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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. 

ISO 28077 was prepared as Standard CIE S 019/E by the International Commission on Illumination, which 
has been recognized by the ISO Council as an international standardizing body. It was adopted by ISO under 
a special procedure which requires approval by at least 75 % of the member bodes casting a vote, and is 
published as a joint ISO/CIE edition. 

The International Commission on Illumination (abbreviated as CIE from its French title) is an organization 
devoted to international cooperation and exchange of information among its member countries on all matters 
relating to the science and art of lighting. 

ISO 28077 was prepared by CIE Technical Committee TC 6-32. 

 iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 28077:2006
https://standards.iteh.ai/catalog/standards/sist/201ad2aa-471e-4fb3-ad9e-

c641794d460a/iso-28077-2006



iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 28077:2006
https://standards.iteh.ai/catalog/standards/sist/201ad2aa-471e-4fb3-ad9e-

c641794d460a/iso-28077-2006



CIE S 019/E:2006 
 

 

 Standard   

 

 
 
 
 
 
 
 

 

 

 

 

Photocarcinogenesis Action 
Spectrum  
(Non-Melanoma Skin Cancers) 
Spectre d’action de la photocancérogenèse (cancers de la peau hors mélanome) 

Aktionsspektrum für Photokarzinogenese (epitheliale Hautkrebse) 

 

 

 

 
 

 

 

CIE Standards are copyrighted and shall not be reproduced in any form, entirely or partly, 
without the explicit agreement of the CIE. 

 

 

 

 

 

 

CIE Central Bureau, Vienna CIE S 019/E:2006 
Kegelgasse 27, A-1030 Vienna, Austria 
 
 
UDC: 612.014.481-06 Descriptor: Optical radiation effects on humans 

© CIE 2006 — All rights reserved 
© ISO 2006 – All rights reserved v

          ISO 28077:2006(E) 
CIE S 019/E:2006 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 28077:2006
https://standards.iteh.ai/catalog/standards/sist/201ad2aa-471e-4fb3-ad9e-

c641794d460a/iso-28077-2006



 
 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© CIE 2006 

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced 
or utilized in any form or by any means, electronic or mechanical, including photocopying and 
microfilm, without permission in writing from CIE Central Bureau at the address below. 

CIE Central Bureau 
Kegelgasse 27 
A-1030 Vienna 
Austria 
Tel.: +43 1 714 3187 0 
Fax: +43 1 714 3187 18 
e-mail: ciecb@ping.at 
Web: www.cie.co.at 

 

© CIE 2006 — All rights reserved
© ISO 2006 – All rights reserved

 

 
vi 
 

ISO 28077:2006(E) 
CIE S 019/E:2006 

iTeh STANDARD PREVIEW
(standards.iteh.ai)

ISO 28077:2006
https://standards.iteh.ai/catalog/standards/sist/201ad2aa-471e-4fb3-ad9e-

c641794d460a/iso-28077-2006



FOREWORD 

Standards produced by the Commission Internationale de l’Eclairage (CIE) are a concise 
documentation of data defining aspects of light and lighting, for which international harmony 
requires such unique definition. CIE Standards are therefore a primary source of 
internationally accepted and agreed data, which can be taken, essentially unaltered, into 
universal standard systems. 

This CIE Standard has been prepared by CIE Technical Committee TC 6-32*, which 
proposed an action spectrum describing the effectiveness of ultraviolet radiation at causing 
photocarcinogenesis of non-melanoma skin cancers, and was approved by the National 
Committees of the CIE.  
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* The chairperson of this TC was Paul Donald Forbes (US); members were: Janusz Beer 
(US), Homer Black (US), Jean-Pierre Césarini (FR), Curtis Cole (US), Frank DeGruijl (NL), 
John Epstein (US), Anny Fourtanier (FR), Adèle Green (AU), Ronald Ley (US), Romano 
Mascotto (FR), Warwick Morison (US), Robert Osterberg (US), Frederick Urbach (US) , Jan 
van der Leun (NL), and Antony Young (GB), with the following committee advisors: Ronald 
Davies (CA), John Davitt (US), Thomas Koval (US) and David Sliney (US). 
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PHOTOCARCINOGENESIS ACTION SPECTRUM  
(NON-MELANOMA SKIN CANCERS) 

1. INTRODUCTION 

Solar ultraviolet radiation (UVR) is recognized as a major cause of non-melanoma skin cancer 
in man. Skin cancer occurs most frequently in the most heavily exposed areas and correlates 
with degree of outdoor exposure. Describing the relationship of exposure (dose) to risk (skin 
cancer) requires the availability of a biological hazard function or action spectrum for 
photocarcinogenesis. This standard proposes the adoption of an action spectrum (weighting 
function) derived from experimental laboratory data and modified to estimate the non-
melanoma tumor response in human skin. The experimental data are sufficient for estimating 
effectiveness down to about 250 nm, but experimental data are not sufficient for specifying 
effectiveness above 400 nm. 

2. SCOPE 

This International Standard specifies the action spectrum for photocarcinogenesis of non-
melanoma skin cancers. 

3. NORMATIVE REFERENCES 

The following referenced documents are indispensable for the application of this document. 
For dated references, only the edition cited applies. For undated references, the latest edition 
of the referenced document (including any amendments) applies. 

CIE 17.4-1987. International Lighting Vocabulary, ILV (joint IEC/CIE publication). 

CIE 90-1991. Sunscreen testing (UVB). 

CIE 98-1992. Personal dosimetry of UV radiation.  

CIE 103/3-1993. Reference action spectra for ultraviolet induced erythema and pigmentation 
of different human skin (CIE Collection in Photobiology and Photochemistry). 

ISO 17166:1999/CIE S 007/E-1998. Erythema reference action spectrum and standard 
erythema dose. 

4. DEFINITIONS, SYMBOLS AND ABBREVIATIONS 

For the purposes of this standard, the following definition, symbols and abbreviations apply. 
This definition is taken from CIE 17.4-1987, where other relevant terms will also be found. 

4.1 Definition 

ultraviolet radiation (UVR) (see ILV 845-01-05)  

optical radiation for which the wavelengths are shorter than those for visible radiation 

Note - For ultraviolet radiation, the range between 100 nm and 400 nm is commonly 
subdivided into: 

UV-A  315 …. 400 nm 

UV-B  280 …. 315 nm 

UV-C  100 …. 280 nm 
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