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NOTE TO READERS OF THE CRITERIA DOCUMENTS                           

    While every effort has been made to present information in the  
criteria documents as accurately as possible without unduly         
delaying their publication, mistakes might have occurred and are    
likely to occur in the future.  In the interest of all users of the  
environmental health criteria documents, readers are kindly         
requested to communicate any errors found to the Division of        
Environmental Health, World Health Organization, Geneva,            
Switzerland, in order that they may be included in corrigenda which  
will appear in subsequent volumes.                                  

    In addition, experts in any particular field dealt with in the  
criteria documents are kindly requested to make available to the    
WHO Secretariat any important published information that may have   
inadvertently been omitted and which may change the evaluation of   
health risks from exposure to the environmental agent under         
examination, so that the information may be considered in the event  
of updating and re-evaluation of the conclusions in the criteria    
documents.                                                          

                            *  *  * 

     A detailed data profile and a legal file can be obtained from 
the International Register of Potentially Toxic Chemicals, Palais 
des Nations, 1211 Geneva 10, Switzerland (Telephone no., 988400 - 
985850) 

ENVIRONMENTAL HEALTH CRITERIA FOR LASERS AND OPTICAL RADIATION 

    Further to the recommendations of the Stockholm United Nations  
Conference on the Human Environment in 1972, and in response to a  
number of World Health Assembly resolutions (WHA23.60, WHA24.47,  
WHA25.58, WHA26.68) and the recommendation of the Governing Council  
of the United Nations Environment Programme, (UNEP/GC/10,  
3 July 1973), a programme on the integrated assessment of the  
health effects of environmental pollution was initiated in 1973.   
The programme, known as the WHO Environmental Health Criteria  
Programme, has been implemented with the support of the Environment  
Fund of the United Nations Environment Programme.  

    A joint WHO/IRPA Task Group on Environmental Health Criteria  
for Lasers and Optical Radiation met in Paris from 1-5 June 1982.   
Dr E.I. Komarov, Division of Environmental Health, WHO, opened the  
meeting on behalf of the Director-General, and Dr H. Jammet,  
Chairman of IRPA/INIRC made some introductory comments.  The Task  
Group reviewed and revised the draft criteria document, made an  
evaluation of the health risks of exposure to lasers and optical  
radiation, and considered rationales for the development of  
exposure limits.  

    In November 1971, the WHO Regional Office for Europe convened a  
Working Group meeting in The Hague which recommended,  inter alia, 
that protection of man from laser radiation hazards should be  
considered a priority activity in the field of non-ionizing  
radiation protection.  To implement these recommendations, the  
Regional Office has prepared a publication on "Nonionizing  
radiation protection", which includes a chapter on laser radiation  
(Suess, ed., 1982).  In October 1974, the Regional Office convened  
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a Working Group in Dublin, hosted by the Government of Ireland, to  
discuss laser radiation hazards.  This provided one of the first  
opportunities for the exchange of information on the biological  
effects of laser radiation and threshold data, at an international  
level.  

    The International Radiation Protection Association (IRPA)  
became responsible for NIR activities in 1974 by forming a Working  
Group on Non-Ionizing Radiation which became the International Non- 
Ionizing Radiation Committee (IRPA/INIRC) at the IRPA meeting in  
Paris in 1977 (IRPA, 1977).  Dr M. Faber, Dr J. Marshall,  
Mr D. Sliney (members of IRPA/INIRC) and Dr L. Court, all acting as  
WHO temporary advisers, prepared the draft criteria document on  
lasers and optical radiation during 1980-81, and revised it after  
receiving comments from the national focal points for the  
Environmental Health Criteria Programme and individual experts.  Dr  
Marshall and Mr Sliney were responsible for the final scientific  
editing.  The Secretariat gratefully acknowledges the work of these  
experts without whose help the document could not have been  
completed.  

    The document is based primarily on original publications listed  
in the reference section.  Additional information was obtained from  
a number of general reviews, monographs, and proceedings of  
symposia including:  Urbach, ed. (1969), Goldman & Rockwell (1971),  
Wolbarsht (1971, 1974, 1977), Sliney & Freasier (1973), Fitzpatrick  
(1974), Magnus (1976), Rubin (1977), Parrish et al. (1978), Lerman  
(1980a), Pratesi & Sacchi, ed. (1980), Sliney & Wolbarsht (1980),  
Williams & Baker, ed. (1980), Goldman, ed. (1981), and Goldman et  
al. (1982).  Radiometric terms, units, and spectral band  
designations used in this criteria document are in accordance with  
the SI recommendations (Lowe, 1975) and those recommended by the  
Commission Internationale de l'Eclairage (CIE, 1970).  

    Modern advances in science and technology have changed man's  
environment, introducing new factors which, besides their intended  
beneficial uses, may also have untoward side effects.  Both the  
general public and health authorities are aware of the dangers of  
pollution by chemicals, ionizing radiation, and noise, and of the  
need to take appropriate steps for effective control.  The rapid  
growth of electro-optics and laser technology and the increasing  
use of electro-optical devices and lasers, including optical  
scanning equipment, high-intensity lamps, welding arcs, and UV  
photo-curing equipment, alignment lasers, and medical lasers have  
increased the possibility of human exposure to optical radiation  
and, at the same time, concern about health effects.  

    This document provides information on the physical aspects of  
electromagnetic radiation in the optical spectrum, within the  
wavelength range of 100 nm - 1 mm.  Optical radiation includes  
ultraviolet radiation (UVR) from approximately 100 nm to 400 nm,  
light (visible radiation) from approximately 400 nm to 760 nm, and  
infrared radiation from approximately 760 nm to 1 mm.  Each of  
these spectral regions can be arbitrarily divided into subregions.   
Lasers are capable of producing optical radiation in all three  
major divisions of the optical spectrum.  A brief survey of lasers  
and other man-made sources of optical radiation is presented.  It  
is known that optical radiation interacts with biological systems  
and a summary of knowledge on biological effects and health aspects  
has been included in this document.  In a few countries, concern  
about occupational and public health aspects has led to the  
development of radiation protection guides and the establishment of  
exposure limits for laser radiation and UVR.  Several countries are  
considering the introduction of recommendations or legislation  
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