;

— Part 10: Organic chemical compounds — Sample preparation and extraction;

— Part 11: Organic chemical compounds — Methods of analysis;

— Part 12: N-Nitrosamines and N-nitrosatable substances;

— Part 13: Olfactory board games, cosmetic kits and gustative games;
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— Part 14: Trampolines for domestic use.

[tis up to the user of the standard to determine whether or not a toy is included in the scope of several
of the above parts of the EN 71-series, and to apply each applicable standard accordingly. Normative
references from one part of the EN 71-series to another, are therefore normally not provided in the
individual parts.

NOTE1 In addition to the above parts of EN 71, the following technical reports have been published:

— CEN/TR 15071, Safety of toys — National translations of warnings and instructions for use in EN 71 series;
— CEN/TR 15371 (parts 1 and 2), Safety of toys — Interpretations;

— CEN/TR 16918, Safety of toys — Children’s mouthing behaviour in contact with toys;

— CEN ISO/TR 8124-8, Safety of toys — Age determination guidelines.

NOTE 2  Words in italics are defined in Clause 3 (Terms and definitions).

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia,
Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,
[taly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of North
Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United
Kingdom.
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Introduction

The Toy Safety Directive (2009/48/EC) [1] specifies maximum migration limits for three categories of
toy materials. Certain limit values have been amended (see [4, 5, 6, 7]). The limits for the migration of
certain elements are expressed in milligram per kilogram toy material and are detailed in Table 2. The
purpose of the limits is to minimize children’s exposure to certain potentially toxic elements.
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1 Scope

This document specifies requirements and test methods for the migration of aluminium, antimony,
arsenic, barium, boron, cadmium, Chromium (III), Chromium (VI), cobalt, copper, lead, manganese,
mercury, nickel, selenium, strontium, tin, organic tin and zinc from toy materials and from parts of toys.

Packaging materials are not considered to be part of the toy unless they have intended play value.
NOTE1  Seethe European Commission guidance document no. 12 on the application of the Directive on the safety
of toys - packaging [2].

The standard contains requirements for the migration of certain elements from the following categories

of toy materials:

— Category I: Dry, brittle, powder like or pliable materials;
— Category II: Liquid or sticky materials;
— Category III: Scraped-off materials.

The requirements of this document do not apply to toys or parts of toys which, due to their accessibility,
function, volume or mass, clearly exclude any hazard due to sucking, licking or swallowing or prolonged
skin contact when the toy or part of toy is used as intended or in a foreseeable way, bearing in mind the
behaviour of children.

NOTE 2  For the purposes of this document, for the following toys and parts of toys the likelihood of sucking,
licking or swallowing toys is considered significant (see H.2 and H.3):

— All toys intended to be put in the mouth or to the mouth, cosmetics toys and writing instruments categorized
as toys can be considered to be sucked, licked or swallowed;

— All the accessible parts and components of toys intended for children up to 6 years of age can be considered
to come into contact with the mouth. The likelihood of mouth contact with parts of toys intended for older
children is not considered significant in most cases (see H.2).

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 71-1:2014+A1:2018, Safety of toys — Part 1: Mechanical and physical properties
3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

e [EC Electropedia: available at http://www.electropedia.org/

e ISO Online browsing platform: available at http://www.iso.org/obp

3.1
base material
material upon which coatings can be formed or deposited
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