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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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Introduction

Chronic exposure to solar ultraviolet radiation (UVR) is the main environmental source of damage to human
skin. Consumer protection against exposure to solar UVB and UVA radiation is, therefore, an important
public health issue. The use of sunscreens is a critical part of holistic programs of consumer UVR protection,
including the use of appropriate clothing, hats and minimising exposure to the sun around its zenith.

The in vivo sun protection factor (SPF) is historically measured by an in vivo method (see ISO 24444) to
communicate the amplitude of protection offered by sunscreens from erythemally-effective solar UVR.[
(2] In recent years, additional test methods have been developed to measure the breadth of protection from
solar UVR, namely the in vivo human persistent pigment darkening (PPD) test[3] (and associated UVA-PF)
and an in vitro equivalent.[41[3][6](7]

Invasive methods based on tests conducted on human beings are ethically problematic, time-gons

very costly

. Therefore, it has for long been a desire to develop an in vitro SPF test method, (81911

[14][15]116][Y] recognising the potential advantages of such methodology, including:

a) the us¢ of a non-human model,

b) the sighificant improvements in speed and cost,

¢) theimproved repeatability and reproducibility,

d) the elimination of technically-challenging procedures (e.g., MED détermination) and

e) the us¢ of a method which is significantly more amenable to coritinuous improvement.

This in vitro SPF method is based on UVR transmittance, spectroscopy, whereby spectrop

measuremgent of UVR transmission through appropriate UVR~transparent substrates, allows pred

vivo SPF values.[181119][201[21][22] This in vitro SPF method\révealed a strong reproducibility and
with in vivp SPF values.[23][24](25]

uming and
0][11][12][13]

hotometric
iction of in
rorrelation
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Cosmetics — Sun protection test methods — In vitro
determination of sun protection factor (SPF)

1 Scope

This document specifies a method for the in vitro determination of sun protection factor (SPF). This method

is applica
in form of
spectral ah

Use of this
the determ

2 Norm

The follow
requireme
the latest ¢

ISO 24444

3 Term

For the puj
ISO and IE

ISO On
IEC El¢

31

sunscreen
product cg
placed on t
induced da

3.2
emulsion

a loose or compressed powder or stick. Specifications are given to enable determing
sorbance characteristics of SPF protection in a reproducible manner.

method is strictly for the determination of a static sun protection factor. It is' not ap
ination of water-resistance properties of a sun protection product.

ative references

ng documents are referred to in the text in such a way that some’or all of their content
hts of this document. For dated references, only the editionm¢ited applies. For undated
dition of the referenced document (including any amendments) applies.

Cosmetics — Sun protection test methods — In vivo determination of the sun protection f

s and definitions
poses of this document, the following terms and definitions apply.
[ maintain terminological databasegs for use in standardization at the following addreg

line browsing platform: available-at https://www.iso.org/obp

ctropedia: available at http://www.electropedia.org/

product

ntaining any component able to absorb, reflect or scatter UV rays, which are inte
he surface of Ruman skin with the purpose of protecting against erythema and other
mage

excluding
tion of the

blicable for

ronstitutes
references,

actor (SPF)

SES:

hded to be
ultraviolet

fine disper

sion of minute droplets of one liquid in other(s) in which it is not soluble or miscible

3.3

in vitro sun protection factor

SPF;

in vitro

protection factor of a sun protection product against erythema-inducing radiation calculated with spectral
modelling between 290 nm and 400 nm

3.4
reference

Isol()‘)

solar spectrum

spectral irradiance of mid-summer sunlight in the spectral range of 290 nm to 400 nm, at a latitude of 40 °N,
a solar zenith angle of 20° and an ozone layer thickness of 0,305 cm, as defined in Annex A

© IS0 2024 - All rights reserved
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3.5

solar UVR simulator

solar ultraviolet radiation simulator

light source emitting a continuous spectrum [S(A)] with no gaps or extreme peaks of emission in the UV region

Note 1 to entry: The solar simulator has a spectral quality that complies with the required acceptance limits in
Annex A.

3.6

erythemal action spectrum

E(A)

relative effects of individual spectral bands of an exposure source for an erythema response

Note 1 to eptry—thesymbotfor-theerythematactionspectrumisdefinedass (A IS6/€HE+766-and E(A) in the
ISO 24443.

Note 2 to enftry: This entry was numbered 17-401 in CIE S 017:2011.
[SOURCE: CIE-ILV 17-26-065]

3.7
spectrophotometer
instrument for measuring the ratio of 2 values of a radiometric quantity atthe-Same wavelength

Note 1 to entry: This entry was numbered 17-1235 in CIE S 017:2011.
[SOURCE: CIE-ILV 17-25-008]

3.8
monochramatic absorbance
A(A)
sunscreen [absorbance at wavelength A calculated as.lggarithm to base 10 of the reciprocal of the spectral
internal transmittance, T(A)

A) = Jlog10 T(A)

Note 1 to entry: This entry was numbered 17-1207 in CIE S 017:2011.
[SOURCE: CIE-ILV 17-24-090]

3.9
irradiance at a point of surface
I(A)
quotient of the radiant flux’d®e incident on an element of the surface containing the point, by thg area dA of
that elemept

Note 1 to entry: Expressed in W-m2,

Note 2 to ej
confused w

fined as E i

tfy; Note that the symbol for the irradiance is de

4
. O “Z U v

n CIE-ILV 017:2020 but becausg it could be

’

Note 3 to entry: This entry was numbered 17-608 in CIE S 017:2011.
[SOURCE: CIE-ILV 17-21-053]

3.10
spectroradiometer
instrument for measuring radiometric quantities in narrow wavelength intervals over a given spectral region

Note 1 to entry: This entry was numbered 17-1236 in CIE S 017:2011.

[SOURCE: CIE-ILV 17-25-007]

© IS0 2024 - All rights reserved
2


https://standardsiso.com/api/?name=f2766df06c71c701a5f5b84c6ade891b

ISO 23675:2024(en)

3.11

radiometer

instrument for measuring the intensity of electromagnetic radiation (UV radiation specifically for this
standard)

Note 1 to entry: In the context of this document, a UV radiometer measures the irradiance for the UV spectral range
from 290 nm to 400 nm.

Note 2 to entry: This entry was numbered 17-1031 in CIE S 017:2011.
[SOURCE: CIE-ILV 17-25-006]
3.12

reference sunscreen formula
product used to validate the testing procedure

3.13
dose
UV exposufe dose (J-m2) for pre-irradiation of sunscreen products

Note 1 to entry: The UV dose is the product of UV intensity (expressed as energy per unit surface area) andl time.

3.14
plate
piece of polymethylmethracylate (PMMA) on which test productvis to be applied for gbsorbance
measuremgents

Note 1 to entry: See Annex B.

3.15
erythemal irradiance

Igg(4)
effective iffradiance computed from the product of the spectral irradiance, I(A) and the erythema spectral
weighting function, s,.(})

Note 1 to entry: Expressed in W-m-2,
Note 2 to enftry: This entry was numbered 17-403 in CIE S 017:2011.
[SOURCE: CIE-ILV 17-26-067]

3.16
UVB
electromagnetic radiatiominthe range of 290 nm to 320 nm

3.17
UVA
electromagneticradiation in the range of 320 nm to 400 nm

3.18
UVA-I
electromagnetic radiation in the range of 340 nm to 400 nm

3.19
UVA-II
electromagnetic radiation in the range of 320 nm to 340 nm

3.20

percentage relative cumulative erythemal effectiveness

% RCEE

description of the spectral distribution of the solar simulator in terms of cumulative erythemal effective
irradiance by successive wavelength bands, as defined in Annex A

© IS0 2024 - All rights reserved
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4 Principles

The test is based on the assessment of UV-transmittance through a thin film of sunscreen spread on at
least three moulded PMMA plates and on at least three sandblasted surface PMMA plates, before and after
exposure to a controlled dose of radiation from a solar simulator. Samples submitted for testing should not
have a SPF or UVA-PF target or other protection category description.

5 Reagents and/or materials

5.1 Sample substrate — Double plate

Moulded mem@wwis method
(see Annex B).

5.2 Refdrence sunscreen

The formulae details and manufacturing instructions for the reference formulationgs,are given in Annex C. At
least once p month, the following reference standards shall be tested: P2 or P3 reference standqrd, and P5
or P6 reference standard, and P8 reference standard. The results shall be within the respective acceptance
ranges givén in Table C.1, Annex C.

5.3 Finger-cot

Finger-cot$ should be manufactured from untextured and un-powdered latex. As example, for|a probe as
E.2, a finger-cot of a medium size should be used. If alternative finger-cots are used, a validated|equivalent
result shall be demonstrated in this method. The finger-cot should be tight on the robot finger prgbe without
ripples or breaks where product can get caught.

5.4 Blank

Glycerin or]a modified glycerin solution (see Table B.1), or white petroleum in accordance with Annex D shall
be used foi blank measurement.

6 Apparatus

6.1 Spec¢trophotometers

6.1.1 Specification

The spectrophotometer-shall span the spectral range from 290 nm to 400 nm. The wavelength|increment
step shall pe 1 nm>A spectrophotometer that does not use a monochromator to analyse the reflected or
transmitted radiation from the test sample should employ a fluorescence rejection filter. Its input optics
should be ¢ e through

the roughe

lesigned for diffuse illumination and/or dlffuse collectlon of the transmitted irradia

read on its

surface. The size of the dlameter of the entrance port of the spectrophotometer probe should be smaller
than the size of the light spot to be measured at the sample level (in order to account for stray light). The
area of each reading site shall be at least 0,5 cm? in order to reduce the variability between readings and
to compensate for the lack of uniformity in the product layer. The wavelength should be accurate to within
1 nm, as checked using a holmium-doped filter (see Annex E). The ability of an instrument to accurately
measure absorbance is limited by the sensitivity of the instrument. The minimum required dynamic range
for this methodology is 2,2 absorbance units as determined in accordance with Annex E. The maximum
measured absorbance should be within the dynamic range of the device used. If the test measurements yield
absorbance curves that exceed the determined upper limit of the spectrophotometer, the product should be
re-tested using an instrument with increased sensitivity and dynamic range.

© IS0 2024 - All rights reserved
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In order to minimise scatter, the distance between the closest side of the plate and the emission source or
the integrating sphere should not be more than 2 mm. The plate shall be positioned in a horizontal plane
during all steps including UV measurement steps.

The lamp in the spectrophotometer (or spectroradiometer) that is used to measure the absorbance shall emit
a continuous spectrum of radiation (with no gaps or extreme peaks of emission in the UV region) over the
range of 290 nm to 400 nm, and the level of irradiance should be sufficiently low, so that the photostability
of the product is not unduly challenged, wherein the UV dose during one measurement cycle should not

exceed 0,2

J-cm2,

6.1.2 Monitoring

The spectr

ophotometer shall be validated every month by measurements of reference materials

A four-fold

— dynan
waveld

absolu

6.2 Autd

Positive di
driven disj
1,6 mg to 1

NOTE ]

6.3 Anal

A laboratol
6.4 Rob

64.1 Sp
The robot
a)
b)
9

positig
degred

a paylq

test is required, as described in Annex E:

ic range of the spectrophotometer;

linearity test of the spectrophotometer;

ngth trueness test;

ke transmission trueness.

)matic positive-displacement pipette
splacement pipettes, micro-pipettes, automatic pipettes-or any similar device should

,8 mg of a sunscreen product (as described in 7.3¢):

,6 mg to 1,8 mg correspond to approximately 1,61l to 1,8 pl, respectively.

ytical balance

'y balance with at least 10-# g precision shall be used.
Dt

pcifications

hall be in accordance with Annex F and shall have:
nal repeatability of at least +0,1 mm in x, y and z axes,
s of freedom equal to at least 6 rotating joints,

ad’efat least 0,5 kg,

lise piston-

placement and shall be capable of delivering accurate and repeatable aliquots of appjroximately

d)

a verticalTorce (z axis), measured in the centre of the plate {(with the finger tool and finger co

and y axis movement), of (6,0 £ 0,5) N.

6.4.2 Monitoring

t, without x

The robotic appliance shall be checked by a suitably qualified expert at regular intervals (at least every
twelve months) to ensure compliance to the mechanical and spreading specifications given in 6.4.1.

The finger tool shall be replaced after every cycle of 400 spreading operations or when damaged (e.g.
cracks, etc.).

© IS0 2024 - All rights reserved
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r simulator

6.5.1 General

A xenon arc solar simulator with appropriate filters should be used and shall conform with the spectral
specifications described in Table A.1 and Figure A.1. It shall be able to maintain a stable plate temperature
of (27 + 2) °C.

6.5.2 Quality of solar simulator radiation

The output from the solar UVR simulator shall be continuous, uniform, stable, with no gaps or extreme
peaks of emission in the UVR region and suitably filtered to create a spectral quality that complies with the

required a

To ensure
simulator,
be = 20,0 9
same solar
UVR irradi
irradiance
wavelengtl
as percent
be in accor]

Total irrad
broad-spec
reference s
calibrated

In broad-b
5 different

- 1. el ool A
LLCPLATILC TIIITILS (SCC 1d4dUIT AL 1.

that appropriate amounts of UVA radiation are included in the spectrum of \th
the total radiometric proportion of UVA-II irradiance of the simulator (320 nm [to 34
o of total UVR irradiance (290 nm to 400 nm) in accordance with ISO 24444'which re¢
irradiance. Additionally, UVA-I region (340 nm to 400 nm) irradianceshall be = 60
ance. The source spectral specification is described in terms of cumulative erythem
by successive wavelength bands, 290 nm to 400 nm. The erythemal éffective irradia
1 band is expressed as a percentage of total erythemal effective irradiance, 290 nm to
hge relative cumulative erythemal effectiveness (%RCEE). The €alculation of %RCEE ¥
dance with Annex A, where acceptance limits are shown in Table A.1.

iance shall not exceed 200 W-m2. The output of the sélar simulator shall be measu
trum sensor (capable of measuring between 280 nm and 1 600 nm) calibrated against
ource over the range of 280 nm to 1 600 nm. Alternatively, the source may be measu
spectroradiometer over this same wavelength range to determine the total irradiance

bam UV-sources, spectra from different locations under the beam shall be recorded o
locations (a location is defined for each plate) in order to account for uniformity.

2 solar UV
) nm) shall
bquires the
% of total
hl effective
hce of each
400 nm, or
alues shall

red with a
a standard
red with a

ver at least

The uniformity shall be > 90 % as calculated by Formula (1):

U = (1-(max-min)/(X)) (1)
where

U is|the uniformity in pekcentage;

X is|the average.
If the unifdrmity is less-than 90 %, then optical components should be adjusted (and a new beam juniformity
control shall be pérformed) or appropriate compensation for different irradiance shall be njade in the
exposure time on‘edch plate.
6.5.3 Madintenance and monitoring the solar simulator

The emission of the UV exposure source used for exposure shall be checked for compliance with the given
acceptance limits by a suitably qualified expert (at least) every 12 months, or 2 500 h of lamp running time
and after changing any significant physical (optical) component of the solar simulator (including the bulb only
if the bulb was not already previously calibrated with the associated solar simulator). The inspection should
be conducted with a spectroradiometer that has been calibrated against a standard lamp that is traceable
to a national or an international calibration standard. Prior to the UV exposure of sample, the UV intensity
of the exposure source output shall be measured and recorded with a spectroradiometer (as detailed in 6.1)
or an erythema weighted radiometer cross-calibrated against a spectroradiometric measurement of each
assigned solar simulator output as detailed in 6.5.2. Optical alignment shall be configured to ensure accurate
radiometer alignment and reproduction of the assigned simulator output at the same optical reference

© IS0 2024 - All rights reserved
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plane measured with the spectroradiometer. A calibration factor Y for each radiometer with assigned solar
simulator output shall be determined by Formula (2):

Y= Iersp/lerr (2)
where

Y is the calibration factor for each radiometer;

lorsp s I(A) x s (A) measured by the spectroradiometer;

Iorr is I(A) x s..(A) measured by the radiometer.

7 Procedure

7.1 Outline of the test procedure

1) Prepatation of reagents and materials.

2) Produgt application on plates and robot automatic spreading.

3) Measufrement of initial absorbance using two plate types (290 nm to 400 nm).

4) Calculation of initial in vitro SPF.

5) Calculation of irradiation dose (based on initial in vitro SPEJ.

6) Irradigtion with calculated dose.

7) Measufrement of final post-irradiation absorbance using two plate types (290 nm to 400 nm)

8) Calculation of final in vitro SPF.

See Figure|l.

© IS0 2024 - All rights reserved
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a2 Incubation at (27  2) °C, at least 12 h before.
b Finger tool and finger cot installation.
¢ Atleast three moulded PMMA plates and three sandblasted plates.
d  Product deposit.
e Spreadjng and drying step.
f First alsorbance measurements.
UV exppsure.
h Second|absorbance measurements.

Figure 1 — Key steps of the method

7.2 Preparation of reéagents and materials

7.2.1 Plate prepdaration and handling

Three (at [least)' moulded PMMA plates and three (at least) sandblasted plates shall be usg¢d, each in
accordancewith the specifications in Annex R

Plates and product shall be stored, in the dark, at (27 + 2) °C for at least twelve hours before the start of the test.
The surface of sandblasted plates should be cleaned with a dry, antistatic microfibre cloth.

The plates should be handled carefully by holding them by the edges, avoiding finger contact with the
surface.

A reference mark should be made on edge of each plate, outside of spreading area, to ensure the whole
measurement process proceeds in the same order with plate placed in same orientation each time.

The plates shall be used without additional treatment on surface (chemical and/or physical). The plates shall
be used only once.

© IS0 2024 - All rights reserved
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Finger cot

7.2.2.1 Preparation

Alatex finger-cot s first placed on the robot finger probe. It is important to verify that there are no creases in
the finger-cot after fitting and to verify that the finger cot remains firmly in place and does not break during
the spreading procedure. If creases should appear on the finger-cot or if it breaks during the spreading

procedure,

it shall be replaced, and the plate currently being spread shall be discarded.

7.2.2.2 Saturation

To ensure saturatlon of the flnger cot, a standard spreadmg procedure is f1rst performed w1th a moulded

gets damag
repeated.

7.3 Prog

7.3.1 W¢
Liquid sun

Plates shal
uppermost

Using an
product:

mould

sandbl

NOTE1 |
sampling sq
insufficient

For the al
evaporatio

NOTE2 1
be tared by
on the platg
weighing cd
A-2) is remd

Spray prod

a very smal

uct application on plates and robot automatic spreading

tighing of product and application on plates
screen products shall be shaken well before application to the plates.

[l, first of all, be placed onto the weighing pan of an analytical balance (with the roug
), in order to check the weight of the plate before and after application of product.

lutomatic positive-displacement pipette capable cof dispensing repeated identical

bd plate: 1,3 mg.cm2 (1,6 %) of product is dpplied to each plate;[L71[19];

asted plate: 1,2 mg.cm2 (1,5 %) of the Same product is applied to each plate.[171119]

eed can be reduced or the end of the'tip can be cut to widen the opening. If these measurem
another tool can be used, suchdas a spatula by applying a minimum of 12 points (ideally 16 po

roholic one phase formulations, the application dose shall be determined while re
In lost during application:

or application of the-alcoholic one phase formulations, when the type of plates allows it, th
superimposing 2-plates on top of each other (plate A-2 on the top of the plate A-1). The produ

below (plate’A*1), then immediately covered by the one above (plate A-2) to limit evapors
ntrol. The 2\plates (plate A-1 and plate A-2) are then placed on the robot platform and the top
ved just.as the spreading process begins.

ucts supplied in a pressure container shall first be sprayed in a jar or be degassed by

part of the
bt, unless it

ed in the process. Each time that there is a change in finger cot, the saturation pro¢edure shall be

hened side

hliquots of

or viscous/gelled products for which\the use of an automatic volumetric pipette would be difficult, the

ents remain
nts) evenly.

ducing the

e plates can
ct is applied
tion during
plate (plate

buncturing
L h at room

I¢pinhole in the container to relieve all of the pressure, then left to stand for at least 21

temperature before accessing the liquid to be tested.

Spreading area is defined as the whole area of the plate. Droplet application should be uniform, achieved
with at least 16 equally-spaced droplets of approximately 1,6 mg to 1,8 mg each (depending on the density of
the applied products; as described in the diagram here after for example) as Figure 2.

NOTE 3

1,6 mg to 1,8 mg correspond to approximately 1,6 ul to 1,8 pl, respectively.

© IS0 2024 - All rights reserved
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10 mm 10 mm

If the appli
to achieve
using the p

Deposit an
of the platg

7.3.2 Automatic spreading

Once the p

stage of the robot and the automated spreading sequence starts (see Figure F.1 and Figure F.2

plate, the {
stage shall
plate on th

Immediate
atleast 30

7.4 Measurement ofdnitial absorbance using two plate types (290 nm to 400 nm)

7.4.1 Bl

Itis necess
the baselin

ed weight is too low, up to four more equal droplets can be added to the plate in a unifoy

ipette tip, until the desired weight is achieved.

 weighing shall not take more than 30 s. After the suiiscreen product is deposited on

e robot measurement stages

ly after the robot applidation sequence stops, the plates shall be placed in a dark envir
min (up to a maximum)of 60 min) at (27 * 2) °C.

g
g
o
- ° ° °
g
g
()
- ® ° ° °
g
g
(=)
mn
° ° ° °
° ° ° °
50 mm

Figure 2 — Diagram of droplet application

he desired target final weight. If the applied weight is too.high, product can be remove

, it shall be spread immediately over the whole surface.

oduct is deposited on plates (refer to 7:3-1), each plate is immediately placed on the mg

ime between the start of dropletiapplication and placing the plate on the robot me
be no more than 30 s. The spreading should be completed within one minute after plz

ink measurement

arytofirst determine the absorbance of UVR radiation through “blank” PMMA plates {

m manner,
d carefully

the surface

asurement
). For each
asurement
cing of the

pnment for

o establish
h moulded

efor the measurement device. Therefore, a “blank” plate should be prepared for bot

and sandb

asted ptates by Spreading a few Microtitres of glycerine/witite petroteunt o1 the Tou

hened side

of the plate. This “blank” measurement should be done at least with each new batch of plates. The amount of
glycerine/modified glycerine solution/white petroleum should be such that the entire surface is completely
covered without excess (approximately 15 mg for a 50 mm x 50 mm * 4 % plate) and spread manually or by
the robot using a new finger cot. UVR transmission through plates spread in this way should be measured
using the spectrophotometer and used as the “blank” or subsequent spectrophotometric measurement
(many spectrophotometers have a function to automatically account for baseline values in subsequent
measurements).

7.4.2 Ini

tial absorbance measurement

An equal number of moulded and sandblasted plates shall be used. A minimum of three valid plates of each
type is required, and a maximum of 10 valid plates of each type shall be used.

© IS0 2024 - All rights reserved
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The absorption spectrum (290 nm to 400 nm) of product films spread on either moulded or sandblasted
plates is measured using a calibrated spectrophotometer.

If a large beam of at least 16 cm? is used, measurements should be taken at one centre location within the
plate. If a small beam is used, then at least 5 (ideally 9) equally-spaced and non-overlapping locations on the
plate shall be used, within a total area of at least 16 cm? centred around the centre of the plate.

Initial absorbance (290 nm to 400 nm) shall be measured after at least 30 min and no more than 60 min
after product spreading, using the spectrophotometric procedure described above. Care shall be taken to
measure absorbance on the same plate locations (using a standard template and the reference mark).

For each plate location and each wavelength, wherever the measured absorbance is above 2,2
(i.e. monochromatic protection factor is above 158), it shall be capped at 2,2.

Pairing of
moulded p
shall be ke

Initial abs
describing

Apnitial
where

Apre—ir

blate shall be performed by pairing the 15t moulded plate with the 15t sandblasted pl
ate with the 2nd sandblasted plate and the 3'4 moulded plate with the 374 sandhtaste
bt during the whole protocol.

rbance data from both plate types (i.e. called a pair) are then combinedto yield a 5
initial absorbance, using Formula (3):

pre—irradiation
Sandblasted ,i

_ , . pApre—irradiation
i (A)=Chmoulded *mm{z'z'AMoulded,i (’1)}

(M}JFCSandblasted * mi”{Z'ZFA

adiation is the absorbance of sunscreen on the moulded plate before UV exposu

hte, the 2nd
1 plate and

ingle term

(3

Moulded ,i

CMoulde d

pre—ir|
ASandb.

CS andblpsted

adiation
sted i

(4)
is 0,225 for emulsion and 0,000 fer‘lcoholic one-phase formulation;

is the absorbance of sunscreen on the sandblasted plate before UV explosure;

(4)

is 0,800 for emulsion an'd’0,800 for alcoholic one-phase formulation .

This step s

7.4.3 Ca

For each p4
using Forn

hall be conducted separately for each pair.

|culation of pre-irradiation'in vitro SPF;

ir of plate, pre-irradiation in vitro SPF; values are calculated from Ay, ;;,;(4) as expre

ula (4):

[ 6 (3)15 (2)d2
290 sol

o —Apitial i (A
-[290E(;L)Isol(/1)10 mitial,i (A) g3

{ro,pre—irradiation,i —

tsed above,

(4)

[sol (2')

Anitial,

dA

iSthe CIE erythemal action spectrumizes;

is the Reference solar spectrum;

i ()
Formula (1);

is the wavelength step (1 nm).

This step shall be conducted for each pair separately.

The pre-irradiation in vitro SPF; is rounded to one decimal place.

© IS0 2024 - All rights reserved
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ulation of irradiation dose (based on pre-irradiation in vitro SPF;)

Sun filter photo-stability is an important parameter that influences results in in vivo testing and this,
therefore, shall be taken into account in in vitro testing.

After calculation of pre-irradiation in vitro SPF;, the irradiation dose Dx (of full-spectrum solar-simulated
radiation, expressed in J-m2 eff) is calculated using Formula (5):

Dx =0,25 x SPF;

This step s

x 210

in vitropre-irradiation

hall be conducted for each pair separately.

(5)

7.6 Irra

A warm-uf

The intens
described
achieve an

Immediate
sunscreen-
solar-simu
(27 £2)°C

The PMMA
exposure. |
this case, ¢

7.7 Measurement of post-irradiation absorbance using two plate types

Post-irradi
after UV ¢
measure al
reference 1

For each
(i.e. monod

The final a

7.8 Calc

Post-irradi

el adel 1 ) I . |
IdUUII WILT CAItUIdITU UUSCT

ity of the UV exposure source used for exposure shall be checked at theylevel of t
n 6.5.2. The measured intensity is used to determine the exposure time 6fthe plates
irradiation with Dx.

ly (up to maximum 30 minutes) after initial absorbance measufeinent, irradiate e
treated plates with its associated irradiation dose (calculated«inFormula (5) of ful

plates should be fixed above a non-reflective UV background behind each plate to r
Ensure that the UV exposure source does not switchoff while placing samples under t
nsure the output irradiance is the same on restart@s it was before the lamp was turne

ption absorbance (290 nm to 400 nm) (s measured immediately (up to maximum 3
xposure using the spectrophotometric procedure described above. Care should b
bsorbance on the same plate location’s used in 7.4.2 (using the same standard plate te
hark location).

plate location and each~Wwavelength, wherever the measured absorbance is
hromatic protection factoris above 158) it shall be capped at 2,2.

bsorbance value spectrum shall be used in 7.8.

ulation of post-irradiation in vitro SPF;

ation in ¥itro SPF; value of each pair is calculated using the Formula (6). Pairing of pl3

time of at least 20 min shall be allowed for the UV simulator to stabilise before starting.

he plate as
in order to

hch pair of
-spectrum

ated radiation using a solar simulator (see Annex A), at a,stable, sample-level temperature of

bduce back
he lamp (in
d off).

0 minutes)
e taken to
mplate and

above 2,2

ite shall be

kept unchgnged from 7.4.2 by pairing the 15t moulded plate with the 15t sandblasted plate, the 24 moulded
plate with [the{2¥d sandblasted plate and the 374 moulded plate with the 3rd sandblasted plate, [i.e. at least
3 combinatiors:
400
[ ocE (W0 (A)d
SPF;, vitro,post—irradiation,i = 200 dprt (A) (6)
JZQOE(/I)ISO,(A)lo Final i) g3
where E(A), I, (A1) and dA are defined in Formula (4);
. t—irradiati . t—irradiati

AFinaI,i ()*) = CMouIded *mln{Z'Z;Alﬁli)Suldlgg?i aon ()’)}"'CSandblasted *m’”{znZiAgg,S,deIZr;e;,-m (l)}

with
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are the correction factors defined in Formula (3);

CSandblasted

Apost—irradiation
Moulded ,i

Apost—irradiation
Sandblasted ,i

The post-ir

is the absorbance of the exposed moulded plate;

(4)
(1)

radiation in vitro SPF; is rounded to one decimal place.

is the absorbance of the exposed sandblasted plate.

7.9 Calculation of final in vitro SPF; of each pair of plates

The final in

vitro SPF, of each pair of plates is then calculated using the following Formula (7) or F

If SPF,
(7)

If SPF,

NOTE ]

The final iy
7.10 Calc

7.10.1 Ge|
The final i
using the t

SPF;

m v,

The final iy

The standd

3,5: SPF,

. . o e L > . . C . . .=
h vitro,post—irradiation,i = n vitro,post—irradiation,final, i

<3,5:SPF,

h vitro,post—irradiation, i n vitro,post—irradiation, final, i

'his model is based on ring test characterization study results.

) vitro SPF, is rounded to one decimal place.
ulation of final in vitro SPF of the product

neral

h vitro SPF of the product is the arithmetical mean of the individual plate pairs. It is
btal number (n) of pairs used, expressed.fo one decimal point (truncation):

tro,final :(ZSPFin vitro,final i ]/"

| vitro SPF is rounded to.one decimal place .

rd deviation (s) is defined thus:

7.10.2 Va

2
2
Z(SPFin vitro,final,i) - [ZSPFin vitro,final,ij /n /(n_l)

lidation of final in vitro SPF

Atleast th

ee-pairs of treated plates shall be used to establish the final in vitro SPF value of the t

ormula (8):
_ \/SPFin vitro,post—irradiation i ]| 1,457
0,107
=SPF, vitro jpost—irradiation, i (8)
calculated
pst sample.

If the 95 % confidence interval (CI) of the calculated final in vitro SPF value is greater than 17 % of the mean,
additional pairs of treated plates can be added until the 95 % Cl is reduced to below 17 % of the mean. If this
criterion is not fulfilled after ten valid pairs, then the entire test shall be rejected and repeated.

© IS0 2024 - All rights reserved
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The 95 % confidence interval (95 % CI) of the mean final in vitro SPF is expressed as:

95 % C

cis calcula

I= (SPFin vitro,final ~— C) to (SPFin vitro,final + C)

ted as:

c=(t) x SEM = (t) xs/v'n

The percentage half-range confidence interval is calculated as:

reference to this test method;

constant “C” for moulded (0,225 for emulsion and 0,000 for alcoholic one-phase-formul

100 x ¢/SPF

in vitro,final

is the standard error of the mean;
is the total number of pairs of plates used;

is the t value from the “two-sided” student-t distribution table at a probability level p
with degrees of freedom v = (n - 1).

eport

s describing the determination of in vitro SPF of a sunsereen product using this metho
contain the following information:

ind address of testing facility;

ication of the individual conducting the test;

 identification and date of the testing;

bf company and product references (e.g., batch identification/other reference(s) to i

asted (0,800 for emulsion and 0,800 for alcoholic one-phase formulation) plate;

d description~gf’instruments used, manufacturer and instrument model with t
tion summaryin this document;

d information on test plates used (plate manufacturer, batch code, confirmation of ad
ertificate ref to Annex B);

hlibration factor “Y” used to adjust the radiometer measurement with the

=0,05and

d shall, ata

Hentify the

ation) and

he system

herence to

reference

spectroradiometer measurement of the UV exposure source (see 6.5.2);

CI[%] =
where
SEM
n
t
8 Testy
Te‘st.repori
minimum,
a) name:
b) identif
9
d) samplg
e) name
produgdt);
f)
sandbl
g) detailg
calibrg
h) detailg
plate ¢
i) the c:
j)
k)
1)
mean,
m)
n)

individual data for each pair (pre-exposure and post-exposure);

and 95 % CI as a number and as a %, and 17 % of the mean final in vitro SPF;

mean UV absorbance values at each 1 nm wavelength increment for the test sample;

statistical data (e.g., Confidence Interval, standard deviation);

© IS0 2024 - All rights reserved
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UV irradiance (MED/hr) and irradiation dose value Dx (MED) used to irradiate the test sample;

mean final in vitro SPF of the tested products, rounded to one decimal place, standard deviation on the
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o) final in vitro SPF results (rounded to one decimal place) of three reference sunscreen formulations
tested within the last 30 days prior to the test of the test sample (see 5.2), with standard deviation and
Confidence Interval and accompanying statement that the reference standard SPF results fall within the
respective acceptance limits for the standards as per Table C.1 in Annex C;

p) protocol deviation if any.

The report can be generated automatically using the calculation spreadsheet "ISO-23675_SPF-Calculation.
xIs", which is available at https://standards.iso.org/iso/23675/ed-1/en/.

© IS0 2024 - All rights reserved
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Annex A
(normative)

UV exposure and erythemal action spectra and solar simulator UV
spectrum

Table A.1 — UV exposure and erythemal action spectra and solar simulator UV spectrum

Reference solar spec-

UV calculation Erythema trum Sol. Sim. RCEE ategpt. Range
Mid;isgfen;iczs(;l?&né‘e/;-i?;sg%adi- Action Spectrum SSR (W-m2:nm1) %RCEE Lower Upper
nm L) EA) S(A) Sum{E*S}/T limit limit
290 3,680E-06 1,00E+00 4,41E-05 0,00 % - <0,1%
291 1,300E-05 1,00E+00 5,50E-05
292 4,500E-05 1,00E+00 8,28E-05
293 1,300E-04 1,00E+00 2,38E-04
294 3,400E-04 1,00E+00 8,22E-04
295 7970E-04 1,00E+00 2,69E-03
296 1,650E-03 1,00E+00 8,03E-03
297 3,000E-03 1,00E+00 2,10E202
298 5,500E-03 1,00E+00 5,03E-02
299 8,500E-03 8,05E-01 1,04E-01
300 1,280E-02 6,49E-01 1,89E-01 4,00 % 1,00 % 8,00 %
301 2,100E-02 5,22E-01 3,35E-01
302 3,000E-02 4,21E,01 5,36E-01
303 4,100E-02 3339E401 8,05E-01
304 5,300E-02 24/73E-01 1,13E+00
305 6,510E-02 2,20E-01 1,56E+00
306 8,400E-02 1,77E-01 2,01E+00
307 9,700E-02 1,43E-01 2,58E+00
308 1,200E-01 1,15E-01 3,08E+00
309 1,450E40% 9,25E-02 3,70E+00
310 1,740E-01 7,45E-02 4,25E+00 55,70 % 49,00 % 65,00 %
311 T950E-01 6,00E-02 4,77E+00
312 2,150E-01 4,83E-02 5,38E+00
313 2,450E-01 3,89E-02 5,98E+00
314 2,700E-01 3,13E-02 6,40E+00
315 2,950E-0T 2,52E-02 6,00E+00
316 3,100E-01 2,03E-02 7,25E+00
317 3,300E-01 1,64E-02 7,73E+00
318 3,500E-01 1,32E-02 8,06E+00
319 3,700E-01 1,06E-02 8,34E+00
320 3,980E-01 8,55E-03 8,70E+00 87,40 % 85,00 % 90,00 %
321 4,050E-01 6,89E-03 8,99E+00
322 4,300E-01 5,55E-03 9,32E+00
323 4,600E-01 4,47E-03 9,55E+00
324 5,000E-01 3,60E-03 9,76E+00
325 5,360E-01 2,90E-03 9,91E+00
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Table A.1 (continued)

Reference solar spec-

UV calculation Erythema rum Sol. Sim. RCEE accept. Range
Mid;i;gfer’gi(is(;lzrll\lnz‘e/\l;‘ii?zlﬁgigadi— Action Spectrum SSR (W-m2-nm1) %RCEE Lower Upper
nm I, (1) E(A) S(A) Sum{E*S}/T limit limit
326 5,450E-01 2,33E-03 1,02E+01
327 5,650E-01 1,88E-03 1,03E+01
328 6,000E-01 1,51E-03 1,04E+01
329 6,150E-01 1,41E-03 1,06E+01
330 6,300E-01 1,36E-03 1,07E+01 93,30 % 91,50 % 95,50 %
331 6;350E-0% +32£-63 10986t
332 6,370E-01 1,27E-03 1,10E+01
333 6,420E-01 1,23E-03 1,11E+01
334 6,470E-01 1,19E-03 1,12E+01
335 6,500E-01 1,15E-03 1,13E+01
336 6,520E-01 1,11E-03 1,14E+01
337 6,600E-01 1,07E-03 1,14E+01
338 6,700E-01 1,04E-03 1,15E+01
339 6,750E-01 1,00E-03 1,16E+01
340 6,800E-01 9,66E-04 1,17E+01 95,50 % 94,00 % 97,00 %
341 6,820E-01 9,33E-04 1,18E+01
342 6,840E-01 9,02E-04 1,19E+01
343 6,860E-01 8,71E-04 149E%01
344 6,880E-01 8,41E-04 1,19E+01
345 6,900E-01 8,13E-04 1,20E+01
346 6,920E-01 7,85E-04 1,20E+01
347 6,940E-01 7,59E-04 1,20E+01
348 6,960E-01 7,33E-04 1,21E+01
349 6,980E-01 7,08E-04 1,22E+01
350 7,000E-01 6,84E-04 1,22E+01 97,20 %
351 7,020E-01 6,61E-04 1,22E+01
352 7,040E-01 6,38E-04 1,23E+01
353 7,060E-01 6,17E-04 1,23E+01
354 7,080E-01 5,96E-04 1,23E+01
355 7,100E-01 5,75E-04 1,23E+01
356 7,440E-01 5,56E-04 1,23E+01
357 7180E-01 5,37E-04 1,23E+01
358 7,220E-01 5,19E-04 1,23E+01
359 7,260E-01 5,01E-04 1,23E+01
360 7,300E-01 4,84E-04 1,23E+01 98,50 %
361 7,340E-01 4,68E-04 1,23E+01
362 7,380E-01 4,52E-04 1,23E+01
363 7,420E-01 4,37E-04 1,22E+01
364 7,460E-01 4,22E-04 1,21E+01
365 7,500E-01 4,07E-04 1,20E+01
366 7,530E-01 3,94E-04 1,18E+01
367 7,600E-01 3,80E-04 1,17E+01
368 7,700E-01 3,67E-04 1,15E+01
369 7,750E-01 3,55E-04 1,13E+01
370 7,800E-01 3,43E-04 1,10E+01 99,30 %
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Table A.1 (continued)
UV calculation Erythema Referenier:llsr(:llar spec Sol. Sim. RCEE accept. Range

Mid;i;gfer’gi(is(;lirll\lnz‘e/\l;‘ii?zlﬁgigadi— Action Spectrum SSR (W-m2-nm1) %RCEE Lower Upper
nm I, (1) E(A) S(A) Sum{E*S}/T limit limit
371 7,840E-01 3,31E-04 1,07E+01
372 7,880E-01 3,20E-04 1,04E+01
373 7,920E-01 3,09E-04 1,01E+01
374 7,960E-01 2,99E-04 9,65E+00
375 8,000E-01 2,88E-04 9,37E+00
376 8;060E-01 2579807+ 8;98E+00
377 8,120E-01 2,69E-04 8,60E+00
378 8,180E-01 2,60E-04 8,20E+00
379 8,250E-01 2,51E-04 7,71E+00
380 8,300E-01 2,43E-04 7,18E+00 99,80 %
381 8,350E-01 2,34E-04 6,70E+00
382 8,400E-01 2,26E-04 6,15E+00
383 8,480E-01 2,19E-04 5,58E+00
384 8,550E-01 2,11E-04 4,99E+00
385 8,600E-01 2,04E-04 4,42E+00
386 8,650E-01 1,97E-04 3,86E+00
387 8,750E-01 1,91E-04 3,35E+00
388 8,820E-01 1,84E-04 2,85E+00
389 8,860E-01 1,78E-04 2,39E+00
390 9,000E-01 1,72E-04 2,00E+00 100,00 %
391 9,060E-01 1,66E-04 1,63E+00
392 9,120E-01 1,60E-04 1,30E+00
393 9,180E-01 1,55E-04 1,02E+00
394 9,250E-01 1,50E-04 7,81E-01
395 9,300E-01 1,45E-04 592E-01
396 9,350E-01 1,40E-04 4,44E-01
397 9,420E-01 1,35E-04 3,25E-01
398 9,540E-01 1,30E-04 2,31E-01
399 9,620E-01, 1,26E-04 1,59E-01
400 9,700E-0¥ 1,22E-04 1,07E-01 100,00 % 99,90 % 100,00 %
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Figure A.1 — Solar simulator UV spectrum
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Figure A.2 — Erythemal action spectrum
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Annex B
(normative)

Specification sample plate

eral

Moulded and sandblasted PMMA plates shall be used as the plate for sunscreen application according to

this metho
exposed td
preparatio
skin-like m
homogene

B.2 Size

B.2.1 Th
important
specificati

The surfad
criteria as

B.2.2 Profilometer

Non-cq
transld

Optical
high r¢

B.2.3 Me
A surf:

— Aspee

B.2.4 An|

Fill in

[ sensor based on a white light chromatic aberration principle is recommended which 4

plysis operators

d. Samples plates shall be UVR-transparent, non-fluorescent (i.e. no detectable fluoresg

UVR and measured with a spectrophotometer), photostable and inert to all ingredi
hs to be tested. Furthermore, to enable the application of stable, thin films of differen
anner, the plate shall have a standard, textured upper surface. The plate shall allow
us film to be formed after the product has been spread.

and surface profile of plate

e size of the plate shall be chosen such that the application area is not less than 14
to verify the exact dimension of the plate before performing this method and/or ta
n in the accompanying certificate of analysis from the manufacturer.

e profile characteristics of the plates were determined based on several batches ung
Fecommended here below.

ntact surface topographic analysis coensisting of an optical sensor, a motion contrg
ition stage, and microtopography software.

solution of at least 10 nm vefitically and 1 pm horizontally.

asurement
ice area of at least X2 10 mm and Y =5 mm with at least 15 pm intervals.

d of at least 1000 um/s is recommended according to sensor type and frequency.

hon“measured points by a smooth shape calculated from the neighbours.

ence when
ents in the
L types in a
hn optimal,

b cm?2. It is
check the

er specific

ller, an x-y

y1lows for a

Leveling m

ethod by least square plane by subtraction.

Conversion to a series by extraction west-east of all surface profiles for 2D profile parameters.

Gaussian fi

Iters of 0,8 mm should be used according to profilometer characteristics.

© IS0 2024 - All rights reserved
20


https://standardsiso.com/api/?name=f2766df06c71c701a5f5b84c6ade891b

ISO 23675:2024(en)

B.2.5 Profile parameters

an average

Ra (pm): The mean arithmetic deviation of the roughness profile.

Rv (pm): The maximum depth of profile valleys within a sampling length.

Rdq (°): The root-mean-square slope of the profile within a sampling length.

Al (umZz.mm1): The upper area, i.e., the area of the rest overs of the peaks extending above
profile + kernel.

Ssc (L.um): The arithmetic mean summit curvature of the surface, which indicates the
of peaks and valleys.

Vvv (mL/m?): The volume of void in the valleys, i.e., the volume of rest overs of valleys exten|
an average profile + kernel.

B.3 Sperification

B.3.1 Geperal

Correct plg
transparer
and surfac

B.3.2 M

te specification is of primary importance to the correctdeployment of this method.[}
t PMMA is the preferred material for test plates . Specifications for plate-to-plate repr
e roughness parameters are defined here after.

ulded PMMA plate

Ra (um) =4,853+ 0,501
Rv (um) = 13,042 + 0,989
Rdq (°) =11,12242,032

A1l (um? mm1) = 239,750 + 70,165

Ssc (1/um) =0,033 £ 0,021

Vvv (mm3/mm?2) =1,044-10"* £ 9,76-10°5

mean form

ding below

b]-[20] UVR-
oducibility

B.3.3 Sandblasted PMMA plate
Ra (Wm) = 4,188 + 0,514
Ry~ 1im) = 11,402 + 2,499
Rdq () = 11,004 + 1,938

A1 (um2 mm) = 238,252 + 72,663

Ssc (1/um) =0,032£0,015

Vvv (mm3/mm?2) =8,701-10"* + 2,325-10"*
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B.4 Plate optical characteristics

B.4.1 Transmittance specifications

ISO 23675:2024(en)

Representative samples of each lot of PMMA plates are to be tested for transmission properties to ensure
compliance. The profiled surface of the test plate is to be treated with pure glycerin or a modified glycerin
solution as shown in Table B.1, or white petroleum.

Table B.1 — Modified glycerin solution

B.4.2 Me¢

B.4.2.1 P
modified g
slide shoul
a bare fing

B.4.2.2 P
400 nm) ag

B.4.3 Mi
Limits for {
290 nrf
300 ni
320 ny

Ingredient %

Glycerin BP/USP/]P 90,0

Sodium lauryl sulfate (SLS) solution (1 % SLS solution in 10.0
water) ’

thod

ertip.

:>60%T

:>69%T
1:>81% T

nimum transmission values

repare a standard PMMA blank plate by applying approximately 15) mg of pure
lycerin solution or white petroleum as a thin continuous film to the rough side of thg
 be transparent after treatment. Wipe away any excess glycerinanaterial/white petr

lace the plate in the light path of the UV spectrophotometer. Measure transmittance
ainst air (with no plate) as the reference light path.

he treated moulded and sandblasted PMMA plate transmission values are:

blycerin or
plate. The
bleum with

290 nm to
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Annex C
(normative)

SPF reference sunscreen products

C.1 Mean SPF and acceptance limits for reference sunscreen formulations

Fable-€-t—Meam-SPF-amd Hritsforref 6 bt

Reference sunscreen formu- Acceptance limits
: Mean SPF — —
lation Lower limit Upper limit
P2 16,1 13,7 18,5
P3 15,7 13,7 17,7
P5 30,6 23,7 37,4
P6 43,0 31,0 54,9
P8 63,1 439 82,3

C.2 P2 SPF reference standard

C.2.1 Formula and preparation for product standard

Ingredients mass fraction (%)
Phase 1: | Lanolin 4,5
Cocoa Butter 2,0
Glyceryl Monostearate 3,0
Stearic Acid 2,0
Octyl Dimethyl PABA/(padimate O) 7,0
Benzophenone;3’'(Oxybenzone ) 3,0
Phase 2: | Water 71,6
Sorbitol 5,0
Triethanolamine 1,0
Methylparaben 0,3
Propylparaben 0,1
Phase 3:  Benzyl Alcohol 0,5

C.2.2 Manufacturing process

C.2.2.1 Step 1: Melt the ingredients of Phase 1 and mix using a propeller agitator at 77 °C to 82 °C until
uniform.
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C.2.2.2 Step 2: Mix Phase 2 using a propeller agitator, at 77 °C to 82 °C.

C.2.2.3 Step 3: Add the batch of step 1 to the batch of step 2 and mix until smooth and uniform; slowly cool
the batch to 49 °C to 54 °C.

C.2.2.4 Add benzyl alcohol of Phase 3 to the batch of step 3; mix until uniform and continue to cool batch to
35°C to 41 °C.

C.2.2.5 Compensate for water loss and homogenize, avoiding air entrapment; cool batch to 27 °C to 32 °C.

C.2.3 Physicochemical datal)

Appearande: white/yellowish fluid emulsion
pH: 8,0+0,5
Viscosity (R0 °C): range of values: 19 000 mPa-s to 33 000 mPa-s [Brookfield®}) rotating yiscometer,

RV type, helipath type, spindle B, speed 10 r/min (0,167 s'1J)retation time|60 s]
NOTE The values provided above are specific to the material used.

Density (20 °C): 0,970 £ 0,05 g.cm™3

C.2.4 Analytical data

C.2.4.1 Principle

The formullation shall be sampled gravimetrically and dissolved in methanol, in which the analytes are
soluble. Thie solution shall be diluted with HPLC mobileZphase and analysed by reverse phase HPIC.

The concentrations of the analytes in the sample ate determined by quantification against a mixed external
standard splution of analyte raw materials.

C.2.4.2 (hemicals/reagents

C.2.4.2.1 |Benzophenone-3, produetion raw material, various suppliers.
C.2.4.2.2 |Ethylhexyldimethyl PABA, production raw material, various suppliers.
C.2.4.2.3 |Methanol, HRIXC grade.

C.2.4.2.4 |Water-frésh distilled.

C.2.4.2.5 |Glacial acetic acid, of high purity

C.2.4.2.6 Solution, with mass fractions of 85 % methanol and 1 % acetic acid.

Add 10 ml of glacial acetic acid to 850 ml of methanol and make up to 1 000 ml with water. Filter under
vacuum through a 0,45 pum PTFE membrane filter.

1) Brookfield® is the trademark of a product supplied by Brookfield Engineering Laboratories. This information is
given for the convenience of users of this document and does not constitute an endorsement by ISO of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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C.2.4.2.7

Mixed standard

ISO 23675:2024(en)

Accurately weigh 30 mg of benzophenone-3 and 70 mg of octyl dimethyl PABA into a 100 ml volumetric flask
and dissolve in and make to volume with methanol. Mix well.

C.2.4.2.8 Mixed working standard

Pipette 5 ml of mixed standard (C.2.4.2.7) into a 50 ml volumetric flask and make to volume with solution in
accordance with C.2.4.2.6.

Apparatus
Injector:

Column:

Detector:

Data:
Cc.24.3 S

C.2.4.3.1
50 ml volu

C.2.4.3.2
C.2.4.3.3
C.2.4.3.4
C.2.4.3.5
C2.4.4 (

C.2.4.441
the method

— HPLC

Injection volume

10,0 pl

Type
Mobile phase

Flowrate

Type

Wavelength

Quantification

ample preparation

metric flask.

uality contrel

reverse phase C8 5 pm 4,6 mm x 250 mm or equivalent
solution in accordance with C.2.4.2.6
1,5 ml.min-1

uv

308 nm [or 254 nm for fixed wavelength detection (less ser]sitive, less

specific)]

peak area

Using an analytical balance, weigh approximately 1 g of formulation, to the nearest 0,]

Add methanol (C.2.4.2.3) to dissolve'the sample and make up to volume.
Ultrasonicate the flask for 5 min and shake to completely mix the sample.
Pipette 1 ml into a 10 ml graduated tube and make up to volume with HPLC mobile ph

Analyse the sampleeand mixed working standard (C.2.4.2.8) by reverse phase HPLC.

Analyse“a sample of HPLC mobile phase and a placebo, if available, prepared in accor
|, by.réverse phase HPLC, to confirm the absence of interfering chromatographic peaks.

| mg, into a

ase.

dance with

C.2.4.4.2 Analyse three mixed working standards (C.2.4.2.8) by reverse phase HPLC and calculate the
coefficient of variation of the analyte peak areas.

€245 C

alculations

Analyte is calculated following Formula (C.1).

a

X=—no

C 50

X X
dgq 1000 m

© IS0 2024 - All rights reserved
25

(C.1)


https://standardsiso.com/api/?name=f2766df06c71c701a5f5b84c6ade891b

where

U5t

m

ISO 23675:2024(en)

is the analyte, expressed in percentage mass fraction;

is the peak area in the sample extract;

is the mass concentration of analyte in the working standard in milligrams per litre;

is the analyte peak area in the working standard;

is the mass of the sample expressed in grams.

C.2.5 Acceptance criteria

The analyt

a)
b)

the st4
recove
C) no intg
C.2.6 Std
Store the 1

expiration

C3 P3§

ical results are acceptable if the following are achieved:
ndard coefficient of variation shall be < 2,5 %;
ry value shall be 100 % * 5 % for all actives;

rfering chromatographic peaks in the sample placebo or working solvent.

)rage and expiration

date provided by the manufacturer specifications.

PF reference standard

C.3.1 Ingredients

eference material at 20 °C in a vessel protected from light:The package label shall

include an

Ingredients Mass fraction (%)
Phase 1: cetearyl alcohol 2,205
PEG-40 castor oil 0,6B
sodium cetostearyl sulfate 0,315
decyl oleate 15,p
ethylhexyl methoxycinnamate (CAS 5466-77-3)(2-ethylhexyl-4-meth- 3,
oxycinnafate)
butyl'methoxydibenzoylmethane (CAS 70356-09-1) 0,1
propylparaben 0,1
Phase 2: water 53,57
phenylbenzimidazole sulfonic acid (CAS 27503-81-7)(2-phenylbenzim- 2,78
idazole-5-sulfonic acid)
sodium hydroxide (45 % solution) 09
methylparaben 0,3
disodium EDTA 0,1
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Phase 3: water 20,0
carbomer (grade 980) 0,3
sodium hydroxide (45 % solution) 0,3

C.3.2 Manufacturing process

C.3.2.1 HeatPhase 1to 75 °C to 80 °C and heat Phase 2 to 80 °C (if necessary, increase heat until solution is
clear and cool to 75 °C to 80 °C).

C.3.2.2 Add Phase 1 to Phase 2 while stirring Phase 2.

C.3.2.3 Prepare phase 3, disperse carbomer in water by stirring with a rotor/stator dispersef, then add
sodium hygroxide for neutralization.

C.3.2.4 Add phase 3 to phases 1 and 2 while stirring and homogenize for about 3 min.
C.3.2.5 Adjust pH with sodium hydroxide or lactic acid and stir until completely cool.

C.3.2.6 (Compensate for water loss and homogenize.

C.3.3 Physicochemical data

Appearandge: white to slightly yellowish emulsion
pH: 7,5+0,5
Density (20 °C): 0,970 + 0,05 g.cm™3

Viscosity (R0 °C): range of values: 2 000 mPa‘s to 4 000 mPa-s [Brookfield® rotating viscometgr, RV type,
spindle 4, speed 20 r/min™ (0,333 s1), rotation time 60 s]

NOTE The values provided above are specific to the material used.

C.3.4 Stograge and expiry

Store the feference material @20 °C in a vessel protected from light. The package label shall|include an
expiration|date provided bythe manufacturer specifications.

C.3.5 Analytical data

C.3.5.1

3 amalytes are
soluble. The solutlon shall be diluted Wlth HPLC moblle phase and analysed by reverse phase HPLC.

The concentrations of the analytes in the sample are determined by quantification against a mixed external
standard solution of analyte raw materials.

C.3.5.2 Chemicals/reagents
C.3.5.2.1 Phenylbenzimidazole sulfonic acid, production raw material; various suppliers.

C.3.5.2.2 Butyl methoxydibenzoylmethane, production raw material; various suppliers.
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C.3.5.2.3

C.3.5.2.4

C.3.5.2.5

C.3.5.2.6

C.3.5.2.7

ISO 23675:2024(en)

Ethylhexyl methoxycinnamate, production raw material; various suppliers.

Methanol, HPLC grade.
Water, fresh distilled.
Glacial acetic acid, anala

Solution, with mass fract

r or higher purity.

ions of 85 % methanol and 1 % acetic acid

Add 10 ml of glacial acetic acid to 850 ml of methanol and make to 1 000 ml with water. Filter under vacuum
through a 0,45 pm PTEE membrane filter

C.3.5.2.8

Accurately
a minimun
methanol.

— butyl g

ethylh

NOTE
achieve con

C.3.5.2.9

Mixed standard.

weigh 65 mg of phenylbenzimidazole sulfonic acid into a 100 ml volumetrid flask and
i of 0,1 M NaOH. Weigh into the flask the remaining analytes as listed andrake up to v

hethoxydibenzoylmethane 10 mg;

Pxyl methoxycinnamate 75 mg.

omplete solution might not
plete solution.

occur immediately. Mixing by wltirasonic bath and standing wi

Mixed working standard.

Pipette 5 ml of the mixed standard (C.3.5.2.8) into a 50_ni} volumetric flask and make up to volun

solution in

accordance with C.3.5.2.7.

dissolve in
blume with

th time will

he with the

itivity, less

C.3.5.3 Apparatus — HPLC
Injector: Injection volume 10,0.ut
Column: Type reverse phase C8 5 um
4,6 mm x 250 mm or equivalent
solution according to C.3.5.2.7
Flowrate 1,5 ml.min-!
Detector: Type uv
Wavelength 308 nm [or 254 mm for fixed wavelength detection (less sensg
speetieH
Data: Quantification peak area
C.3.5.3.1 Add methanol to dissolve the sample and make up to volume.
C.3.5.3.2 Ultrasonicate the flask for 5 min and shake to completely mix the sample.
C.3.5.3.3 Pipette 1 ml into a 10 ml graduated tube and make up to volume with HPLC mobile phase.
C.3.5.3.5 Analyse the sample and mixed working standard by reverse phase HPLC.
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C.3.5.4 Quality control

C.3.5.4.1 Analyse a sample of HPLC mobile phase and a placebo, if available, prepared according to the
method reverse phase HPLC, in order to confirm the absence of interfering chromatographic peaks.

C.3.5.4.2 Analyse three mixed working standards (C.3.5.2.9) by reverse phase HPLC and calculate the
coefficient of variation of the analyte peak areas.

C.3.5.5 Calculations

X=i><1 rfnnXS:O (€2)
where
X is the analyte, expressed in percentage mass fraction;
a is the peak area in sample extract;
C is the mass concentration of analyte in working standard in milligtants per litre;
agq  [is the analyte peak area in working standard;
m is the mass of the sample expressed in grams.
C.3.5.6 Acceptance criteria
The analytjical results are acceptable if the following are achieved:
a) the stgndard coefficient of variation is <2,5 %j;
b) recovery value is 100 % * 5 % for all actives;
¢) no intgrfering chromatographic peaks inthe sample placebo or working solvent;
d) storagg and expiry.
C.3.5.7 Sgorage and expiration
Store the rgference material @20 °C in a vessel protected from light.
The package label shall ificlude an expiration date provided by the manufacturer specifications.
C.4 P5 SPF30.reference standard
C.4.1 Ingredients
Ingredient % weight of composition (g.kg1)
Al Water 39,35
Disodium EDTA 0,05
Methylparaben 0,35
Chlorphenesin 0,20
Phenoxyethanol 0,70
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A2 Glycerin 5,00

B1 Xanthan gum 0,01
Butyl methoxydibenzoylmethane 3,00
Octocrylene 10,00
Octyl Salicylate 5,00
Benzophenone-3 5,00

B2 PPG-2 Myristyl ether propionate 2,00
Octyldodecyl neopentanoate 2,00
Butyloctyl salicylate 8,00
PVP/Eicosene copolymer 1,30

B3 Polyglyceryl-3 methyl glucose distearate 2,00
Cetyl alcohol 0,50
Stearic acid 1,00
Butylparaben 0,03

C Cyclopentasiloxane 3,00
Acrylates/C10-30 Acrylate crosspolymer 0,20
Water 1,00
Triethanolamine 0,06

E Water 10,00
Potassium cetyl phgsphate 0,25

C.4.2 Process

C.4.2.1 (ombine Al inte-main kettle. Heat and mix to 80 °C.

C.4.2.2 While contents in main kettle are heating, premix A2. Add A2 to main kettle when temperature

is 75 °C.

C.4.2.3 (ombine ingredients of B1 in side kettle #1. Mix and heat to 80 °C. Maintain heat and mix in until

homogenous.

C.4.2.4 Combine ingredients of B2 in inside kettle #2. Mix and heat to 80 °C. Maintain heating and mixing
until homogenous. Add B2 ingredients into kettle with B1 ingredients. Mix well.

C.4.2.5 Combine ingredients in B3 in side kettle #3. Heat and mix to 80 °C. Maintain heating and mixing
until homogenous. Add ingredients in B3 into kettle #1 with ingredients of B1/B2. Mix well.

C.4.2.6 Add ingredients from kettle #1 containing B1/B2/B3 into the main kettle containing A1/A2. Start
homogenization. Maintain temperature and mixing for 10 min to 15 min.
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C.4.2.7 Begin cooling to room temperature while maintaining homogenization.

C.4.2.8
uniform.

C4.29
Mix until u

niform.

When mixture has cooled to 60 °C, add premix of ingredients of C into the main kettle. Mix until

When temperature reaches 35 °C to 40 °C, add ingredients in D premixture into the main kettle.

C.4.2.10 Also while the temperature is between 35 °C and 40 °C, add ingredients in E premixture into the
main kettle. Mix until uniform.

C.4.2.11 G

3 1s i 4+ 4+
IICIITUT LUUIIIIS LU T UVUIII Lcllll.lcl dalturc.

C.4.3 Physiochemical data

Colour:
Odor:

Appearang
pH:

Viscosity (

Specific gr
C.4.4 Stq
Twelve mo
C4.5 An
UV filters y
C4.6 Ac
The analyt

a) the stg

b) recove

C.4.7 Stq

white/slightly off-white

characteristic

e: smooth lotion
55%0,5

D0 °C):
after 60 s)

hvity (20 °C): 1,00 £ 0,05 g.cm™

)rage and expiry

alytical method

Ceptance criteria

ndard coefficient of variation is < 2,5 %;

ry valueds\100 %/5 % for all actives.

Jrageand expiration

resent can be measured using EN 1634 4[28] analytical method.

ical results are acceptable if the following are achieved:

77 000 mPa.s + 10 % (Brookfield® LV with heliopath, spindle F, 12 r/m

hths at 20 °C from the fabrication datexin’a vessel protected from light.

St th £ 4 L. | DN O = 1 4 el L 1 elad
ore € rererence MmMaterarat zu— CIira VesSser prutciicd 1T UL ITZIIT.

expiration date provided by the manufacturer specifications.
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C.5 P6 SPF reference standard
C.5.1 Ingredients

Phase1  (Oil Phase)

Ceteareth-12 1,00
Dicaprylyl carbonate 8,00
Isopropyl palmitate 5,00
Ethylhexyl methoxycinnamate 5,00
Bis-Ethylhexyloxyphenol methoxyphenyl triazine 2,00

Phase 2 | (Water phase)

Water 58,80
Disodium EDTA 0,20
Chlorphenesin 0,30
Phase 3 | Water and Acrylates/Beheneth-25 Methacrylates“Copolymer 1,50

(28 % to 33 % Acrylates Beheneth-25 methacrylate copolymer)

Phase4 | Water and sodium hydroxide (30 % NaOH) adjusttopH=7
Phase 5 Cyclohexasiloxane, Cyclopentasiloxane 6,0
DMDM Hydantoin 0,20
Phase 6 | Methylene Bis-Benzotriazolyl Tetramethylbutylphenol (nano), 12,00
water,decyl-glucoside, propylene glycol, xanthan gum (50 %
MBBT)

C.5.2 Process

C.5.2.1 Heat Phase 1 and Phase 2 in separate kettles up to 80 °C. Mix each phase until uniform.
C.5.2.2 Under mixer, add Phase 1 at 80 °C into Phase 2 at 80 °C.

C.5.2.3 Add immediately Phase 3 under homogenizer. Mix until homogeneous.

C.5.2.4 Adjust pH to 7 with Phase 4. Mix with homogenizer until homogeneous.

C.5.2.5 Cool down to 60 °C and add Phase 5. Mix until homogeneous
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C.5.2.6 Cool down to room temperature and add Phase 6 under stirrer. Mix until homogeneous.

C.5.2.7 Adjust for water loss and homogenize, avoiding air entrapment.

ISO 23675:2024(en)

C.5.3 Specifications

C.5.3.1 Appearance: White cream.

C5.3.2 p

H value (25 °C): 7,0 £ 0,3.

C.5.3.3 Viscosity: 16 000 mPa.s to 19 000 mPa.s using Brookfield® DVIII Ultra, Spindle RV-5 at 10 r.min1.

C.5.34 D
C.5.4 An
UV filters

C.5.5 Stq

Store the 1
expiration

ensity: 0,95 g.cm™ to 0,98 g.cm™3.
alytical method
resent can be measured using EN 16344.128]

)rage and expiration

eference material at 20 °C in a vessel protected from light, The package label shall

date provided by the manufacturer specifications.

C.6 P8 Iigh reference standard

C.6.1 Ingredients

Phase 1 Oil phase Mass fraction (%)
Ceteareth-12 1,00
C12-15 Alkyl Benzoate 7,00
[sopropyl palmitate 5,00
Ethylhexyl methoxycinnamate 5,00
Bis-Ethylhexyloxyphenol 3,00
Methoxypheyl triazine 3,00
Ethylhexyl salicylate 3,00

Phase 2 Water phase
Water 47,30
Disodium EDTA 0,20
Chlorphenesin 0,30
Phenoxyethanol 1,00
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Phase 3 Water and Acrylates/Beheneth-25 1,20
Methacrylates Copolymer (23% to
28 % acrylates/behenyth-25 meth-
acrylate copolymer)

Phase 4 Water and Sodium Hydroxide (30 % adjusttopH =7

NaOH)

Phase 5 Cyclohexasiloxane, Cyclopentasilox- 6,0
ane

Phase 6 Methylene Bis-Benzotriazolyl 20,00

Tetramethylbutylphenol (nano), wa-
ter,decyl glucoside, propylene glycol,
xanthan gum (50 % MBBT)

C.6.2 Process
C.6.2.1 Heat Phase 1 and Phase 2 in separate kettles up to 80 °C. Mix each phase until uniform.
C.6.2.2 Under mixer, add Phase 1 at 80 °C into Phase 2 at 80-2C.

C.6.2.3

o=

dd immediately Phase 3 under homogenizer..Mix until homogeneous.

C.6.2.4

=

djust pH to 7 with Phase 4. Mix with hemogenizer until homogeneous.

C.6.2.5

@)

ool down to 60 °C and add Phase 5 Mix until homogeneous.
C.6.2.6 (ool down to room temperature and add Phase 6 under stirrer. Mix until homogeneous

C.6.2.7 Adjust for water loss dnd homogenize, avoiding air entrapment.

C.6.3 Specifications

C.6.3.1 Appearance;X\White cream.

C.6.3.2 le valte (25°C): 71+ 0,3.

C.6.3.3 Viscosity: 12 000 mPa.s to 15 000 mPa.s using Brookfield® DVIII Ultra, Spindle RV-5 at 10 r.min"L.
C.6.3.4 Density: 0,97-1 g.cm3.

C.6.4 Analytical method

UV filters present can be measured using EN 16344[28] analytical method.

C.6.5 Storage and expiration

Store the reference material at 20 °C in a vessel protected from light. The package label shall include an expiration
date provided by the manufacturer specifications, and a statement “Intended for Laboratory Use Only”.
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Annex D
(normative)

White petroleum and glycerin

White petroleum

White petroleum!29]

Identification
Synonym petrolatum, Vaseline
No CAS 8009-03-8
No CE 232-373-2
NoE E905b
Appearance Paste colourless to white, waxy
Chemiical properties
Formula hydrocarbons & €5
Physical properties
36 °C to®60°C
302°C
[usoltuble in water
0,9 g-cm3
>290 °C

182 to 221 °C
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