
Cosmetics — Sun protection test 
methods — In vivo determination of 
sunscreen UVA protection
Cosmétiques — Méthodes d’essai de protection solaire — 
Détermination in vivo de la protection UVA d’un produit de protection 
solaire

INTERNATIONAL 
STANDARD

ISO 
24442

Second edition 
2022-06

Reference number 
ISO 24442:2022(E)

© ISO 2022

This is a preview of "ISO 24442:2022". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISO/ISO244422022?source=preview


ii

ISO 24442:2022(E)

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2022
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on 
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below 
or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

   © ISO 2022 – All rights reserved
 

This is a preview of "ISO 24442:2022". Click here to purchase the full version from the ANSI store.

https://www.iso.org
https://webstore.ansi.org/Standards/ISO/ISO244422022?source=preview


ISO 24442:2022(E)

Foreword ..........................................................................................................................................................................................................................................v
Introduction .............................................................................................................................................................................................................................. vi
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ..................................................................................................................................................................................... 1
3	 Terms	and	definitions .................................................................................................................................................................................... 1
4 General principle ................................................................................................................................................................................................. 3
5 Test subjects ............................................................................................................................................................................................................. 3

5.1 Selection of the test subjects ...................................................................................................................................................... 3
5.1.1 General ........................................................................................................................................................................................ 3
5.1.2 Skin colour of the test subjects .............................................................................................................................. 4
5.1.3 Age restriction ...................................................................................................................................................................... 4
5.1.4 Frequency of participation in tests .................................................................................................................... 4
5.1.5 Ethics and consent ............................................................................................................................................................ 4

5.2 Number of test subjects .................................................................................................................................................................. 4
6 Apparatus and materials— Source of ultraviolet radiation .................................................................................. 4

6.1 General ........................................................................................................................................................................................................... 4
6.2 Quality of ultraviolet radiation ................................................................................................................................................ 5
6.3 Total irradiance (UV, visible and near infrared rays) .......................................................................................... 5
6.4 Uniformity of beam ............................................................................................................................................................................ 5

6.4.1 General ........................................................................................................................................................................................ 5
6.4.2 Film densitometry ............................................................................................................................................................ 5
6.4.3 UV sensor .................................................................................................................................................................................. 6
6.4.4 Large beam source ........................................................................................................................................................... 6
6.4.5 Small beam source ............................................................................................................................................................ 6

7 Maintenance and monitoring the UV solar simulator output .............................................................................. 7
7.1 Spectroradiometry ............................................................................................................................................................................. 7
7.2 Radiometry ................................................................................................................................................................................................ 8

8 Reference sunscreen formulations .................................................................................................................................................. 8
8.1 General ........................................................................................................................................................................................................... 8
8.2 Reference standard to be used ................................................................................................................................................. 9

9 Procedure .................................................................................................................................................................................................................... 9
9.1 Main steps ................................................................................................................................................................................................... 9
9.2 Test conditions ..................................................................................................................................................................................... 10
9.3 Position of the test subjects ..................................................................................................................................................... 10
9.4 Product application ......................................................................................................................................................................... 10

9.4.1 Overview ................................................................................................................................................................................ 10
9.4.2 General ..................................................................................................................................................................................... 10
9.4.3 Amount of product applied .................................................................................................................................... 10
9.4.4 Mode of delivery .............................................................................................................................................................. 11
9.4.5 Evaluation of application uniformity ............................................................................................................ 13
9.4.6 Drying time between application and UV exposure ........................................................................ 13
9.4.7 Exposure sub-sites ........................................................................................................................................................ 13

9.5 UV exposure ........................................................................................................................................................................................... 13
9.5.1 Provisional MPPDDiu ................................................................................................................................................... 13
9.5.2 Estimated MPPDDiu....................................................................................................................................................... 13
9.5.3 Incremental progression of UV dose ............................................................................................................. 13

9.6 Product removal ................................................................................................................................................................................. 14
9.7 Procedure for MPPDD assessment ..................................................................................................................................... 14

9.7.1 General ..................................................................................................................................................................................... 14
9.7.2 Time of assessment of MPPDD ............................................................................................................................ 14
9.7.3 Grading scale for the MPPDDis ............................................................................................................................ 15

iii© ISO 2022 – All rights reserved  

Contents Page

This is a preview of "ISO 24442:2022". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISO/ISO244422022?source=preview


ISO 24442:2022(E)

9.7.4 Erythema responses .................................................................................................................................................... 15
9.7.5 Data rejection criteria ................................................................................................................................................ 15
9.7.6 Test failure criteria ........................................................................................................................................................ 16
9.7.7 Expression of MPPDDs ............................................................................................................................................... 16

10 Calculation of the UVA protection factor and statistics ..........................................................................................16
10.1 Calculation of the individual UVAPF (UVAPFi) ....................................................................................................... 16
10.2 Calculation of product UVAPF ................................................................................................................................................ 17
10.3 Statistical criterion .......................................................................................................................................................................... 17
10.4 Validation of the test ...................................................................................................................................................................... 17

11 Test report ...............................................................................................................................................................................................................17
11.1 Overview ................................................................................................................................................................................................... 17
11.2 General information........................................................................................................................................................................ 17
11.3 Data in tabular for each test subject ................................................................................................................................ 18
11.4 Statistics for the test products .............................................................................................................................................. 18

Annex A (normative) Selection criteria for the test subjects .................................................................................................19
Annex B (normative)	Definition	of	the	source	of	UVA	radiation .........................................................................................21
Annex C (normative) UVAPF reference sunscreens formulations.....................................................................................24
Annex D (normative) Calculations and statistics ................................................................................................................................37
Annex E (normative) Colorimetric determination of skin colour typing ..................................................................43
Annex F (informative) Visual guidance for PPD grading— Visual appearance of PPD ...............................45
Annex G (informative) Sample report form ..............................................................................................................................................52
Bibliography .............................................................................................................................................................................................................................56

iv    © ISO 2022 – All rights reserved
 

This is a preview of "ISO 24442:2022". Click here to purchase the full version from the ANSI store.

https://webstore.ansi.org/Standards/ISO/ISO244422022?source=preview


ISO 24442:2022(E)

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 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 documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see 
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 217, Cosmetics, in collaboration with 
the European Committee for Standardization (CEN) Technical Committee CEN/TC 392, Cosmetics, in 
accordance with the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

This second edition cancels and replaces the first edition (ISO 24442:2011), which has been technically 
revised.

The main changes are as follows:

— this document has been aligned with the revised ISO 24444.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document specifies the procedure to determine the Ultraviolet A Protection Factor (UVAPF) of 
a sunscreen product using the persistent pigment darkening method according to the principles 
recommended by the Japan Cosmetic Industry Association (JCIA) in 1995[1]. The outcome of this test 
method can be used to determine the UVA classification of topical sunscreen products according to 
local regulatory requirements.

Topical sunscreen products are primarily rated and labelled according to their ability to protect against 
sunburn, using a test method to determine the in vivo sun protection factor (see ISO 24444). This rating 
evaluates filtration of sunburn generating radiation across the electromagnetic UV spectrum (290 nm 
to 400 nm). However, knowledge of the sun protection factor (SPF) rating does not provide explicit 
information on the magnitude of the protection provided specifically in the UVA range of the spectrum 
(320 nm to 400 nm), as it is possible to have high SPF products with very modest UVA protection [for 
example SPF 50 with a UVA protection factor (UVAPF) of only 3 to 4]. There is demand among medical 
professionals, as well as knowledgeable consumers, to have fuller information on the UVA protection 
provided by their sunscreen product, in addition to the SPF, in order to make a more informed choice of 
product, providing a more balanced and broader-spectrum protection. Moreover, there is also a demand 
to prevent UVA-induced darkening of the skin from a cultural point of view even without sunburn. 
Thus, persistent pigment darkening (PPD) was selected as an endpoint relevant to UVA. Although PPD 
reflects merely photo-polymerization of melanin monomers[2], it is evaluated as a representative of 
the biological reactions. The UVAPF value of a product provides information on the magnitude of the 
protection provided explicitly in the UVA portion of the spectrum, independent of the SPF values[3][4][5].

The test method outlined in this document is derived primarily from the UVAPF test methods as 
developed by the JCIA. Modifications have been made to attempt to be in line with updated International 
Standards for determination of sun protection factor without changing the integrity of the fundamental 
underlying principles of the test method.
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