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Regardless of weather, sunny or cloudy, our eyes are constantly damaged by 

sunlight. It is well-known that our eyes should be protected from damage by 
ultraviolet (UV) rays, which are one part of the shorter wavelength light in 
sunlight in Fig. 1). Because the shorter wavelength light of 400nm-420nm, which 
we call high energy violet (HEV) light, possesses much more energy than longer 
wavelengths (red end of the spectrum), it can also elicit more physiochemical 
reactions within the eye. 
 

 
Fig. 1) Visible light – part of electromagnetic spectrum 
 
Through the cornea or the eye lens (see Fig.2), HEV light is harmfully 

transmitted onto the retina, which is the most delicate and vulnerable tissue of 
the eye.  Especially, HEV light is more harmful for younger individuals up to 
about 20 years old, who play and enjoy outside under sunlight, because their eye 
lenses are very transparent. People after cataract surgery and with implantation 
of colorless plastic lenses can also be injured by the harmful light coming through 
their clear, artificial lens.  

  
Fig.2) the retina and its layers (Institutdeloeil.com) 

 

According to recent studies, it was shown that HEV light can cause oxidative 
stress within different layers of the retina (see Fig.2). The group of Funk (2011a) 
showed in standardized laboratory experiments that neuronal retinal cells after 
exposure to short wavelength light of 411nm begins to die from higher stress 
than after exposure to 470nm light. (Fig.3).  Furthermore, the Funk (2011b) 
group demonstrated that after exposure to 411nm light the retina gets distorted 
(Fig. 4). 



 

 
Fig. 3) Determination of cell stress after irradiation with different light 
wavelengths. After 24 h irradiation with 411 nm light of 4.5 W/m2 irradiance the 
percentage of damaged cells increased significantly compared with the other 
groups and with control.  
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Figure 4) Changes after impact of 411 nm “violet light” in a mouse retina from 

the right figure to the left figure  (Roehlecke, Funk et al., Mol Vis. 2011, Copyright 2011 

The Authors). 

 
These events can also happen in the human retina as one of the factors which 

accelerates the development of Age-related Macular Degeneration (AMD) (Wu et 
al. 2006, Jarett and Boulton 2012). Also, HEV light can alter the eye lens in its 
composition, which can lead to cataract formation via radicals and oxidative 
stress (Roberts 2011). 

 

  

 
 



Thus, it is very useful to block HEV light of 400nm - 420 nm, because the light 
can trigger harmful processes for the eye. On the other hand, this blocking does 
not significantly affect the natural impression of our color vision. Also, the 
morning light of 488nm (Bailes and Lucas 2013) is not impeded for the wakening 
effect, to maintain our circadian rhythm.  
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