TECHNICAL SPECIFICATION CEN/TS 14235
SPECIFICATION TECHNIQUE
TECHNISCHE SPEZIFIKATION

October 2002

ICS 67.250

English version

Materials and articles in contact with foodstuffs — Polymeric
coatings on metal substrates — Guide to the selection of
conditions and test methods for overall migration

Werkstoffe und Gegensténde in Kontakt mit Lebensmitteln
— Polymerebeschichtungen auf Substraten aus Metall —
Leitfaden zur Auswahl der Bedingungen und Prifverfahren
zur Bestimmung der Gesamtmigration

This Technical Specification (CEN/TS) was approved by CEN on 28 July 2002 for provisional application.

The period of validity of this CEN/TS is limited initially to three years. After two years the members of CEN will be requested to submit their
comments, particularly on the question whether the CEN/TS can be converted into a European Standard.

CEN members are required to announce the existence of this CEN/TS in the same way as for an EN and to make the CEN/TS available. It
is permissible to keep conflicting national standards in force (in parallel to the CEN/TS) until the final decision about the possible
conversion of the CEN/TS into an EN is reached.

CEN members are the national standards bodies of Austria, Belgium, Czech Republic, Denmark, Finland, France, Germany, Greece,
Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and United Kingdom.

. — |

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

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2002 CEN  All rights of exploitation in any form and by any means reserved Ref. No. CEN/TS 14235:2002 E
worldwide for CEN national Members.



CEN/TS 14235:2002 (E)

Contents

page
(L0 T (=170 (o I 4
(Yo 0 T3 10 1 5
1 Yol ] o1 PO P PP PP PP PPPTPPPPPPP 6
2 N[0l Eo AV (=) (] (=] A (O T PURPPRRRR 6
3 Terms and AefiNItIONS. ........couiiiiiii ettt e e e e e e e e e e e e e e e e sttt e e eeeeeeestaas aeeeestaranaeeesereenranns 6
3.1 [810] )Y/ L=T d ol oo = 11 o To [P PPPPRT PO 6
3.2 L= V=T 1T [T OO POTORR 7
3.3 LST= 10 0] o] [ U UT TP PPPTP 7
3.4 LESIS IR oYt o 1= o PP UUPPR PP 7
3.5 LS 0 1= o= PP UPPRRPTPPP 7
3.6 (o201 )Y a1 1[0 T T IKo 1VZ=T o 7
3.7 L0 L0 L0 IS /411 = | 7
3.8 a1 T (o g I (= 2] A S PSR 7
3.9 LYWL ] (L0 (ST () N 7
70 O B (=TS i 10 [=To |- R S UUPOPORRURPPPN 7
3.11 LY g Eo AV (1) PSRRI 7
3.12 Lo = (o (0] IR (=TS PP SRTRRURPPRN 7
3.13  overall migration; global MIGratioN...........oouieiiiiii e teaeeaaaaar———a e 7
3.14 (=0 [0 To3 1 0] I 1= 11 (o ] GRS PPRPPTRRR 8
G0 T o To 11 o] o [P PTPOTPPRP 8
o0 G =3V = T (=T o To [ o O USRI 8
3.17 LTS AT UL 0 1] £ = 1 (= 8
3.18  Pressure retOrt OF QUEOCIAVE ........coiuuiii ittt ettt e e sttt e e s sbbe e e e srbees eassbeeeesnsseeeesnnnneeas 8
LG 700 1L o7 Y | N 8
3.20 repeatabIlity VAIUE 'T'.....o ettt et et e e et e e aee kbeeeesaneeeeeanbae e e aneaeeeanaeeeas 8
3.21 reproduCibility VAIUE "R’ ........eiiii ittt et e et e e st e e aa eeesaseeeeeanaaeeeanraeeennaaees 8
3.22 repeatability CONAILIONS.........ooii ettt e e e e e st e e e e e e es eeeaaaaaabeaeeeeessaaanbbeeeaaaaaas 8
3.23 reproduCibility CONTITIONS ......coiiii ittt e e e e e et e e e e e e e as eaaaaabeeeeeeessaaabnbeeeaaaeaas 8
4 I/ LT o) = TP PPRTPR 9
4.1 Y o= Lo g I (=] £ PSP PPTT PP 9
4.2 Y o1 1 V) (SR (TS £ P PPORORR USRI 9
4.3 Y= g FE Y= (=) S OO PORORR 9
4.4 Criteria for the USE Of SUDSHIULE TESES ......uuuei it s e e e e e st ias s e e e e eree eeressraeaeeeesseens 9
5 Food simulants, test media and rEAQGENTS .......uuuiiiiiii i e e e e s e ssrrrrrrrreees eenneeeeees 9
51 P Yo [ 1= 10 E=3i (oo o ][ 111 = T | £ P PR 9
5.2 Fatty FOOO SIMUIBNTS ...ttt e st e e s s ee s beeesansbeeesannbeeesannees 10
5.3 QLIRS 0 1 [To L= 11
54 ST 16 [T £ T 11
6 Selection Of F00d SIMUIANES ........covuiiiii et e e et s e e e e e e eettes eeerestanaeseaeseees 11
6.1 (T =T =1 DTSSR 11
6.2 Simulating contact With all FOOd TYPES ........uiiiiiiiiee e rirrees arieeaeaaaaaae 11
6.3 Simulating contact with SPeCific fOO tYPES.....cciii i eeeeaaa 11
6.4 Simulating contact With dry fOOUS ........cooiiiiiiii e bereeeaia e 18
6.5 Testing fOr fatty CONTACT..........ueiiiiie ettt e e e e e e s beeeeeaaeaaaaiebesiaaaeans 18
7 Migration tests, substitute tests and alternative test conditions ............cccccvevieeei i 19
7.1 Test conditions fOr MIGratioN tESES.......cii i i e e e e e e e e e s ssrrnrrrrees eeeeasssreereeaees 19
7.2 Test cONAItioNS fOr SUDSHITULE TESTS .....cvuviei i e e e e e et e e e e e e erra e e e es eeeeeeeesseesranes 22
7.3 Test conditions fOr AEINALIVE TESIS .......i i e e e e e e e e e e e e e nee eeeeeeeeseeseranes 24
8 FY o] 0= T = 1 (1 L TP PP UUPPPPPPTTRN 24
8.1 Y=Yt 1= TR ] o] o g £ USRS 24
8.2 Tubes, glass rods and glass DEAUS .......ccoeai it a e s aaaereeeeaaeaas 24

2



CEN/TS 14235:2002 (E)

8.3 L] SRR 24
8.4 Thermostatically controlled ovens or INCUDALONS ..........oooiiiiiiiiii e e 24
9 Samples and SAMPIE GEOMELIY .......eeiiiiii it a e et e e e e e s e e e e e e e e e aaae aeeesaaaneneees 25
9.1 S T=Taq] o] (=23 PP ETRTP 25
9.2 SUITACE 1O VOIUME FALIO ......eeieeiiieie ettt et e e st e e st e e as eeesaanbeeesanneeenannnes 25
9.3 Single surface versus double surface testing (by total immersion) ... 25
9.4 Single surface testing USING @ CEIL.......ooi i a e s eeeeeaeeeaaaeaeees 26
9.5 Single surface testing DY POUCK ......oiuiiiii e terseeee e 26
9.6 Single surface testing USiNg @ reVerse POUCK ........coouiiiiiiiiiie e aeraeeeas 27
9.7 Single surface testing DY filliNg........oooiii s e 27
9.8 Articles INtended fOr rEPEALEA USE.......ccoiiiiii ettt ee s beeeeasbeeeeanees 27
9.9 Caps, closures and other SEaliNg EVICES .........uviiiiiiiie i reeeeaaees 28
9.10  FOOd AN DEVEIAGE CANS.....eiiiiitiiiee ittt et ee e sttt e ettt e e st e e s s bt e e e st e e e e e anbeeeeeabbeeeeanbbeeeeans  beeessnbeeesssnsneeenns 28
9,11 NON-SHCK COALIMGS .- tttteteeeeeiiittte et e e e e ettt e e e e e et bttt e e e e e e e s aaabee et e e e e e e aabbbeeeeaaeeeaanbbbbeeaas  teeeasessssnssseeeeeesanannns 29
.12  FIEXIDIE FIlMIS ettt e e e s a e ee obeeeeeare e e e e ara e e e s araeeene 29
.13 LArgE CONTAINEIS ....ueeeiiiieiiiiiite et e e e e e e et bttt e e e e e ettt bttt e e e e e s aa s baeeeeeaaeaaaabbeeeeaeaeesaanbabeeeaaaaas  beeeeasssssanssseeeeeessnannes 29
.14 INEIT SUDSIIATES ...ttt iii ittt b e e e bt e e ek et e e e b et e e e s b e e e e e sabeeeesasreee Heeeeeanbeeeeearaeeesareeeenn 29
9.15  Tubing, taps, valves and filEIS .........coo et es eeairereeeaa e e e 29
9.16  ArtiCles Of Irr@QUIAT SNAPE ...t e et e e e e es aaeeeaaibereeeaeaaaaaaan 29
10 Overall migration test methods with fatty food SIMUIANES ...........oooiiiiiiiii e .30
O T R 1 = T 1o g =T V=T o (PP PTPR 30
10.2  Incomplete eXtraction OF fAt...... ... i eee e 30
10.3  Substances which interfere with gas chromatography .............ccoiiiiiiiiiiiieii e .30
10.4  LOSS Of VOIALIE SUDSTANCES ...t e eeesabeeeesnnbeeeeaeees 30
10.5  Gas chromatographiC COIUMNS ... ...c.oiiiiiii ettt sttt e e s st e e e aine eeeesssbeeesannnes 31
10.6  Changes iN the CLB/CLE FALIO ....ceuieeiiiiieiiietiee ettt e e ettt e e e e e e bbb e e e e e e s e aaabe et e e aeeesaaabes abeeeeeeesssannsnreees 31
10.7  Initial Mass Of the tESt SPECIMEN .......ui e e ees beeeeaaesssannereees 32
10.8  Final Mass Of the teSt SPECIMEN .........uiiiiiii it e e e e e e e e e e e s s e rbbbrees teeeeaeessannnnreees 33
10.9  Selection of the appropriate conditioNing ProCEUUIE...........cciiiiiiiiiiiiieie e e 33
10.10 Loss of simulant due t0 PEIMEALION ........cocii ittt a e e e e e e e e s rirreees eeeeeesaaaeereees 34
11 [ C=Tol T o T PP TP PP PP P PP PPPPPPPTPRPTN 34
12 LIS A (=] 00 T PP PPPPPRPRR R PURPPP 34
12.1 Surface to VOIUME ratios iN ACTUAI USE ........iiiiiiieeiiee et e e e e s errrane s aereeeseeeesranes 34
D = (= To (1 od o] o i =T (o PP 35
12.3 VALY OF FESUILS ... et e ettt e e et e e e anbbee teeessbeeeeaanbeeeesanbeeeeannnes 36
D T =T oo o PP PTPR RPN 36
12.5  Statements of COMPIANCE .......cooiiiiiiiii et e e s eeabeeeesnebeeeeanees 36
13 Test method for overall migration into aqueous simulants by article filling from polymeric

coatings on food and beverage cans and NON-StiCK COAtINGS .........uviiiiiiiiiiiiiiiiiie e 37
T R oo o1 I TR 37
R T o ] o] o = PP PPPRRT PSP 37
R B T L0 1= 01 T TP 37
R N o] 0 1= €= L LU S TP 37
13.5  Preparation Of teSt SPECIMENS ....coiuviiiiiiiiie ettt e e e e e abre e e s abeeeesasbeeeeeanes 38
I ST = (o Tot Yo (1 = T PP PRR 39
13.7  EXPreSSION OF FESUILS .....eiiiiiiiiie ettt ettt ettt e ettt e e e st e e e e sibee e e aah beeeessnbeeeesanbeeesannes 40
R I =T A =T oo P ST P PP PRPP RPN 43
Annex A (normative) Characteristics of fatty food simulants and test media...........cccovcvveeiiiiie e 44
Annex B (normative) Limit deviations on contact times and contact temperatures applicable to all

clauses of this Technical SPeCIfICAtION...........coiiiiiiiii e es eerraeeee 46
Annex C (normative) SUPPOItS N CEIIS.........ueiiiiiii ettt e e e e e e b e e e e e e e e aibe aeeas 48
=11 o] [[oT [ ir=T o] 1) V/R WU OO PP PP P PR P PPRPP 56



CEN/TS 14235:2002 (E)

Foreword

This document (CEN/TS 14235:2002) has been prepared by CEN/TC 194 "Utensils in contact with food", the
secretariat of which is held by BSI.

This document has been prepared under a mandate given to CEN by the European Commission and the European
Free Trade Association.

In this Technical Specification the annexes A, B and C are normative.

This Technical Specification includes a Bibliography.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to announce this Technical Specification: Austria, Belgium, Czech Republic, Denmark,

Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Malta, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and the United Kingdom.
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Introduction

No single test method has been devised which can be used to determine overall migration, at all temperatures, in
all food simulants. Indeed, owing to the practical difficulties inherent in testing with involatile extractants such as
fats and the muititude of applications in which polymeric coatings on metal substrates come into contact with food,
there are many methods and permitted variations to methods in this Technical Specification.

This Technical Specification is intended to give advice on the selection of the most appropriate type of test, test
conditions and test method for a given application of a polymeric coating on a metal substrate and is intended to be
read in its entirety before testing protocols are finalized. A test method for overall migration into aqueous simulants
by article filling from polymeric coatings on food and beverage cans and non-stick coatings is given in clause 12.
For many polymeric coated articles methods in EN 1186-2 to EN 1186-9 are suitable, according to the form in
which the article is tested.

The general criteria for the operation and assessment of testing laboratories as well as the general criteria for
laboratory accreditation bodies are set out in EN 45001, EN 45002 and EN 45003. It is recommended that
laboratories using this Technical Specification validate their procedures by testing certified reference samples and
by taking part in a proficiency scheme. Suitable proficiency schemes are operated in Germany and in the United
Kingdom, for example the German Assessment Scheme for Food Testing (GAFT) and the Food Analysis
Performance Assessment Scheme (FAPAS) conducted by the Central Science Laboratory of the Ministry of
Agriculture, Fisheries and Food.
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1 Scope

This Technical Specification gives guidelines for the selection of the appropriate conditions and test methods for
the determination of overall migration into food simulants and test media from polymeric coatings on metal
substrates which are intended to come into contact with foodstuffs and a test method for overall migration into
aqueous simulants by article filling from polymeric coatings on food and beverage cans and non-stick coatings.

NOTE Polymeric coatings on metal substrates are not yet included in the scope of any European Union Directive. This
Technical Specification has been prepared to assist in the development of such a Directive.

2 Normative references

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

EN 1186-2, Materials and articles in contact with foodstuffs - Plastics - Part 2: Test methods for overall migration
into olive oil by total immersion.

EN 1186-3, Materials and articles in contact with foodstuffs - Plastics - Part 3: Test methods for overall migration
into aqueous food simulants by total immersion.

EN 1186-4, Materials and articles in contact with foodstuffs - Plastics - Part 4: Test methods for overall migration
into olive oil by cell.

EN 1186-5, Materials and articles in contact with foodstuffs - Plastics - Part 5: Test methods for overall migration
into aqueous food simulants by cell.

EN 1186-6, Materials and articles in contact with foodstuffs - Plastics - Part 6: Test methods for overall migration
into olive oil using a pouch

EN 1186-7, Materials and articles in contact with foodstuffs - Plastics - Part 7. Test methods for overall migration
into aqueous food simulants using a pouch.

EN 1186-8; Materials and articles in contact with foodstuffs - Plastics - Part 8: Test methods for overall migration
into olive oil by article filling.

EN 1186-12, Materials and articles in contact with foodstuffs - Plastics - Part 12: Test methods for overall migration
at low temperatures.

EN 1186-13, Materials and articles in contact with foodstuffs - Plastics - Part 13: Test methods for overall migration
at high temperatures.

ISO 648 Laboratory glassware - One-mark pipettes

3 Terms and definitions

For the purposes of this Technical Specification the following terms and definitions apply.

3.1

polymeric coating

organic material applied in the form of a continuous film on a substrate in such a way as to form a protective layer
and/or a functional barrier between food and substrate. They may be applied to the substrate in the form of
solution, dispersions, powders, or solvent free preparations.

NOTE This may be different to the definition which is expected to be included in Commission Directive 90/128/EEC when
its scope is extended to include polymeric coatings

6



