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Introduction

The requirements of this part of ISO 8124 are based on the
of certain elements resulting from the use of toys and shou
objective, exceed the following levels per day:

— 1,4 ug for antimony);
— 0,1 ug for arsenic;

— 25,0 ug for barium;
— 0,6 ug for cadmium;
— 0,3 pg for chromium;
— 0,7 ug for lead;

— 0,5 ug for mercury;
— 5,0 ug for selenium.

For the interpretation of these values it has been necessary
upper limit for.the ingestion of toy material. Very limited da
available for “identifying this upper limit. As a working H
summed average daily intake of the various toy materials has
at theccurrently accepted value of 8 mg/d, being aware th
individual cases these values might be exceeded.

Combining the daily intake with the bioavailability values
limits are obtained for various toxic elements in micrograms
toy material (milligrams per kilogram) and are detailed in
values obtained have been adjusted to minimize children's
toxic elements in toys and to ensure analytical feasibility
account limits achievable under current manufacturing co
annex D).

bioavailability
Id not, as an

to identify an
ta have been
ypothesis, a
been gauged
at in certain

isted above,
per gram of
table 1. The
exposure to
, taking into
nditions (see

1) This level differs from the level of 0,2 ug given in EN 71-3:1994.
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Safety of toys —

Part 3;

Migrat
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1.1 This
materials 3

1.2 Maxi
materials:

— coatin

— polym
textile

—  paper

— natura

— glass

— other

— mater
— pliabld

—  paints
mater

ion of certain elements

e

nd from parts of toys, except materials not accessible (see I1SO 8124-1).

gs of paints, varnishes, lacquers, printinginks, polymers and similar coatings (see 8.1)

'

s (see 8.2);

and paper board, up to a maxinium mass per unit area of 400 g/m?2 (see 8.3);

| or synthetic textiles (seg 84);

ceramic/metallic materials, excepting lead solder when used for electrical connections (see 8

materials, whethérmass-coloured or not (e.g. wood, fibreboard, hardboard, bone and leather
als intended4o.}eave a trace (e.g. the graphite materials in pencils and liquid ink in pens) (seg
modellingynaterials, including modelling clays, and gels (see 8.8): |

to besused as such in the toy, including finger paints, varnishes, lacquers, glazing powders
als’in solid or liquid form (see 8.9).

part of ISO 8124 specifies maximum acceptable levels and methods of sampling and extraction prior to analysis
for the migration of the elements antimony, arsenic, barium, cadmiumychromium, lead, mercury and selenj

um from toy

mum acceptable levels are specified for the migration of the elements listed in 1.1 from the following toy

eric and similar materials, including-Jdminates, whether textile-reinforced or not, but exdluding other

5);
(see 8.6);
8.7);

and similar

1.3 For the purposes of this part of ISO 8124, the following criteria are considered appropriate in the categorization of
toys which can be sucked, licked or swallowed:

— allintended food/oral contact toys, cosmetic toys and writing instruments categorized as toys;

— toys intended for children up to six years of age, i.e. all accessible parts and components where there is a
probability that those parts or components may come into contact with the mouth (see annex D).

Toys and parts of toys which, due to their accessibility, function, mass, size or other characteristics, obviously
exclude any hazard due to sucking, licking or swallowing, bearing in mind the normal and foreseeable behaviour of

children, a

re not covered by this part of ISO 8124.
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1.4 Packaging materials are not included unless they are part of the toy or have intended play value (see annex D).

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this part
of ISO 8124. At the time of publication, the editions indicated were valid. All standards are subject to revision, and
parties to agreements based on this part of ISO 8124 are encouraged to investigate the possibility of applying the
most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of currently
valid International Standards.

ISO 8124-1:— 1), Safety of toys — Part 1: Mechanical and physical properties.

ISO 3696:1997, Water for analytical laboratary use — Specification and test methods.

3 Definitipns

For the purpdses of this part of ISO 8124 the following definitions apply.

3.1 base material: Material upon which coatings may be formed or deposited.
3.2 coating: All layers of material formed or deposited on the base materiakof a toy, including paints, Jarnishes,
lacquers, inkg, polymers or other substances of a similar nature, whetherthey contain metallic particles ¢r not, no

matter how they have been applied to the toy, and which can be remowved by scraping with a sharp blade.

3.3 detectibn limit of a method: Three times the standard deviatipn of the result obtained in the biank {est using
that method.

3.4 mass-coloured materials: Materials, such as wood, leather and other porous substances, which have
absorbed colpuring matter without formation of a coating.

3.5 scrapirlg: Mechanical process for removal of cpatings down to the base material.

3.6 toy material: All accessible materials present in a toy.

4 Maximum acceptable levels
4.1 Specific requirements
Toys and patts of toys a§specified in clause 1 are deemed to meet the requirements of this part of ISO 8[124 when

the adjusted| value of°niigration of elements from them comply with the maximum limits given in table 1 when
tested in acdordance.with clauses 7, 8 and 9 (see annex D).

4.2 Interpretation of results

Due to the precision of the methods specified in this part of ISO 8124, an adjusted analytical result is required to
take into consideration the results of interlaboratory trials. The analytical results obtained in accordance with
clauses 7, 8 and 9 shall be adjusted by subtracting the analytical correction in table 2 to obtain an adjusted analytical
result.

Materials are deemed to comply with the requirements of this part of ISO 8124, if the adjusted analytical result for
the migrated element is less than or equal to the value given in table 1.

1) To be published.
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Table 1 — Maximum acceptable element migration from toy materials

Values in milligrams per kilogram toy material

Element

Toy material Sb As Ba Cd Cr Pb Hg Se
Any toy material given in clause 1, 60 25 1000 75 60 90 60 500
except modelling clay and finger paint
Modelling clay and finger paint 60 25 250 50 25 90 25 500

Table 2 — Analytical correction
Element Sb As Ba Cd Cr Pb Hg Se
Analytical correction (%) 60 60 30 30 30 30 50 60
EXAMPLE:

An analyt|cal result for lead of 120 mg/kg was obtained. The necessary analytical correction taken frpm table 2 is

30 %. Therefore the adjusted analytical result is

| 120x 30
100

1204 =120-36

= 84|mg/kg.

This is deemed as complying with the requirerdents of this part of ISO 8124 (maximum acceptablel migration of

lead as gilven in table 1 is 90 mg/kg).

5 Pringiple

Soluble dlements are extracted from toy materials under conditions which simulate the material [remaining in
contact with stomach<acid for a period of time after swallowing. The concentrations of the soluble glements are

then detdrmined quahtitatively by unspecified analytical methods with specified detection limits.

6 Reagents-and-apparatus

NOTE — No recommendation is made for the reagents, materials, and apparatus necessary for carrying out elemental

analyses within the detection limits specified in clause 9.

6.1 Reagents

During the analyses, use only reagents of recognized analytical grade (see annex D).

6.1.1 Hydrochloric acid solution, c{HCI) = (0,07 £+ 0,005) mol/l.

6.1.2 Hydrochloric acid solution, c(HCI) = (0,14 £ 0,010) mol/l.
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6.1.3 Hydrochloric acid solution, c(HCI) = approximately 1 mol/l.

6.1.4 Hydrochloric acid solution, c(HCl) = approximately 2 mol/l.

6.1.5 Hydrochloric acid solution, c¢(HCI) = approximately 6 mol/l.

6.1.6 1,1,1-t

richloroethane, containing a maximum of 10 mg/kg of hydrochloric acid when tested in accordance

with annex A, or other suitable solvent (see annex D).

6.1.7 Water

6.2 Appar&tus

Normal laborg

6.2.1 Plain-\
indicated in ta

of at least grade 3 purity, in accordance with ISO 3696.

tory apparatus and

veave wire-cloth stainless steel metal sieve, of nominal aperture 0,5 mmyand tolergnces as
ble B.1.

6.2.2 Means of measuring pH with an accuracy of 0,2 pH units. Cross-contamination shall be prevented (see

annex D).

6.2.3 MemTane filter, of pore size 0,45 um.

6.2.4 Centri

6.2.5 Means to agitate the mixture at a temperature of (37 + 2) °C.

6.2.6 Serie
acid extracta

7 Selectipn of test portions

uge, capable of centrifuging at (56 000 + 500)g") (see annex B).

of containers, of gross volume between 1,6 times and 5,0 times that of the volume of hyfirochloric
t (see annex D).

A laboratory |sample for testing shathconsist of a toy either in the form in which it is marketed, or in the form in

which it is in

ended to be markefed: Test portions shall be taken from accessible parts (see ISO 8124-1) ¢f a single

toy sample. YWhen appropriaté-the toy shall be subjected to relevant tests in accordance with ISO 81241, before
the accessibllity is considered! Tdentical materials in the toy may be combined and treated as a single tegt portion,

but additiond!

toy sampleséshall not be used. Test portions may be composed of more than one materia| or colour

only if physigal separafioh, e.g. dot printing, patterned textiles or mass limitation reasons, precludes the [formation

of discrete specimens: {See annex D.)

NOTE — Thg

fequirement does not preclude the taking of reference portions from toy materials in a different form provided

that they are representative-of-the—relevantrraterial-spescifiod-above-andthe substrate upon-which they are dep sited. (See

annex D.)

Test portions

of less than 10 mg of material shall not be tested.

1) g=9,806 65 m/s2
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8 Preparation and extraction of test portions

8.1 Coatings of paint, varnish, lacquer, printing ink, polymer and similar coatings
8.1.1 Test portion preparation

Remove the coating from the laboratory sample by scraping (3.5) at room temperature and comminute it at a
temperature not exceeding ambient. Collect enough coating to obtain a test portion of preferably not less than
100 mg which will pass through a metal sieve of aperture 0,5 mm (6.2.1).

If only between 10 mg and 100 mg of comminuted uniform coating is available, extract this in accordance with
8.1.2 and calculate the quantity of the appropriate elements as if a test portion of 100 mg had been used. Report
the masg of the test portion under 10 e).

In the cape of coatings that by their nature cannot be comminuted (e.g. elastic/plastic paint), refmovela test portion
of coating from the laboratory sample without comminuting.

8.1.2 Extraction procedure

Using a fontainer of appropriate size (6.2.6), mix the test portion prepared in 84.1 with 50 times ifs mass of an
aqueous(HCI solution at (37 + 2) °C of ¢(HCI) 0,07 mol/l (6.1.1). [Where the test.portion has only a mags of between
10 mg and 100 mg, mix the test portion with 5,0 mi of this solution (6.1.1) at {37+ 2) °C.]

Shake for 1 min. Check the acidity of the mixture. If the pH is greatef than 1,5, add dropwise, while shaking the
mixture, jan agueous solution of c(HCI) approximately 2 mol/l (6.1.4) Gntil the pH of the mixture is betveen 1,0 and
1,5.

Protect the mixture from light. Agitate the mixture continuously-at (37 + 2) °C (6.2.5) for 1 h and then &llow to stand
for 1 haf(37 £ 2) °C.

Without delay, efficiently separate the solids from the'solution, firstly by filtration using a membrang filter (6.2.3)
and, if necessary, by centrifuging at up to 5000g¢6.2.4). Carry out the separation as rapidly as possible after
completipn of the standing time. If centrifuging is Used, it shall take no longer than 10 min and shall be reported
under 10|e).

If the requiting solutions are to be stored for more than one working day prior to elemental analysis, ptabilize them
by additipn of hydrochloric acid so thatthe concentration of the stored solution is approximately c¢(HCI) = 1 mol/l.
Report slich stabilization under 10.e);

8.2 Polymeric and similar materials, including laminates, whether textile-reinforced gr not, but
excluding other textiles

8.2.1 TTSt portion preparation

Obtain a test portion of preferably not less than 100 mg of the polymeric or similar materials, whilst avoiding
heating of the materials, according to the following procedure.

Cut out test portions from those areas having the thinnest material cross-section in order to ensure a surface area
of the test pieces as large as possible in proportion to their mass. Each piece shall in the uncompressed condition
have no dimension greater than 6 mm.

If the laboratory sample is not of a uniform material, obtain a test portion from each different material present in a
mass greater than 10 mg. Where there is only between 10 mg and 100 mg of uniform material, report the mass of
the test portion under 10 e) and calculate the quantity of the appropriate elements as if a test portion of 100 mg
had been used.
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8.2.2 Extraction procedure

Follow the extraction procedure in 8.1.2 using the test portions prepared in accordance with 8.2.1.

8.3 Paper and paper board

8.3.1 Test portion preparation (see annex D)

Obtain a test portion of preferably not less than 100 mg of the paper or paper board.

© SO

If the laboratory sample is not of a uniform material, obtain a test portion from each different material present in a
mass of not less—thar—100 FAg- \Where—there—is nn!y between10-mg and-100 mg of uniform material report the

mass of the

100 mg had bgen used.

If the paper
coating, test

material so tH
portions so ok

8.3.2 Extrac]
Macerate the

resulting mix]
Add to the m

mass of the t

Shake for 1 n

mixture, an a
1,b.

Protect the n

stand for 1 h

Without dela
and, if neces
completion o
under 10 e).

If the resultin

by addition o

Report such §

8.4 Natural or synthetic textiles

8.4.1 Test portion preparation

st portion under 10 e) and calculate the quantity of the appropriate elements as if a test\g

r paper board to be tested is coated with paint, varnish, lacquer, printing ink, adhesive ¢
portions of the coating shall not be taken separately. In such cases, take test portions
at they also include representative parts of the coated area and report this_Under 10 e). Ex{
tained in accordance with 8.3.2. (See annex D.)

tion procedure

test portion prepared in 8.3.1 with 25 times its mass of water (6.1.7) at (37+2) °C so
ure is homogeneous. Quantitatively transfer the mixture to the appropriate-sized containg

pst portion.

hin. Check the acidity of the mixture. If the pH is gteater than 1,5, add dropwise, while sh
nueous solution of ¢(HCI) approximately 2 mol/l (6.1.4) until the pH of the mixture is betwee

ixture from light. Agitate the mixture contifuously at (37 + 2) °C (see 6.2.5) for 1 h and ther
ht (37 + 2) °C.

, efficiently separate the solids from the solution, firstly by filtration using a membrane filt
bary, by centrifuging at up t0.5:000g (see 6.2.4). Carry out the separation as rapidly as poss
f the standing time. If centrifuging is used, it shall take no longer than 10 min and shall be

g solutions are to beZstored for more than one working day prior to elemental analysis, stabi
f hydrochloric acid 80 that the concentration of the stored solution is approximately c(HCI)
tabilization under 10 e).

ortion of

r similar
rom the
ract test

that the
r (6.2.6).

xture a mass of aqueous solution of ¢(HCI) = 0,14 mol/l (6,1%2) at (37 + 2) °C which has 25 fmes the

bking the
h 1,0 and

allow to

er (6.2.3)
ible after
reported

ize them

= 1 mol/l.

Obtain a test portion of preferably not less than 100 mg by cutting the textile material into pieces which in the
uncompressed condition have no dimension greater than 6 mm. (See annex D.)

If the sample is not of a uniform material or colour, obtain a test portion from each different material or colour
present in a mass greater than 100 mg. Materials or colours present in amounts between 10 mg and 100 mg shall
form part of the test portion obtained from the main material.

Samples taken from patterned textiles shall be representative of the whole material. (See annex D.)

8.4.2 Extraction procedure

Follow the extraction procedure in 8.1.2 using the test portions prepared in accordance with 8.4.1.
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8.5 Glass/ceramic/metallic materials
8.5.1 Test portion preparation

Toys and toy components shall be first subjected to the small parts test in accordance with 1SO 8124-1. If the toy
or component fits entirely within the small parts cylinder and contains accessible glass, ceramic or metallic
materials, then the toy or component shall be extracted in accordance with 8.5.2 after removal of any coating in
accordance with 8.1.1. {See annex D.)

NOTE — Toys and toy components that have no accessible glass, ceramic or metallic materials do not require extraction in
accordance with 8.5.2. (See annex D.)

8.5.2 Extraction procedure

Place the| toy or toy component in a 50-ml glass cylinder with a nominal height of 60 mm and diameter of 40 mm.

NOTE — [This type of container will take all components/toys that fit inside the small parts cylinder défiried in IO 8124-1.

Add a sufficient volume of an aqueous solution of ¢(HCI) = 0,07 mol/l (6.1.1) at (37 + 2) °C to just coYer the toy or
compongnt. Cover the container, protect the contents from light and allow the “Contents to stahd for 2 h at
(37 £2) °L.

Without dlelay, efficiently separate the solids from the solution, firstly by deeantation followed by filtfation using a
membrarje filter (6.2.3) and, if necessary, by centrifuging at up to 5 000g46.2.4). Carry out the separafion as rapidly
as possiljle after completion of the standing time. If centrifuging is used, it shall take no longer thah 10 min and
shall be reported under 10 e).

If the resplting solutions are to be stored for more than one working day prior to elemental analysis, gtabilize them
by additign of hydrochloric acid so that the concentration of«the stored solution is approximately c(HICl) = 1 mol/.
Report sych stabilization under 10 e).

8.6 Other materials, whether mass-colouréed or not (see annex D)

8.6.1 Test portion preparation

Obtain a [test portion of preferably not less than 100 mg of the material in accordance with 8.2.1, 83.1, 8.4.1 or
8.5.1, as gppropriate.

If the labpratory sample is not(of ‘uniform material, a test portion shall be obtained from each diffdrent material
present im a mass greater than10 mg. Where there is only between 10 mg and 100 mg of uniform miterial, report
the mass| of the test portiérounder 10 e) and calculate the quantity of the appropriate elements as if § test portion
of 100 mg had been used.

If the material to bé tested is coated with paint, varnish, lacquer, printing ink or similar coating, follow the procedure
in8.1.1.

8.6.2 E)<|traction procedures

Extract the materials in accordance with 8.2.2, 8.3.2, 8.4.2 or 8.5.2, as appropriate. Report the method used under
10 e).

8.7 Materials intended to leave a trace

8.7.1 Test portion preparation for materials in solid form

Obtain a test portion of preferably not less than 100 mg by cutting the material into pieces which in the
uncompressed condition have no dimension greater than 6 mm.
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A test portion shall be obtained from each different material intended to leave a trace, present in the laboratory
sample in mass greater than 10 mg. Where there is only between 10 mg and 100 mg of material, report the mass
of the test portion under 10 e) and calculate the quantity of the appropriate elements as if a test portion of 100 mg
had been used.

If the material contains any grease, oil, wax or similar material, enclose the test portion in hardened filter paper and
remove these ingredients with 1,1,1-trichloroethane or other suitable solvent (6.1.6) by extraction before treatment
of the test portion as described in 8.7.4. Take analytical measures to ensure that removal of the ingredients
referred to is quantitative. Report the solvent used under 10 e).

8.7.2 Test portion preparation for materials in liquid form

Obtain a test partion of preferably not less than 100 mg of the material from the laboratory sample. The use of an
appropriate sglvent to facilitate the obtaining of a test portion is permitted.

A test portion shall be obtained from each different material intended to leave a trace, present in the Iaboratory
sample in maps greater than 10 mg. Where there is only between 10 mg and 100 mg of materiak, report fhe mass
of the test pdrtion under 10 e) and calculate the quantity of the appropriate elements as if a tgst portion of 100 mg
had been usefd.

If the material is intended to solidify in normal use and contains grease, oil, wax or similar material, allow the test
portion to solldify under normal-use conditions and enclose the resulting material in hardened filter paper| Remove
the grease, qil, wax or similar material with 1,1,1-trichloroethane or other suitable solvent (6.1.6) by gxtraction
before treatnjent of the test portion as described in 8.7.4. Take analytical measures to ensure that remoyal of the
ingredients rgferred to is quantitative. Report the solvent used under 10 e).
8.7.3 Extradtion procedure for samples not containing grease, oil,'wWax or similar material
Using a contdiner of appropriate size (6.2.6), mix the test portion:grepared in accordance with 8.7.1 or 8.7.p with 50

times its mags of an aqueous HCI solution at (37 +2) °C of ¢(HCI) = 0,07 mol/l (6.1.1). For a test portior| of mass
between 10 mg and 100 mg, mix the test portion with 5,0 mPof this solution at (37 + 2) °C.

Shake for 1 rhin. Check the acidity of the mixture. If the-test portion contains large quantities of alkaline materials,
generally in the form of calcium carbonate, adjust the pH to between 1,0 and 1,6 with hydrochloric acld [¢(HCI)
approximately 6 mol/l (6.1.5)] in order to avoid pverdilution. Report the amount of hydrochloric acid used|to adjust
pH in relation|to the total amount of solution under 10 e).

If only a smgll quantity of alkaline materialis present and the pH of the mixture is greater than 1,5, add ¢iropwise,
while shaking the mixture, an aqueous§ solution of c(HCI) approximately 2 mol/l (6.1.4) until the pH is betveen 1,0
and 1,5.

Protect the nfixture from light “Agitate the mixture continuously at (37 + 2) °C (6.2.5) for 1 h and then allow to stand
for 1 h at (37t 2) °C prior to elemental analysis.

8.7.4 Extrag¢tion procedure for samples containing grease, oil, wax or similar material

With the tes{ poftion as prepared in 8.7.1 or 8.7.2 remaining in the hardened filter paper, macerate the tept portion
with a mass pf-water (6.1.7) at (37 £ 2) °C which has 25 times the mass of the original material so that thg resulting
mixture is homogeneous. Quantitatively transfer the mixture 10 a container of appropriate size (6.2.6]). Add to the
mixture a mass of aqueous solution of ¢(HCl) = 0,14 mol/l (6.1.2) at (37 + 2) °C which has 25 times the mass of the
original test portion.

In the case of a test portion of original mass between 10 mg and 100 mg, macerate the test portion with 2,5 ml or
water (6.1.7). Quantitatively transfer the mixture to the appropriate-sized container (6.2.6). Add 2,5 ml aqueous
solution of ¢(HCI) = 0,14 mol/l (6.1.2) at (37 + 2) °C to the mixture.

Shake for 1 min. Check the acidity of the mixture. If the test portion contains large quantities of alkaline materials,
generally in the form of calcium carbonate, adjust the pH to between 1,0 and 1,5 with hydrochloric acid of ¢(HCI)
approximately 6 mol/l (6.1.5) in order to avoid overdilution. Report the amount of hydrochloric acid used to adjust
pH in relation to the total amount of solution under 10 e).
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If only a small quantity of alkaline material is present and the pH of the mixture is greater than 1,5, add dropwise,
while shaking the mixture, an aqueous solution of ¢(HCI) approximately 2 mol/l (6.1.4) until the pH is between 1,0
and 1,5.

Protect the mixture from light. Agitate the mixture continuously at (37 + 2) °C (6.2.5) for 1 h and then allow to stand
for 1 hat (37 +2)°C.

NOTE — The volume of HCI solution of ¢(HCI) = 0,07 mol/l (see 8.7.3) or c(HCI) = 0,14 mol/l, as the case may be, is calculated
on the mass of the test portion prior to dewaxing.

Without delay, efficiently separate the solids from the solution, firstly by filtration using a membrane filter (6.2.3)
and, if necessary, by centrifuging at up to 5000g (6.2.4). Carry out the separation as rapidly as possible after
completignof-thestandmgtme—tcentrifugmy s used; it shatttake o tonger than TO min and shal be reported
under 101e).

If the resfilting solutions are to be stored for more than one working day prior to elemental analysis, stabilize them
by additign of hydrochloric acid so that the concentration of the stored solution is approximately c(HCl) = 1 mol/l.
Report sUch stabilization under 10 e).

8.8 Pligble modelling materials, including modelling clays, and gels
8.8.1 Test portion preparation

Obtain a fest portion of not less than 100 mg of the material from the laboratory sample; obtain a test| portion from
each diffgrent material in the laboratory sample.

If the ma’terial contains grease, oil, wax or similar material,“énclose the test portion in hardened filtier paper and
remove these ingredients with 1,1,1-trichloroethane or other suitable solvent (6.1.6) by extraction befdre treatment
of the tept portion as described in 8.8.3. Take analytical measures to ensure that removal of the ingredients
referred tp is quantitative. Report solvent used under<10 e).

8.8.2 Extraction procedure for samples not.containing grease, oil, wax or similar material

Using a cpntainer of appropriate size (6:2.6) mix the test portion prepared in accordance with 8.8.1, after breaking
up of clay or doughy materials if appropriate, with 50 times its mass of an aqueous solution at (37 +2) °C of
¢(HCl) = 9,07 mol/l (6.1.1).

Shake thg mixture for 1 min. Check the acidity of the mixture. If the test portion contains large quantities of alkaline
materials,| generally in the form of calcium carbonate, adjust the pH to between 1,0 and 1,5 with hydfochloric acid
of ¢(HCI) ppproximately 6 mol/l (6.1.5) in order to avoid overdilution. Report the amount of hydrochlorig acid used in
relation tq the total amotnt of solution under 10 e).

If only a gmall quantity of alkaline material is present and the pH of the mixture is greater than 1,5, agld dropwise,
while shaking.the-mixture, an aqueous solution of ¢(HCI) approximately 2,0 mol/l (6.1.4) until the pH is between 1,0
and 1,5.

Protect the mixture from light. Agitate the mixture continuously at (37 + 2) °C (6.2.5) for 1 h and then allow to stand
for 1 hat (37 +2)°C.

8.8.3 Extraction procedure for samples containing grease, oil, wax or similar material

With the test portion as prepared in 8.8.1 remaining in the hardened filter paper, macerate the test portion with a
mass of water (6.1.7) at (37 = 2) °C which has 25 times the mass of the original material so that the resulting
mixture is homogeneous. Quantitatively transfer the mixture to a container of appropriate size (6.2.6). Add to the
mixture a mass of aqueous solution of c(HCI) = 0,14 mol/l (6.1.2) at (37 + 2) °C which has 25 times the mass of the
original test portion.
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Shake for 1 min. Check the acidity of the mixture. If the test portion contains large quantities of alkaline materials,
generally in the form of calcium carbonate, adjust the pH to between 1,0 and 1,5 with an aqueous solution of
¢(HC!) approximately 6 mol/l (6.1.5) in order to avoid overdilution. Report the amount of hydrochloric acid used in
relation to the total amount of solution under 10 e).

If only a small quantity of alkaline material is present and the pH of the mixture is greater than 1,5, add dropwise,
while shaking the mixture, an agueous solution of ¢(HCI) approximately 2,0 mol/l (6.1.4) until the pH is between 1,0
and 1,5.

Protect the mixture from light. Agitate the mixture continuously at (37 + 2) °C (6.2.5) for 1 h and then allow to stand
for 1 hat (37 +£2)°C.

NOTE — Thermmmmwummmmmmwmuﬁmﬂnay be, is
calculated on tihe mass of the test portion prior to dewaxing.

Without delay, efficiently separate the solids from the solution, firstly by filtration using a membrané filtpr (6.2.3)
and, if necespary, by centrifuging at up to 5000g (6.2.4). Carry out the separation as rapidly :as possible after
completion of the standing time. If centrifuging is used, it shall take no longer than 10 min-and shall be[reported
under 10 e).

If the resulting solutions are to be stored for more than one working day prior to elemental analysis, stabilize them
by addition of hydrochloric acid so that the concentration of the stored solution is“approximately c(HCl) £ 1 mol/l.
Report such dtabilization under 10 e).

8.9 Paints,|including finger paints, varnishes, lacquers, glazing powders and similar materials in
solid or liqyid form

8.9.1 Test pprtion preparation for materials in solid form

Obtain a test|portion of preferably not less than 100 mg of'the material, if appropriate by scraping off thg material
or by cutting into pieces which in the uncompressed condition have no dimension greater than 6 mm.

A test portior] shall be obtained from each different_material present in the laboratory sample in mass greater than
10 mg. Wherg there is only between 10 mg and 100 mg of material, report the mass of the test portion urjder 10 e)
and calculate|the quantity of the appropriate,elements as if a test portion of 100 mg had been used.

If the material contains any grease, oil Awax or similar material, enclose the test portion in hardened filter paper and
remove thesg ingredients with 1,1, 1-trichloroethane or other suitable solvent (6.1.6) by extraction before freatment
of the test gortion as described-in-8.9.4. Take analytical measures to ensure that removal of the ingredients
referred to is|quantitative. Repertthe solvent used under 10 e).

If the test poftion is removed by scraping, comminute the test portion so that the material will pass through a metal
sieve with an|aperture, of\0;5 mm (6.2.1).

8.9.2 Test gortion preparation for materials in liquid form

Obtain a test portion of preferably not 1ess than 100 mg of the materiat {rom (he fapboratory sample. 1he use of an
appropriate solvent to facilitate the obtaining of a test portion is permitted.

A test portion shall be obtained from each different material present in the laboratory sample and forming a mass
greater than 10 mg. Where there is only between 10 mg and 100 mg of material, report the mass of the test
portion under 10 e) and calculate the quantity of the appropriate elements as if a test portion of 100 mg had been
used.

If the material is intended to solidify in normal use and contains grease, oil, wax or similar material, allow the test
portion to solidify under normal-use conditions and enclose the resulting material in hardened filter paper. Remove
the grease, oil, wax or similar material with 1,1,1-trichloroethane or other suitable solvent (6.1.6) by extraction
before treatment of the test portion as described in 8.9.4. Take analytical measures to ensure that removal of the
ingredients referred to is quantitative. Report the solvent used under 10 e).

10
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8.9.3 Ex
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traction procedure for samples not containing grease, oil, wax or similar material

4-3:1997(E)

Follow the extraction procedure in 8.7.3 using the test portions prepared in accordance with 8.9.1 or 8.9.2.

8.9.4 Extraction procedure for samples containing grease, oil, wax or similar material

With the test portion as prepared in 8.9.1 or 8.9.2 remaining in the filter paper, macerate the test portion with a
mass of water (6.1.7) at (37 £ 2) °C which has 25 times the mass of the original material so that the resulting
mixture is homogeneous. Quantitatively transfer the mixture to a container of appropriate size (6.2.6). Add to the
mixture a mass of aqueous solution of ¢(HCI) = 0,14 mol/l (6.1.2) at (37 £ 2) °C which has 25 times the mass of the
original test portion.

Shake for

generally
c(HCl) ap

relation to

If only a g
while sha

and 1,5.

Protect th

for 1 h at

NOTE —

on the mag

Without g

and, if ndcessary, by centrifuging at up to 5000g (6.2.4), Carry out the separation as rapidly as pj
completign of the standing time. If centrifuging is used, -it'shall take no longer than 10 min and shall
under 10 g).

If the resiilting solutions are to be stored for more than one working day prior to elemental analysis, s
by additio
Report sy

9 Detection limits of quantitative elemental analysis

For the g
detection
detection

measured

Laborator

1 min. Check the acidity of the mixture. If the test portion contains large quantities of alkali
in the form of calcium carbonate, adjust the pH to between 1,0 and 1,5 with an agueou
broximately 6 mol/l (6.1.5) in order to avoid overdilution. Report the amount of hydrochloric
the total amount of solution under 10 e).

mall quantity of alkaline material is present and the pH of the mixture is greatepthan 1,5, a

ing the mixture, an aqueous solution of ¢(HCI) approximately 2 mol/l (6.1.4)-until the pH is

e mixture from light. Agitate the mixture continuously at (37 = 2) °C {6.2.5) for 1 h and then a
37 +2)°C.

s of the test portion prior to dewaxing.

n of hydrochloric acid so that the concentration of the stored solution is approximately ¢(H
ch stabilization under 10 e).

|antitative analysisof the extracts of toys for the migrated elements listed in clause 1, meth
limit of a maximum of 1/10 of the values to be determined (see 4.1, table 1) shall be
limit (of the~analytical method) is deemed to be three times the standard deviation of the b
by the laboratory carrying out the analysis of the toy materials.

esAlsihg methods deviating from this requirement shall report the detection limit under 10 c)

The volume of the solution of ¢(HCI) = 0,07 mol/l (see 8.7.3) or c(HCI)*= 0,14 mol/l, as the case may b

elay, efficiently separate the solids from the solutionifirstly by filtration using a membrang

he materials,
5 solution of
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Hd dropwise,
between 1,0

low to stand

, is calculated

filter (6.2.3)
ossible after
be reported
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Cl) = 1 mol/l.

ods having a
applied. The
ank value as

10 Test report

The test report shall contain at least the following information:

a)
b)
c)

type

from

and identification of the product and/or material tested;

a reference to this part of ISO 8124 (ISO 8124-3:1997);
the technique used for determining the guantity of each migrated element, and the detection limit if different

the requirements in clause 9;

11
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d)
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the adjusted results (see 4.2) of the quantitative elemental analysis, expressed as milligrams migrated element
per kilogram toy material, stating that the result is related to the element in solution;

details of the procedure used, in accordance with requirements in clause 8;

any departure, by agreement or otherwise, from the preparation and extraction procedures specified;
date of the test.
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Annex A
(normative)

Determination of acidity of 1,1,1-trichloroethane

A.1 Reagents

A.1.1 Standard sodium hydroxide solution, c(NaOH) = (0,1 + 0,005) mol/l.

A.1.2 Phenolphthalein indicator, 0,5 g in 100 ml of 95 % (/W) (volume fraction 95 %) ethanol, turned faintly

pink by t
hydroxide

A13 W
phenolpht

€ adartion of the minimum quantity Of diiute aqueous nydrochloric acid or dilute ague

ater, neutralized by the addition of dilute agueous sodium hydroxide using ca’ few d
halein indicator.

A.2 Test procedure

Place 100
the flask

ml of neutralized water {A.1.3) in a 250 ml flask, add 100 ml of ¥/1, T=trichloroethane test sani
ind shake vigorously. Allow the layers to separate, add 0,5 ¢m8 of phenolphthalein indicatd

with 0,1 mol/l aqueous sodium hydroxide (A.1.1) using a microburette until the upper layer turns a faint

A.3 Ca

The acidit
is calculat

culation

. A, of 1,1,1-trichloroethane, expressed as.micrograms of hydrochloric acid per gram of tric
bd from the following equation:

e
p

i$ the volume of 0,1 mael/l sodium hydroxide, expressed in millilitres;

i$ the relative density of the test sample of 1,1, 1-trichloroethane.

ous sodium

fops of the

ple, stopper
r and titrate
pink colour.

hloroethane,

13
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Annex B
(normative)

Sieve requirements

Table B.1 — Sieve dimensions and tolerances

Dimensions in millimetres

Tolerances
Nominal hperture I_\Iommal_wnre Ma.xmum dgvuat_lon for | Tolerance for average | Intermediatg deviation
size diameter in test size of an individual aperture (no mare than 6 % of
sieve aperture the apertufes shall
exceed thel nominal
aperture siz¢ plus this
number)
0,500 0,315 + 0,090 +0,018 + 0,054

14
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The diagram in figure C.1 is a guideline for the choice of procedure to be used for the various toy materials.

Figure C.1 — Guidelines for choosing the procedure for preparation and extraction of test portions

Selection of procedure

Annex C
(informative)

ISO 8124-3:1997(E)

Is the foy material paper ﬁ—- Is it plastics-coated? Yes Follow 8.2
or paper board?
NG
No Follow 8.3
8.1
Has the toy material a Yes Follov./ A and TESt. base
bl ting? material, if accessible,
removable coating following 8.2, 8.4, 8.5, 8.6
No
. . Yes
Is the toy material a nontextile polymen? Follow 8.2
a textile? Yes _| Follow 8.4
glass/ceramic/metallic? Yes Follow 8.5
other material? Yes Follow 8.6
3 material intended to Yes Follow 8.7
leave a frace?
E] ptoat?le modelling Yes Follow 8.8
material or gel?
3 paint, varnish, lacquer,
lazing powder or simil

grazing p or SIMRar 1 Yes | kollow 8.9

material in solid or liquid

form?

15
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Annex D
(informative)

Background and rationale

D.1 Introduction

The way bioavailability is defined in the European Council Directive 88/378/EEC of May 1988 concerning the safety
of toys (published in the Official Journal of the EC No. L 187 of 16 July 1988) led to the methods in this part of
ISO 8124 addressing the migration levels of soluble elements from a toy material.

The approach using total migrated element determinations was discarded for the following reasons.

a) The abdve-mentioned Directive indicates bioavailability limits, and there has been no link to-date befween the
availabilfty of an element in a toy material with respect to extraction with simulated gastric solutiorys and the
total coftent of that element in the material;

b) Some compounds, such as barium sulfate, can be included in products at a 2 % level to render them radio-
opaque/| This use of barium would either have to be excluded from toys or a separate requirement made.

c) Cadmium compounds can be used as stabilizers in plastics such as polyvinyichloride (PVC). These cpmpounds
under nprmal conditions are insoluble in simulated gastric solution. Their use therefore, if total elemients were
determihed, would have to be accounted for in the requirements of this\part of ISO 8124. A case cap be made
for selehium, which can be present as a constituent of insoluble pigrnerits, etc. (See also D.4).

D.2 Scope

D.2.1 Subclause 1.3

Subclause 1.3 is intended to indicate an appréach to the decision of what toys, or toy components, ar¢ excluded
from this pqrt of ISO 8124 because of charatteristics that render them unlikely to present a risk of injury from the
ingestion of|materials containing toxic eleéfments.

This was copsidered a logical appreach’for a number of reasons, including:

— as childiren get older, theténdency for them to place toys/toy materials in their mouths is refluced and
therefofe the risk of thé ingestion of toxic elements is reduced;

— the larder the toy orthe less accessible the material, the lower the risk of ingestion of toxic elements.

It was thergfore considered that all toys which might be placed in the mouth, or close to the moutH would be
tested, e.g. [pencils.

Toys intended Tor children over the age of SiX years Were Considersd Not 10 pose a significant 1isk of mjdry through
the ingestion of toxic elements.

D.2.2 Packaging (subclause 1.4)

“Unless part of the toy” in 1.4 is intended to mean, for example, boxes containing jigsaw puzzles or packaging on
which the instructions are included in the case of games, etc., but taking into account the second listed item of 1.3
restricting the requirements to toys intended for children up to six years of age. It is not intended to address, for
example, blister packs containing simple instructions.

16
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D.3 Specific requirements (see 4.1)

The maximum acceptable ievel of soluble barium has been raised from 500 mg/kg to 1 000 mg/kg for the following

reasons:

— the use of barium sulfate in toys has led to levels of soluble barium in the acidic extraction solution
[c(HCI) = (0,07 + 0,005) mol/l at 37 °C] of between 400 mg/kg and 600 mg/kg as expressed on the mass of toy
material taken. This level is such that, due to the statistical uncertainty of the determination, a PASS or FAIL

could

not be indicated;

soluble barium which exceeded 500 mg/kg because of problems with filtration;

D.4 St

Most cher

easier to

the formation of non-bioavailable colloidal barium sulfate crystals in the filtrate resulted in levels of apparently

in adg
consig
migra
"theo
advisq
for to
avoida

e l . . ! i £ H 4 £ o £ _COn /] £ + +
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etical” 3,125 mg/kg value. The effect of the 500 mg/kg limit was to reduce the biocavailabi
d 25 ug to 4 ug. It should be noted that the 25,0 ug value has been reduced from,an initial

ble input on body burden”.

tistical uncertainty of the test procedure and interpretation of results (s

bbtain an accurate result with close statistical agreement between laboratories because

tent with 25,0 pg/d bioavailability and the 8 mg/d of toy material intake; 25,0 ug cofreg
ion limit of 3,125 mg/kg. It is understood that the 500 mg/kg limit was consciously selected

kicological reasons, but according to the Commission of the European Communities, “to

nical test methods are designed to measure the total amouft of a substance in a material. T]

#als was not
ponds to a
despite the
ity from the
50,0 ug, not
reduce the

q

be 4.2)

his makes it
there is an

absolute dr true value.
Because @
of ISO 81}
analytical
Conseque
migration

f the way bioavailability is defined in the European Council Directive 88/378/EEC, the method
4 lead to measurement of the migration of so/uble element from a toy material. With this a
result is dependent upon the specified conditions of test and there is no absolute or
htly, it is more difficult to obtain close statiStical agreement between laboratories when perf
fests.

5 in this part
bproach, the
true value.
brming such

This is illy
involving
laboratorig
filtrate. M

strated by the statistical informatioh in EN 71-3:1988 taken from a 1987 European interla
17 laboratories. Results on an_identical material varied by at least 30 % and up to 50
s, depending on the instrumental technique used to measure the soluble element concent
breover, these figures wault-be approximately three times higher if adjusted to a 95 % config

boratory trial
% between
ration of the
ence level.

This degre
are near t
and leads

f test results
5 or fail a toy

e of statistical uncertainty creates problems for manufacturers and enforcement authorities i
e maximum limits-allowed in this part of ISO 8124. Then it is not statistically possible to pas
to inconsistency inthe interpretation of results.

There is n|
of that ele
result to d
possibility

b direct relationship between the actual total element content of a toy material and the solu
ment under standard test conditions. Therefore, measuring the total element content and c(
ive.a'soluble element value is not an answer to this problem. Setting maximum total elems
but requires an amendment to the European Council Directive 88/378/EEC (see also D.1).

ble migration
nverting the
nt limits is a

Since 1988, the procedure for extraction from paint coatings on toys has been thoroughly investigated to determine
which parameters significantly effect the results. The most critical parameters are the shape, size and mass of the
paint particles produced by removal of the paint and its subsequent comminution. Other less critical parameters
include the method of shaking, the temperature, and the type and porosity of filter paper.

As a result, a procedure for scraping and comminution to collect a paint test portion of particle size 300 um to
500 pm was specified as a proposed revision to the procedure. A European interlaboratory trial was conducted in
1993 with 29 participating laboratories to compare the amended procedure with that in EN 71-3:1988.

The trial showed that results on an identical material can vary by at least 25 % and up to 80 % depending on the

method of preparation of the test portions and the instrumental technique used to measure the soluble-element
concentration of the filtrate.
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Statistical agreement between laboratories showed improvement using a specified scraping procedure, but not
when collecting a test portion of particle size 300 pm to 500 um. However, any improvement was not significant
enough to justify the proposed changes.

The trial confirmed that the use of different instrumental techniques contribute to the statistical uncertainty of the
test procedure. It was also noted that laboratories need to check and calibrate their instruments on a regular basis
to ensure accurate readings. Inductively Coupled Plasma (ICP) was more widely used by laboratories this time, and
tended to show better agreement for most of the elements, particularly arsenic, antimony and selenium. However,
it is not as sensitive as hydride-generation methods for low levels of the same elements.

A test procedure that produces results varying, at best, by 25 % between laboratories would normally be
considered as technically unsuitable as a reference method. However, in reality, toys will either easily pass or fail
this test, an j i j ithi i is accurs, it is
important thpt laboratories interpret the results in the same way.

It has been @ccepted that the test procedure cannot be improved without imposing time-consuming; cogtly, and in
some cases| impractical burdens on laboratories with little benefit in terms of statistical agreement apd safety.
Therefore, the procedure allows laboratories to use their preferred techniques for scraping the paint off toys,
collecting the portion that passes through a 500 um sieve and determining the soluble-element conceptration of
the filtrate.

To achieve [consistent interpretation of results, a correction factor for each\element and applicdble to all
instrumental techniques has been introduced into this part of ISO 8124. These afe taken from the precis|on data in
EN 71-3:198B and are used when an analytical result equals or exceeds thenaximum limit. The analyticpl result is
adjusted as [described in 4.2, using the relevant correction factor. This way)of interpreting the results i$ perfectly
adequate ag a screening test to differentiate between safe and unsafe{toys as well as to ensure the| safety of
children.

In future, it is recommended that laboratories check and comparé-their performance of the test procedurg by using
reference materials and participating in a proficiency scheme.

D.5 Reagents (see 6.1)

D.5.1 1,1 1-trichloroethane (see 6.1.6)

This subclayse limits the maximum {leyvel of acidity that 1,1,1-trichloroethane is permitted to contain. As is well
known, this solvent breaks down ifi sunlight to form hydrochloric acid.

Under the IMontreal ProtocokT,1,1-trichloroethane will be phased out for general use. This part of|ISO 8124
indicates thgt other suitable\solvents may be used, but these will need to be evaluated to ensure that they are as
efficient at Wax/grease extraction as is 1,1, 1-trichloroethane.

D.6 Apparatus{see6-2}

D.6.1 Plain-weave wire cloth stainless steel sieve (see 6.2.1)

See D.4.

D.6.2 Means of measuring pH (see 6.2.2)

The measurement of pH is not restricted to the use of a pH-meter.
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