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Main Takeaways

* Growth in blue light-related health research

* Many knowns and unknowns involving vision
and human health

* Long term health impacts






Blue light research topic by the numbers



Surge in Published Research
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Surge in Published Research
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Interest over time
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Health Impacts:
Short Term



“Blue light sends non-image forming (NIF) signals to
biological clock through retinal ganglion cells ipRGCs”

Tosini G, Ferguson I., Tsubota K., Molecular Vision 2016; 22:61-72

“Light in the 460 nm range is more effective in phase-shifting
the circadian system than exposure to light of longer duration
and higher irradiance.”

Tosini G, Ferguson |., Tsubota K., Molecular Vision 2016; 22:61-72



Digital Eye Strain and Dry Eye

“The long-term ocular effects of smartphone and handheld digital device use
are unknown.” “However, a range of short-term ocular surface discomfort,
visual discomfort and aesthenopic symptoms are reported with smartphones
and tablets use.”

S. Jaiswal, et al., Clinical and Experimental Optometry, 2019.102 (5) 463-477

“Smartphone use can deteriorate the tear film via the reduced rate of eye blink,
incomplete closure of the eye, and exposure of the ocular surface. It can also
iInduce the oxidative stress response at the ocular surface, thus aggravating
ocular symptoms.”

J.H. Choi, et al, PLOS ONE, 2018. 13(10): p. e0206541



Health Impacts:
Long Term



Long Term Impact - In Vitro Studies

“Cell viability decreased and apoptosis increased significantly after exposure to
LCDs with higher emitted energy...Cell viability decreased significantly on day 3
after exposure to 300 nits LCD. No significant cell death was observed upon
exposure to LCDs with lower luminance.”

C.-W. Lin, C.-M. Yang and C.-H. Yang, International journal of molecular sciences, 2019. 20(9): p. 2318.

“Blue light induces expression of stress-responsive genes in old flies but not in
young, suggesting that cumulative light exposure acts as a stressor during
aging.” “A surprising outcome of our study is that blue light not only damaged
the retina, but also caused neurodegeneration in the brain.”

T.R. Nash, et al., npj Aging and Mechanisms of Disease, 2019. 5(1): 8.



Long Term Impact - Reactive Oxidative Species

“Excessive exposure of the retina to blue light tends to cause ROS accumulation
and oxidative stress, which affect the structure and function of the retinal
mitochondria and trigger mitochondria-involved death signaling pathways.”

JX Tao et al., Oxidative Medicine and Cellular Longevity 2019, Article ID 6435364



Long Term Impact - Cumulative Impact

“Long-term exposure to blue light from portable devices emitting blue light from
a short distance may cause potential damage to ocular health, especially in
high-risk populations, such as people with DED, contact lens users, the
malnourished and the elderly, due to accumulated oxidative stress that is a
result of an imbalance between reactive oxidative species (ROS) generation
and scavenging.”

Y. Niwano, A. lwasawa et al. BMJ Open Ophthalmology 2019 ;4:e000217

“Blue light has cumulative damaging effects, but the damage can be halted
upon removal of this type of stress, provided that it does not accumulate
beyond a certain irreversible threshold that causes death.”

T.R. Nash, et al., npj Aging and Mechanisms of Disease, 2019. 5(1): 8



Higher Risk Populations

 Children

* Populations with
preexisting conditions
such as dry eyes, retinal
disorders



Higher Risk Populations

“The absorption spectrum of the lens changes with age. In young children, more
than 65% of blue light is transmitted to the retina. At around 25 years, only 20%

of the light between 400 and 460 nm and 50% of wavelengths between 400 and
500 nm are transmitted”

F. Behar-Cohen, C. Martinsons, et al., Progress in Retinal and Eye Research, 2011. 30(4): p. 239-257

“Blue light induced cell death and significant ROS production, and
altered the expression of inflammatory genes and operation of the
cellular defensive system. \We established for the first time that
hyperosmolar stress impacted phototoxicity, further suggesting that
DED patients might be more sensitive to blue light ocular toxicity”

Marek V., et al. Free Radic. Biol. Med. 2018, 126 : 27-40.





