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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
patent righ
any patent
on the ISO

Any trade
constitute

For an ex]
expression
World Trac
iso/forewo

5 drawn to the possibility that some of the elements of this document may ‘be the subjec
ts. ISO shall not be held responsible for identifying any or all such patént rights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

planation of the voluntary nature of standards, the.meaning of ISO specific terms
s related to conformity assessment, as well as information about ISO's adherence to
e Organization (WTQ) principles in the Technical Barriers to Trade (TBT) see www.iso.d
rd.html.

This document was prepared by Technical Committee’ISO/TC 173, Assistive products, Subcommi

SC 3, Aids f

This secon
revised. TH

full tes

— samplg
— reques
Alist of all

Any feedba
complete li

br ostomy and incontinence.

| edition cancels and replaces the firstedition (ISO 17190-6:2001), which has been technid
e main changes compared to theprevious edition are as follows:

treview and new laboratory.analysis with statistical evaluation;
weighing simplified;

t for duplication remloved.

parts in the ISO.17190 series can be found on the ISO website.

ck or questions on this document should be directed to the user’s national standards bod
sting of these bodies can be found at www.iso.org/members.html.

are
the
the

t of
s of
| /or

not

And
the

rg/

[tee

ally

y. A

© IS0 2020 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=41cc5e3395b92e40d5175cf1c547c0c9

INTERNATIONAL STANDARD ISO 17190-6:2020(E)

Urine-absorbing aids for incontinence — Polyacrylate
superabsorbent powders —

Part 6:
Test method for determination of the fluid retention

ent
following centrifugation

WARNING — - This document does not claim to address all of the safety concerus, if any, associated
with its use. It is the responsibility of the user of this document to establish approprjate safety
and health practices and determine the applicability of regulatory limitations prior to use. It
is gxpected that the person performing this test has been fully trained in all aspefts of this

pr
1 [Scope

Thip document provides a test method for the determirfation of the fluid retention ¢apacity of
polyacrylate superabsorbent powders in saline solution; following centrifugation.

2 |Normative references

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

[SO|187, Paper, board and pulps — Standard atmosphere for conditioning and testing and prpcedure for
monitoring the atmosphere and conditioning of samples

[SO[3696, Water for analyticallaboratory use — Specification and test methods

3 |Terms and definitions
For|the purposes/efthis document, the following terms and definitions apply.
[SOJand IEGmaintain terminological databases for use in standardization at the following addresses:

— |IS@.Online browsing platform: available at https://www.iso.org/obp

— 1EG Electropedila: avallable at ttp://WWww.electropedid.org/

31

sample

product or portion of a product taken from a production lot for testing purposes and identifiable and
traceable back to its origin

3.2
specimen
specific portion of the identified sample (3.1) upon which a test is performed

© IS0 2020 - All rights reserved 1
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4 Princ

iple

The sample is weighed and placed in a bag. The bag is submerged in the fluid to be absorbed and
afterwards centrifuged for a specified time, at a specified centrifugal force, to determine the amount of
fluid retained.

5 Reagents and materials

5.1 Water.

Grade 1 wa
30 uS/cm.

5.2 Sodi

5.2.1 09
into a 11 Dbg

5.2.2 Th
measuring
25 °C. Each

It is also 1
duration o
the solutio

ter in accordance with ISO 3696, with the exception that the conductivity can be as Hig

nm chloride solution.

% mass fraction of sodium chloride solution in water. Weigh (9,00 + 0,01)’g.of sodium chlo
baker and add (991,0 + 0,1) g of deionized water (grade 3). Stir until dissolved.

b conductivity of the solution should be checked prior to each use ‘using properly calibr:
ecommended that the temperature of the solution be maintained at (23 * 2) °C for

[ the test. As this matches the required laboratory témperature it is not necessary to red
n temperature.

5.3 Non
NOTE

The bag he
heat-sealal

Mass 1
Therm

Web te

Air pel

Normally t
storing in
characteris

L

oven bag.
gs described in this document are often referred to as “teabags”.

s the external dimensions of (60~%:40) mm? to (60 x 85) mm? and made of non-aperty
le nonwoven. One example of a suitable specification for the nonwoven is the following:

er unit area: (16,5 * 1,5) g/m?;
oplastic fibre content:.(4;0 + 0,8) g/m?;
nsile strength in-¢ress direction: (70 £ 12) N/m;

meability (4plies) - 2,30 + 0,50 L.Lmin"l.cm at a pressure drop of 124 Pa.

hin upright position (as a wheel) will compress the paper at bottom of the roll and affec
tics.

1 ds

Fide

ited

equipment. The expected conductivity of a 0,9 % saline solution'is of the order of 1600 S/m at
testing lab shall determine the correct conductivity for the conditions obtaining in the lal.

the
ord

red

he teabag paper is supplied as a roll, for example 120 mm wide. This shall be stored flqt as

[ its

The teaba

IS Tade by CUtting Sections, for exampie 60 mm wide, whichh witt provide teat

O

ags

60 x 60 mm? when folded and sealed. In this example, the paper may be folded in half and sealed along
two sides ready for the addition of superabsorbent powder and the sealing of the final side prior to

running th

e test.

It is recommended to have teabags made in bulk and delivered ready-made for use in the lab.

In any case, teabags should be stored in cool, dry conditions. For best practice storing teabags in a

desiccator

prior to use is also recommended.

© IS0 2020 - All rights reserved
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6 Apparatus

6.1 Bag, having dimensions of (60 x 40) mm? to (60 x 85) mm?2 and made of non-apertured heat-
sealable nonwoven. Fold the nonwoven and heat-seal two of three open sides about 3 mm to 5 mm from
the open edges to obtain the bag.

6.2 Heat sealer, capable of bonding nonwoven.

6.3 Large pan with cover, >5 cm internal depth and large enough to hold several bags. A

CcoI nartaantalizgnd +royy 1o oo dad 0 Lans oo tnohag canmaratn oo o n{-hn-s but the
pPafrtmehtanZzea—tt ay—IS—TFecotnenaea—to—%E ep—eatrt—Cava 5 otpafate—Tott—tre—o+riey S,

conppartments shall be large enough to allow the teabag to be properly submerged and whérg swelling is
not|restricted by the volume of the compartment.

6.4 Analytical balance, capable of weighing a mass of between (0,180 * 0,001) gand (0,220 + 0,001) g
of golymer powder in combination with the mass of the teabag (if weighed directly) or weighing vessel
or laboratory paper employed.

6.5| Analytical balance, capable of weighing a mass of (9,00 + 0,01) g 6fsodium chloride in combination
with the mass of the weighing vessel or laboratory paper employed.

6.6| Analytical balance, capable of weighing a mass of (1 000,00 * 1,00) g of sodium chloride solution
in combination with the mass of the vessel employed.

6.7| Weighing vessel or laboratory paper.

6.8| Metal spatula, to accommodate 0,2 g of superabsorbent powder.
6.9 Timer, accurate to 1 second in 30 minhutes.

6.10 Volumetric flask, of 11 capacity and Grade “A” quality.

6.11 Centrifuge equipped(with basket or rotor system, capable of delivering a [centrifugal
acc¢leration of 2 452 m.s2((250 g) applied to a mass placed on the internal wall of the baslet or rotor
megh (e.g. 1 400 rmin-1 fona centrifuge with an internal diameter of 225 mm).

7 |[Conditioning

Samiples shall'be delivered in a closed container, to prevent absorption of atmospheric moisfure. Allow
the|closedscontainer to equilibrate to the laboratory conditions. The preferred test conflitions are
(23[* 2) ¢C and (45 £ 15) % relative humidity. If these conditions are not available, test at ambient
conflitions and report the temperature and relative humidity. Measure these laboratory conditions in
accordance with 150 137.

8 Sampling

WARNING — Powder Handling - The German Commission for the Investigation of Health
Hazards of Chemical Compounds in the Work Area (MAK Commission) has provided a guideline
value for long-term exposure to the respirable portion of superabsorbent polyacrylate dust
of 0,05 mg.m3. The respirable portion is defined as those particles of less than 10 pm diameter.
Commercial superabsorbent polymers typically contain less than 0,1 % of such particles.
Precautions should be taken to avoid routine exposure to atmospheric respirable particles
above this guideline MAK value.

© IS0 2020 - All rights reserved 3
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8.1 Before taking a test portion out of the container to run the test, rotate the container five to ten
times in a three-dimensional figure of eight motion (see Figure 1), to obtain a homogeneous product. For
that matter, sample bottles should not be filled more than 80 % of their nominal capacity.

oY
N

8.2 Makg
before pro

9 Proce

9.1 If ne
(60 x 85)
heat-seal t
experimen

9.2 Placq

9.3 Add

Transfer th
spatula po
the sample
9.4 Reco

9.5 Seal

9.6 Use the same procédure to prepare a second test portion and record the mass as m;.

9.7 Ifity
in a desiccg

fd the weight of the dry pélymer as m;.

Figure 1 — Sense of motion of the container

sure the test portion is substantially free of lumps of size greater than 14nm in diam
eeding with testing. Lumps can pierce the screen and disqualify the equipment and the te¢

dure

mm?2 and be made from non-apertured heat-sealable ngnwoven. Fold the nonwoven
o of three open sides about 3 mm to 5 mm from the 6pen edges to obtain the bag. H
fal set comprises two bags per test sample.

a teabag onto the balance pan and tare the balance.

between 0,180 g and 0,220 g of superabsorhent test sample into the teabag.

e sample portion from the sample bottle to the weighing vessel or laboratory paper in
tion. Discard any excess materiakew'the spatula. Do not return it to the sample bottle. K
container closed as much as possible during this process.

he teabag (the seam 'should be about 5 mm from open side of the teabag).

hkes longer than 5 minutes to weigh and seal the bags before starting the test, place the |
tor.

cessary, prepare the teabags. Each bag shall have the dimensions of (60 x 40) mmf

pter

to
and
ach

one
eep

ags

9.8 Prepk

2l bhaoge andinct Slongoida abagc contalning ol ag
r=am

ra
TC TS DT 55 ot cC ST arotrg stoc LAA\, OS> COTTCaTTIT S POTy TIICTs

As long as bag materials and sealing conditions are unchanged, the use of historical data on the blanks
may be used. In this case, the tests on the two blanks need not be carried out. However, regular checking
of the blank teabags is advised for quality control checking.

9.9 Fill the pan with 0,9 % saline solution, using at least 1 litre of saline per 10 teabags.

Use fresh saline for each batch of teabags tested as the saline may become more concentrated owing to
water evaporation during the test and contaminated by water soluble extractables from the polymer

samples.

© IS0 2020 - All rights reserved
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9.10 Hold each bag containing the test portion by its opposite edges and carefully distribute the test
portion horizontally throughout the bag.

9.11 Lay each bag on the surface of the saline solution.

9.12 After each tea bag has become fully wet for (typically about one minute), gently push it under the
liquid surface.

9.13 Carefully eliminate any entrapped air bubbles by manipulating the bag.

9.1

9.1

9.1
are

9.1

9.1

Annex A).

9.1

9.2

9.2

9.2

another during this operation.

9.2
of t

10
Cal

i Allow the test portion to absorb the saline solution for a period of 30 minutes.
b After the immersion period, remove each bag from the tray of saline solution.

-

b Position the bags such that the blanks are opposite each other, and the bagscontaining t
opposite each other for proper balancing.

/' Discard the saline solution.

B Set the centrifuge controls to obtain a centrifugal acceletation of 2 452 + 50 m.s*2 (2

D Switch off the centrifuge after centrifuging for 3 minutes.
) For scientific centrifuges, the brake should be applied to bring the centrifuge to a halt.
I Wait for the centrifuge basket to cometo a complete stop before opening the lid.

P Remove the teabags and place-them individually onto a tray. Do not allow the bags td

B8 Immediately, weigh each.bag and record the mass of the two blank bags my,;, and m,,, ar
ne bags containing polyaerylate superabsorbent gel m,,; and m,,,.
Calculation

ulate the average of the two blank values:

_(mbl +my, )
A 2

he samples

50 g) (see

touch one

d the mass

For each sample, (i = 1 or 2), calculate the centrifuge retention capacity, w; expressed as a mass
fraction (g/g):

(mwi —my, )_msi

Wi =
Mg
where
© IS0 2020 - All rights reserved
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Mg

is the mass, expressed in grams, of dry test portion

my,  is the average mass, expressed in grams, of the 2 wet blank bags

M,y

Take the average of the 2 calculated values and round it to the nearest 0,1 unit.

11 Report

is the mass, expressed in grams, of the wet bag containing polyacrylate superabsorbent powder

In addition|

a) Refere
b) Compl
c) Name
d) The tj
inform

e) There

to the precise test results, the report shall include the following information:
hce to this document, i.e. ISO 17190-6:2020;
bte identification of all materials tested and method of sampling;

hnd address of testing institution;

ation required for complete identification of the sample;

sults of the centrifuge retention capacity for each test portion,@xpressed as a mass frac

in grams per gram (g/g) and the average for duplicate determinatiohs;

f) Makez
g) Labors:
h) Numbé
i) For col
j) Deviat
k) When

nd model of testing equipment;

tory testing conditions;

br of specimens tested;

mputer processed data, identify the software used and the version;
jion from the standard test procedure, if-any;

ralculated, the standard deviation,er the coefficient of variation;

1) WhetHer or not samples were conditioned prior to testing and, if so, for how long;

m) Any uf
criteri

usual features noted during the determination or if the reproducibility and/or repeatab
h were not met.

SI values a

If other sygtems of meastirement are used in place of SI units (including inch-pound) their values s

be report

independently. Systems of measurement shall not be combined in any way, but shal

regarded and reported separately.

pe of polymer-based absorbent materials, including all technieal details and soyrce

fion

lity

e regarded as the'official standard system of measurement for this standard test method.

hall
| be

12 Precikion

Laboratory data was returned to EDANA and compiled and anonymized before analysis. A statistical
summary was prepared and presented to the (former) SPACE Analytical & Industrial Hygiene
Committee. The general form of the data was checked by the members and its validity confirmed. At the

same time,

it was agreed that only one round of outliers would be removed from the analyses.

Data distributions were evaluated and extreme outliers were removed before analysis of variance
was performed. The data from the analysis of variance was used to calculate repeatability and
reproducibility statistics for each test and for each of the samples tested. Table 1 provides the results of
that evaluation.

The metho

d has been validated over the range from 27,19 to 35,89 g/g.

© IS0 2020 - All rights reserved
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In the opinion of EDANA, the method can be used for values beyond this range, but such values should
be validated by the interested parties.

© IS0 2020 - All rights reserved 7
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Table 1 — Repeatability (r) and reproducibility (R) of the method

Test Sample N Min Max Mean r R

CRC AJ224 176 30,90 35,47 32,97 2,57 2,67
WR384 174 30,80 35,89 32,77 2,37 2,56
XZ329 157 27,19 32,22 29,56 3,08 3,14

© IS0 2020 - All rights reserved
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