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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.
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Cosmetics — Sun protection test methods — Water
immersion procedure for determining water resistance

1

Scope

This document specifies a procedure of water immersion for the in vivo determination of the water

resistance of SUMSCIeer products:

This|document is applicable to products intended to be placed in contact with human'ski

any

¢omponent able to absorb, reflect or scatter UV rays and which, in addition, are design

read|ly removed from the skin by water and/or during water immersion. It is intended t

conj

2
The

ynction with ISO 24444,

Normative references

following documents are referred to in the text in such a way'that some or all of t

constitutes requirements of this document. For dated references, only the edition cited
undgted references, the latest edition of the referenced document (including any amendme

ISO

24444:2019, Cosmetics — Sun protection test methods>= In vivo determination of the su

factor (SPF)

3

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

[SO dnd IEC maintain terminological databases for use in standardization at the following g

31

ISO Online browsing platfornizavailable at https://www.iso.org/obp

IEC Electropedia: available-at http://www.electropedia.org/

simylated swim testdevice

spa,

whirlpool or similar device designed for water immersion

Note [1 to entry=For the purposes of this document, the simulated swim test device shall be in acc
Annei A.

3.2

in including
cd to be less
b be read in

heir content
applies. For
hts) applies.

n protection

ddresses:

brdance with

individual water resistance sun protection factor
individual water resistance SPF

SPF,
SPF

Note 1 to entry: SPF,,, . is calculated by a simple division of MED

3.3

wr
determined after the water immersion step on each subject

ipi by MED;;.

static sun protection factor
static SPF

SPF

without water resistance challenge

Note 1 to entry: This is determined in accordance with ISO 24444,

© IS0 2020 - All rights reserved
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34

post-water immersion sun protection factor

post-water immersion SPF

arithmetic mean of all valid SPF;,, . (3.2) values for the study

Note 1 to entry: It is expressed to one decimal place by truncation.

3.5

water resistance sun protection factor
water resistance SPF

SPF,,.

3 3 £ 211 LdcCcDn L£2 21 1
arlthmetlc rCairoTrarrvart o Ty, - =) v arucsS

4 Principle

4.1 Main|steps

All of the tegt steps set out in ISO 24444 apply. Clause 5 provides an additional step to be inserted in the
test sequenge described in ISO 24444:2019, 9.4. This water immersion step €d6mmences after the test
products hayve been applied, following the dry-down period given in ISO 24444:2019, 9.4.10, and prior
to the expogure to simulated sunlight given in ISO 24444:2019, 9.4.11 t09:4.15. In all other respects, the
principles and procedures of ISO 24444 apply. A tabulation of steps is-set out in Table 1.

Table 1 — Main steps

Test requirements 1SO 24444 This document
Terms and definitions applicable applicable
General principle applicable applicable
Test subjects applicable not applicable
Apparatus and materials applicable not applicable
Reference sunscreens applicable applicable
Test conditions applicable applicable
Water immersion progedure | > > > > > > > > > applicable
Reversion to I1SO 24444 <<<<<<<<<<
Procedure for UV exposure applicable not applicable
Subsequengprocedure applicable not applicable

4.2 General principle

A controlled amount of sunscreen product(s) is applied to an area of each subject’s skin, restricted to the
back betwe¢n'the scapula line and the waist. The sunscreen test sample is challenged in situ whep the
test SllbjeCt tdertakes=a pet tod-of-water-immersionitasimudated-swinrtestdevice for=a dcbisl ated
period of time. Following a further drying period, an area without any protection and the protected area
are exposed to ultraviolet light using the same procedure as the static SPF test described in ISO 24444.

5 Test criteria

5.1 Selection of the test subjects

Participants are enrolled for the study in accordance with the criteria described in ISO 24444. At least
10 subjects shall be selected.

Since not all volunteers for static SPF testing are prepared to participate in water resistance testing,
specific informed consent shall be obtained. The Declaration of Helsinkil3] is relevant to testing using

2 © IS0 2020 - All rights reserved
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human subjects. Informed, written (signature) consent shall be obtained from all test subjects. The
consent should include specific consent to participate in water resistance testing, including the length
of time, since the temperature of the water is likely to become chilled during testing.

5.2 Testarea

As per the requirements of ISO 24444, the individual product test sites and the unprotected test site
shall be delineated within the region between the scapula line and the waist. Additionally, the test sites
shall be configured such that they will be fully immersed when the test subject is located comfortably
in the simulated swim test device.

5.3 | Product application
The product shall be applied in accordance with the procedure set out in ISO 24444.
6 Water immersion procedure

6.1 | Room conditions

The temperature of the swim immersion room shall be maintained in the range of 20 °C to 26 °C.

6.2 | Water quality

o

The $imulated swim test device shall be filled with standardized water as described in Anrlex

The temperature of the water shall be maintained at (30 * 2) °C for the duration of the test period.

6.3 | Immersion sequencing cycle

The following sequence of immersion and;a rest period shall be followed:

— 20 min of immersion of the test subjects with water circulated for the full period;

— % min to 20 min drying tinieywith no towelling permitted between immersion periods.
For 40 min water resistance,-repeat this sequence two times.

For §0 min water resistance, repeat this sequence four times.

For gxtended water-resistance times, repeat this process as appropriate.

At the conclusion of the final immersion period, allow the test subjects to dry in the air (with no
towellling+off of the test sites) for at least 15 min. No water droplets shall be visible and additional
dryillng time can be required prior to initiating any exposure, as described in ISO 24444:2019, 9.4.10.

6.4 Positioning of test subjects
The positioning of test subjects needs to take into account the various shapes of spa baths.

The positioning of the subject in the water immersion device shall be such that it minimizes the
possibility of the subject touching the test areas on the back with the spa sides or another test subject,
and is comfortable for the subject.

The subjects shall sit in a position such that water jets cannot impinge directly on the test sites.

The randomization of test sites shall be in accordance with Annex D.

© IS0 2020 - All rights reserved 3
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6.5 Drying after immersion

After the completion of the final immersion session, the test areas shall be allowed to dry until no water
droplets are visible and for at least 15 mins prior to initiating any UV exposures.

6.6 Reversion to ISO 24444 procedure

Upon completion of the water immersion procedure, complete the solar simulator exposure steps in
accordance with IS0 24444:2019, 9.4.11 to 9.4.15.

7 Water
The simulat
The temper

The temper

8 Procedural validation

8.1 Gene

The referer
1SO 244447

It is not req
procedure fj
established
sooner), eith

a)

the incl

provide]
calculat
b) perforn
The post-w

between thd

8.2 Calcu

Individual W
static SPF d

quatity and condition
ed swim test device shall be filled with standardized water as described in AnneX B
iture of the water shall be maintained at (30 £ 2) °C for the duration of the test period.

hiture of the swim immersion room shall be maintained in the range of 20°C to 26 °C.

ral

ce sunscreen shall be the product described as P2 high SPF reference formu
019, Annex C. This reference sunscreen has been shown to be water resistant.

1ired to use the reference sunscreen to check the utility and consistency of the imme
br each test subject. However, a compliant post-water immersion SPF mean value sh
by the laboratory on a frequency of every 200 subjects or every 2 months (whichev
er by:

1sion of additional subjects in watef.resistance SPF studies, on whom P2 shall be testq
at least 10 results to calculate a\post-water immersion SPF mean value; for the purpog
ion, the rolling average of thelast 10 subjects shall be used; or

1ing a full water resistance-SPF test using P2 as the test product.

values specified-in-Annex C.

lation of thé individual water resistance SPF (SPF, )

Fater resistance retention shall be calculated for each individual subject where concu
hta,also exist. The procedure for the calculation of individual water resistance retenti

a i

rsion
111 be
rer is

ed, to
es of

hiter immersion SPE‘mean value for P2 (from either of the approaches above) shall fall

rrent
on is

set outin IS

DA8B61L.

The SPF;

1wr

in Formula (1):

where

MED.

iui

1) To be published.

4

of the reference sunscreen and the product under test for each subject is calculated as shown

(0
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MED is the MED on protected skin;

ps

MED is the MED on unprotected skin;

up

MED, . isthe individual MED for the sunscreen-protected site after immersion;

MED

8.3

ipi
is the individual MED for the unprotected site.

iui

Calculation of the water resistance SPF (SPF,,,)

The water resistance SPF (SPF,, ) result for the test product and for the reference sunscreen formulation

is calculated as the arithmetic mean of all valid individual SPF;,, . values.

The t]ninimum number of valid SPF;,,. values shall be 10 and the maximum number ofvalid SPF;

shall
shall

and o SPF, . can be calculated for it.

8.4
The

ISO 44444:2019, Clause 10. This is applicable to test products and‘the reference sunscreen

A mi
num

valid results.

The {

be 20. A maximum of 5 results may be excluded from the calculation of SPE(, but ea
be justified. A sixth invalid result automatically invalidates the whole test\for that

Statistical criterion

statistical criterion shall be the same as those applied te’the static SPF as d

himum of 10 valid results is only sufficient if the statistical criterion is fulfilled, ot
ber of subjects is increased from 10 until the statistical criterion is met, up to a may

ull statistical procedure for this calculation issdescribed in ISO 24444:2019, Annex D.

[est report — post-water immersion SPF

Lest report shall contain all of the'information as required by ISO 24444 and, in 4
ving:

he period of time of the post-water immersion SPF test;

he temperature of thessimulated swim test device and the environment;

he test conditiops.as designated in Annex B;

he SPF;,, . valies obtained for each test subject and reported as post-water immersion
he SPF,obtained;

heSPF;, . for P2 and the SPF . value for the last 10 measurements (i.e. the moving ave|

iwr vah_les
ch exclusion
fest product

escribed in
broduct.

herwise the
imum of 20

ddition, the

SPF;

rage).
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Annex A
(normative)

Simulated swim test device design

The device shall be of a design that permits efficient maintenance and sanitization.

The device Jhatl be Capable of maintaining water temperature witnin the Iimits derined 1n Llause /.

The dimengions of the device shall be such that the test areas are immersed in water(and |shall
accommodate test subjects in such a way that the test areas on the subject’s back cannot be touche¢d by
the device ofr other subjects.

The dimensjons shall be such that the test areas are not in the direct path of the jets.
It is recommended that the device should be emptied and refilled every day dufring testing activity,

The linear flow rate of the simulated swim rest device shall be 0,02 m/s t0'0,05 m/s when meadured
at the pointjwhere the test subject’s back is intended to be located during the test but without th¢ test
subject in the device. The flow rate shall be measured with a flow meter with appropriate sensitivity
and of a typg which is waterproof.

6 © IS0 2020 - All rights reserved
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Annex B
(normative)

Standardized water requirements

Generally, the water to be used starts as potable water. The water used for each immersion test shall
conform to this annex. All measurements should be conducted before the test volunteer(s) enter(s)
the water.

Conductivity shall be equal to or higher than 500 microSiemens (mS).
Conductivity may be increased by the addition of sodium chloride.

Watgr pH shall fall between pH 6,5 to 7,5 citric acid. If necessary, sodium hydrogen sulfate ghall be used
to adjust the pH downward and sodium bicarbonate shall be used to adjustjthe pH upward.

Local health and safety requirements can apply to the quality of the‘water. Water hardpess may be
determined using data supplied by water authorities or by analytical’ldetermination.

© IS0 2020 - All rights reserved 7
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Annex C

(normative)

Standard reference sunscreen

The formula, manufacturing instructions, stability and physiochemical specifications for the reference

product are given in ISO 24444:2019, Annex C.

The values (

Tdble C.1 — Expected post-immersion values and water resistance percentage

btained (n = 10 at least) shall fall within the limits given in Table C.1.

Immersion time

Acceptance range

Lower limit Upper limit

40 min

9,0 15,0

Mean WR%

50,0 85,0

© IS0 2020 - All rights reserved
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