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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison with
Commissio

Internationg

The main ta

[SO, also take part in the work. ISO collaborates closely with the International Elecirg
n (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’3.

sk of technical committees is to prepare International Standards. Draft International’ Standards

by the technical committees are circulated to the member bodies for voting. Publication as an Intg

Standard rg

Attention is
patent right

Internationg

quires approval by at least 75 % of the member bodies casting a vote.

drawn to the possibility that some of the elements of this part of IS©'17190 may be the S
5. ISO shall not be held responsible for identifying any or all such patent rights.

| Standard ISO 17190-2 was prepared by Technical Committee ISO/TC 173, Technical sys

aids for disabled or handicapped persons, Subcommittee SC 3, Aids for'éstomy and incontinence.

ISO 17190
methods fo

— Part 1:

— Part 2:

— Part 3:

— Part4:

— Part 5:

— Part 6:

— Part7:

— Part 8:

— Part 9:

consists of the following parts, under the general title Urine-absorbing aids for incontinenc
[ characterizing polymer-based absorbent materials:

Determination of pH

Determination of amount of residual monoimers

Determination of particle size distribution by sieve fractionation

Determination of moisture content by mass loss upon heating

Gravimetric determination-of free swell capacity in saline solution

Gravimetric determination of fluid retention capacity in saline solution after centrifugation
Gravimetric determination of absorption under pressure

Gravimeltic determination of flowrate

Gravimetric determination of density

technical

adopted

rnational

ubject of

ems and

p — Test

— Part 10: Determination of extractable polymer content by potentiometric titration

— Part 11: Determination of content of respirable particles

ISO 17190 is intended to be used in conjunction with ISO 17191, Urine-absorbing aids for incontinence — Airborne
polyacrylate superabsorbent material in the workplace — Determination of the content in respirable dust by sodium
atomic absorption spectrometry.

Annexes A

and B of this part of ISO 17190 are given for information only.
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Introduction

ISO 17190 consists of a series of test methods originally developed by European Disposables and Nonwovens
Association (EDANA). These test methods have been incorporated without technical changes into one International
Standard consisting of eleven parts.

These telst methods have been in practical use Tor several years, and have proven to be reliable with respect to
common| criteria of quality of test methods (validity, repeatability, etc.). They are applicable (to “polyacrylate
superabdorbent materials, which occur in hygiene products, including urine-absorbing aids for incantingnt persons.
The test| methods are addressed to the material exclusively. They are not intended to be‘used, and are not
applicable for use with finished manufactured urine-absorbing aids.
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Urine-absorbing aids for incontinence — Test methods for
characterizing polymer-based absorbent materials —

Part 2:

Detern

1 Sca

This part
acrylic aq

’ ¢ t of-residal

pe

of ISO 17190 specifies a method for determining the sum of residual(monomeric sodium 3
id present in polyacrylate (PA) superabsorbent powders as acrylic acid-

2 Nommative references

The follo
this part
do not a
possibilit
referencs
registers

ISO 187,
monitorir

ISO 3694

ISO 5725
the deten

3 Ter
For the p

31

ving normative documents contain provisions which, through reference in this text, constitute g
pf ISO 17190. For dated references, subsequent amendments to, or revisions of, any of these
pply. However, parties to agreements based on this(part of ISO 17190 are encouraged to inv

of applying the most recent editions of the\normative documents indicated below. H
s, the latest edition of the normative document referred to applies. Members of ISO and IE
of currently valid International Standards.

Paper, board and pulps — Standard- atmosphere for conditioning and testing and pr
g the atmosphere and conditioning-of\samples

, Water for analytical laboratory.use — Specification and test methods

-2, Accuracy (trueness and precision) of measurement methods and results — Part 2: Basic|
mination of repeatability and reproducibility of a standard measurement method

m and definition

urposes of.this part of ISO 17190, the following term and definition applies.

amount

crylate and

rovisions of
publications
ostigate the
or undated
FC maintain

bcedure for

method for

pf residual monomers

sum of residual monomeric sodium acrylate and acrylic acid

4 Principle

Residual acrylic acid is extracted from the PA superabsorbent powders and amount of residual acrylic acid is
determined by HPLC.

© ISO 2001 — All rights reserved
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5 Reagents

5.1

General

Use only reagents of recognized analytical grade, unless otherwise specified.

5.1.1

5.1.2

Wat

er, complying with ISO 3696.

Sodium chloride solution, ¢(NaCl) = 0,9 % by mass.

Weigh, to t
deionized W

5.1.3

5.1.4 Phesphoric acid solution, ¢(H3PO4) = 0,1 % by mass (1 g/l or 0,008 7 mol/l). Diluteyconcentrate

(5.1.3) to vq

5.1.5 Acetonitrile, of HPLC grade or better.

5.1.6 Aci

It is well kn
used to cali

5.2 Stan
5.21

Weigh, to t
Make up to

5.2.2

Pipette 10 ml from S1 into the 100 ml velumetric flask (6.5) labelled S2 and make up to the mark with

water (5.1.1
5.2.3

Pipette 1 m
(5.1.1)

52.4 Solution S4.Jp5(S4) = 2 mg/l].

Pipette 2 m

Phosphoric acid, concentrated ¢(H3PO4) = 85 % by mass, of HPLC grade or better.

Solution S1 [p5(S1) = 1000mg/I].

Solution S2 [p;(S2) = 100 mg/l].

Solution S3 [p(S3) =4 'my/l].

e Tearest 0,1 g, 9 g of sodiun chiorideimtoa 1 votumetric frask (65 amdmake up to the T
ater (grade 3, see 5.1.1). Stir until dissolved.

lume with deionized water (grade 3, see 5.1.1). Stir until mixed.

ylic acid, of > 99,5 % purity.

pwn that acrylic acid degrades over time. It is therefore important to measure the purity of ag
brate the HPLC.

dard solutions for calibration

he nearest 0,000 5 g, 0,100 0 g acrylic acid (5.1.6) into the 100 ml volumetric flask (6.5) lab
the mark with ultrapure water (5.1.1). Using this solution, prepare the dilutions given in 5.2.2 to

)

from S1 into the+00 ml volumetric flask (6.5) labelled S3 and make up to the mark with ultrap

from S1 into the 100 ml volumetric flask (6.5) labelled S4 and make up to the mark with ultrap

(5.1.1).

5.2.5 Sol

\ark with

d H3PO,

rylic acid

elled S1.

5.2.6.

ultrapure

Lire water

Lre water

ution S5 [p.5(S5) = 3 mg/l].

Pipette 3 ml from S1 into the 100 ml volumetric flask (6.5) labelled S5 and make up to the mark with ultrapure water

(5.1.1).

5.2.6 Sol

ution S6 [p.5(S6) = 4 mg/l].

Pipette 4 ml from S1 into the 100 ml volumetric flask (6.5) labelled S6 and make up to the mark with ultrapure water

(5.1.1).

© ISO 2001 - All rights reserved
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6 Apparatus

6.1 Analytical balance, capable of weighing, to the nearest 0,000 1 g, masses up to 0,1 g.

6.2 Analytical balance, capable of weighing, to the nearest 0,001 g, masses up to 1,0 g.

6.3 Glass beaker or conical flasks, of 250 ml capacity.

6.4 Graduated cylinder, of 200 ml capacity and accurate to + 0,5 %.
6.5 V]lmgu'u;_ﬂasks, Grade A _of 100 ml and 1 | capacities
6.6 Vdlumetric pipettes, Grade A, of 1 ml, 2 ml, 3 ml, 4 ml and 10 ml capacities.

6.7 M1gnetic stirrer, capable of stirring at a rate of (500 + 50) r/min, with stirring bars.
[

6.8 Filgers, 0,45 um.

6.9 HHALC injection system, for injection volumes ranging from 20 ul to 100 ul{of analyte solution a
to within f£ 1 %.

6.10 HRLC pump, capable of delivering flows with a the theoretical back-pressure to within + 10 %.
6.11 C18 column, with 5-um particle-size packing material, 250 mmdength x 4,6 mm internal diamete
with a gulard column (6.12).

6.12 Gy
(D).

6.13 UV

7 San

CAUTIO

ard column, C18, with 5-uym particle-size packing~material, 50 mm length x 4,6 mm intern

detector for HPLC, capable of making measurements at a wavelength of 210 nm.

npling

7.1 Test sample

In order
truck, re
containe

Keep thdg
before reg

0 guarantee that arepresentative sample is taken from the bulk material contained in a large &
move the top/ayer (approximately 20 cm). Take the test sample with a scoop. Place it in
of adequate’size within 3 min after sampling.

moyving a test portion to run the test. The preferred test conditions are (23 £ 2) °C and (50 £ 1(

nd accurate

r (ID), fitted

al diameter

N — Use respiratory protection, dust mask or fume hood, when handling sample amouhpts greater
than 10 ¢.

ag or a silo
an airtight

test Ssamples in a closed container and allow them to equilibrate to the ambient laboratory {emperature

) % relative

humidity

lf-these conditions are not Q\IQ“QI’HQ, test at ambient conditions and rnpnrf the fnmpnrnhlrn

nd relative

humidity.

Measure these laboratory conditions in accordance with ISO 187.

Before taking a test portion out of the container to run the test, rotate the container three to five times so as to
obtain a homogeneous product. Allow the container to sit 5 min before opening the lid and removing the test

portion.

Make sure the test portion is substantially free of lumps of size greater than 1 mm in diameter before proceeding
with testing.

© ISO 2001 — All rights reserved
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7.2 Sample preparation

7.21

weighing boat and record the mass (msgm) as the test portion.

Weigh, to the nearest 0,005 g, a 1,000 g test portion of PA superabsorbent powder test sample into a clean

7.2.2 Add the test portion to a clean beaker (6.3) or conical flask (6.3) and make sure that all of the sample has
been transferred.

7.2.3
flask.

7.24 Add

7.2.5 Stin
7.2.6
7.2.7 Alld

7.2.8 Filt

8 Proce

8.1 HPL

Use the foll
Injection:

Mobile phas
Flow rate:

Analytical ¢

Guard colufnn:

Detection:

The peak g
usually elut

Alternative

Aftg¢r 60 min, stop the stirring.

a magnetic stirrer bar then seal the beaker with paraffin film or stopper the flask.

the solution at (500 + 50) r/min for 60 min.

w the polymer to settle for 5 min.

br the supernatant through a 0,45 um filter and keep this for HPLC analysis.

dure

C chromatographic conditions

bwing HPLC chromatographic conditions:
20 pl to 100 pl

5e (by volume): [10 % acetonitrile (5.1.5)1:[90 % phosphoric acid solution (5.1.4)]
1 ml/min

blumn: C18 column (6.11)

C1846:12)

UV-at 210 nm (6.13)

reas areobtained using an integrator, data station, or computer. Under these conditions, ag
bs within=-5"min to 6 min.

methods and chromatographic conditions are listed in annex A.

8.2 Calibration

Measure 200 ml of 0,9 % saline solution (5.1.2) using the measuring cylinder and add it to the beaker or

rylic acid

Analyse the standard solutions S3 (5.2.3) to S6 (5.2.6) in duplicate. Average the peak area obtained for each level

(4;)-

If the difference between the duplicate peak areas of duplicate analyses exceeds 5 % of the average, repeat the
determination in duplicate. If this difference is less than 5 %, use the average value of the duplicate determinations
for the calibration curve.

© ISO 2001 - All rights reserved
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8.3 Determination

Analyse the test portion obtained in 7.2.8 in duplicate. Average the peak area obtained.

9 Calculation

9.1 Calibration curve

Plot the acrylic acid mass concentration, pcq ;, against the average peak area A4, to obtain the calibration curve.
Assuming this relafionship is Tinear, determine the equation of the Tine of regression of mass concentrafjon p on the
average peak area A4 as follows:

Pcal Fad+b (1)
where

Peal| is the mass concentration, expressed in milligrams per litre, of analyte;

A is the peak area of analyte;
a is the slope of the line;
b is the intercept on the y-axis (po.5)-

Determine the correlation coefficient for the line of regressiom~obtained for equation (1). This correlation coefficient
should b¢ greater than 0,99.

9.2 Amount of residual monomers

Calculatg the mass concentration of the extraction solution psam taken from the test portion (8.3) using ¢quation (1)
obtained|for the calibration curve in 9.1, where 44, is the peak area obtained for the sample.

The amgunt of residual monomers in.PA superabsorbent powders is the mass fraction of residual [acrylic acid
determingd (waer), €xpressed in milligrams per kilogram, and is calculated as follows:

200
Wacy = Psam e (2)
sam

where
Psar] IS the-miass concentration, expressed in milligrams per litre, of the extraction solution;

msary Cis the mass, expressed in grams, of polymer taken for the test portion;

200 is the volume, expressed in millilitres, of extraction solution.

Report the results to the nearest 1 mg/kg.

10 Precision

The data for the repeatability and reproducibility limit of this method are the result of interlaboratory tests carried
out in 1997 by the EDANA, and are given in annex B.

© ISO 2001 — All rights reserved 5
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The absolute difference between two single test results obtained under repeatability test conditions in accordance
with ISO 5725-2 shall not exceed the repeatability limit » in more than 5 % of cases:

r =55 mg/kg

The absolute difference between two single test results obtained under reproducibility test conditions in accordance
with ISO 5725-2 shall not exceed the reproducibility limit R in more than 5 % of cases:

R =416 mg/kg

The high reproducibility limit stems probably from calibration problems due to ageing of acrylic acid (see 5.1.6).

If the repeJtabiIity and reproducibility test criteria are not met, the test shall be repeated twice, each in Jiuplicate,
after ensuripng that the original sample is thoroughly mixed. If it fails to satisfy this criterion, report as-unugual, then
diagnose thie source of error for example by verifying correct operation of the instruments, and testing a pqgrtion of a
material with a known value.
Deviations from the given chromatographic procedure are acceptable if the level of precision and accuragy in both

peak separation and quantitation are equal to, or better than those listed above. Some examples of deviatjons from
the chromajographic procedure are listed in annex A.

11 Test feport
The test regort shall include the following information:
a) the narme and address of the testing institution;

b) the type of polymer-based absorbent materials, including all technical details and source information| required
for the complete identification of the sample;

c) arefergnce to this part of ISO 17190, i.e. ISO17190-2;

d) the redqults of the amount of residual ménomers for each test (9.2), expressed as mass fraction of residual
acrylate monomer in PA (mg/kg), andthe average for duplicate determinations;

e) any unusual features noted during-the determination or if the reproducibility and/or repeatability criteria were
not me} (see clause 10);

f) any deyiations from the procedure or any operations regarded as optional.

6 © ISO 2001 - All rights reserved
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Annex A
(informative)

Alternative methods and chromatographic conditions

A.1 Neyer chromatographic method

The prociedure specified in this part of ISO 17190 is a modified version of that published by J.M, Neyg

referenc

The linegr range of the Neyer method is 0,01 mg/l to 10 mg/l acrylic acid, equivalent to 2 mg/kg to 2 0

-2:2001(E)

[1] in the Bibliography).

r et al (see

DO mg/kg of

residual monomers in PA superabsorbent powders. The limit of detection of this method is-0,01 mg/I of acrylic acid.

A.2 Alternative chromatographic conditions

A.2.1 Acceptable deviations from the chromatographic method

Deviations from the given chromatographic procedure are acceptahledf the level of precision and accu
peak separation and quantitation are equal to, or better than those ‘given in clause 10. For example:

— Any

— The
See

Note tha
phase. T

— lon gxclusion chromatography columns may be used in place of reversed-phase chromatography ¢

0,00

— Chrgmatography columns ‘of different dimensions may be used as long as analyte separation is ac

Figu

— Filtrgtion aids may be’added at the end of the 1 h stirring time, for example 1 ml of H3POy4.

A.2.2 Ajternative’HPLC system

The follo

equivalent reversed-phase chromatography column:may be used.

mobile phase organic modifier can be omitted f>high purity, pH-stable reversed-phase columr
for example, Figure A.1 where separation was obtained without an organic modifier.

I C18 phases are subject to “hydrophilic collapse” in the absence of an organic modifier in
his can result in shifts in retention time. Column performance should be verified under such cird

b mol/l sulfuric acid recommended as the mobile phase.

re A.1 where the chrtomatographic column is specified in A.2.2.

ving 'system is an alternative HPLC system which gives the separation shown in Figure A.1.

racy in both

s are used.
the mobile
umstances.

blumns with

hieved. See

Mobile phase (by volume): [10 % acetonitrile (5.1.5)]:[90 % phosphoric acid solution (5.1.4)]

Flow rate: 1 ml/min

Analytical column: C18, 5-uym particle-size packing material, 100 mm length x 4,6 mm ID
Guard column: C18 (6.12)

Detection: UV at 210 nm (6.13)
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Figure A.1 — Chromatogram of residual acrylate using an alternative HPLC system

8 © ISO 2001 - All rights reserved


https://standardsiso.com/api/?name=a092b525682b465dd602e181ab6291f8

