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What is blue light?

 Electromagnetic spectrum covers a continuum of electromagnetic waves

from radio waves (1 km) through to the gamma rays (0,1 nm)

 VISIBLE SPECTRUM 380-780 nm[1]

 HEV (high energy visible light) 380-500nm = BLUE LIGHT

– harmful blue-violet radiations[2]



DOT, Corinne, Leonardo DR. COLOMBO a Alain DR. LAMOUREUX. Ocular light toxicity and the requirement for protection [online]. 2017. 

Accesible at: Points de Vue, International Review of Ophthalmic Optics, online publication, http://www.pointsdevue.com/



Light absorption in the eye

 The and filter

out:

 UVB

 most of the UVA

→ most energetic light reaching retina 

is short wavelength blue-violet light

(435nm) [3]

UV and eye. In: Eyes on Lake Norman Optometry [online]. 2015. 

Accesible at: http://eyesonlakenorman.com/eyessun-uv-and-eye/



Natural vs. artifical blue light

 BLUE LIGHT IS EVERYWHERE

Natural source: 

Artifical sources: (computers, laptops, smart phones and tablets)

electronic devices

fluorescent lightning



Natural vs. artifical blue light

 Why to be aware of the blue light?

[4]

→ PROLONGED EXPOSURE TO BLUE 

LIGHT

HERRMAN, John. Ultimate Light Bulb Test: Incandescent vs. 
Compact Fluorescent vs. LED[online]. In: . 2011. Accesible at: 
http://www.popularmechanics.com/technology/gadgets/review
s/g164/incandescent-vs-compact-fluorescent-vs-led-ultimate-
light-bulb-test/?slide=1



Beneficial and harmful effects x exposure

BENEFICAL EFFECTS HARMFUL EFFECTS

regulates circadian rhytm disruptions to the circadian rhytm

boost alertness may cause permanent eye damage - ARMD

elevates mood, hormonal balance digital eyestrain syndrome – blurry vision, difficult focusing, 

…

helps memory and cognitive function increased risk of depression



Changes within the circadian rhythm

 Circadian rhythm = biological period of 24 hours determines period of

 CR controled by centres in brain near optic nerve (and chiasma)

 circadian clocks influcenced by the time of

 HORMONES:

– sleep hormon, producted with the darkness → light supresses melatonin

 cortizol – stress and activity hormon

 melatonin production is different with the various wavelengths – peak of sensitivity is in the

blue wavelenght

→ blue light →  melatonin supression → shifting circadian clock[6]



BOMMEL, W.J.M. van, G.J. van den BELD a M.H.F. van OOYEN. Industrial lighting and 

productivity [online]. In: . The Netherlands: Philips Lighting, 2002. Dostupné z: 

http://www.iar.unicamp.br/lab/luz/ld/Arquitetural/interiores/ilumina%E7%E3o%20industrial/industrial_li

ghting_and_productivity%5B1%5D.pdf



Changes within the circadian rhythm

Reading light-emmiting device x printed book before sleep:

 possible negatives of blue light at night:

longer time to fall asleep

less REM sleep (the period we dream)

longer to wake up / higher sleepiness in the morning

 other possible negatives: function of the body organs

(different biorhythm)

 possible positives: in need of shifting the clock: shift workers

(different sleep patterns)/jet lag [6]



Negative effect causing retinal

damage

and belong among

risk factors of ARMD - age-related

macular degeneration (other factors: 

age, tobacco, genetic factors, lifestyle)

– condition of retina which leads to 

progressive blindness – no vision in the
center of the visual field

 no cure – just prevention[7]



Negative effect causing
retinal damage

 exposure to blue light is recognized as 

a potential risk factor for AMD because 

of its impact on lipofuscin

accumulation and A2E-mediated 

phototoxic effects

(retinal

pigment epithelium)- last retina 

layer

– photoreceptors
→ loss of the vision in a center of

the visual field



Protection against blue light

 Limit the amount of the screen time – mainly
before bed time

 Dim the brightness of the screen/

 Special cutting a part of the blue light –
based on – antireflex should be cutting
around 20% of the blue light

 Amber = – based on 

 20-20-20 Rule – every 20 minutes stare at
something at least 20 feet away far at least 20 
seconds



Blue light



References

[1] INTERNATIONAL ORGANIZATION FOR STANDARDIZATION. ISO 20473:2007. Optics and photonics -Spectral bands. Accesible
at: https://www.iso.org/obp/ui/#iso:std:iso:20473:ed-1:v1:en.

[2] ESSILOR. Eye protect system[online]. May 2016. Eye Accesible at: essilorpro.fr.

[3] SMICK, Kirk L., Thierry VILLETTE, Michael BOULTON a George C. BRAINARD. Blue light hazard: New Knowledge, New 
Approches to Maintaining Ocular Health. In: Points de Vue [online]. New York City, USA: Essilor, 2013. Accesible at: 
http://www.pointsdevue.com/white-paper/blue-light-hazard-new-knowledge-new-approaches-maintaining-ocular-health

[4] DOT, Corinne, Dr. Leonardo DR. COLOMBO, Prof. Jean-Francois KOROBELNIK, Dr. Alain LAMOUREUX, Dr. Carlos ORDUNA 
MAGÁN, Serge PICAUD, Dr. Michael TOLENTINO a Prof. James WOLFFSOHN. Ocular Light Toxicity And The Requirement For
Protection: International Review of Opthalmic Optics. In: Points de Vue[online]. Paris, France, 2016. Accesible at: 
http://www.pointsdevue.com/sites/default/files/ocular_light_toxicity_and_the_requirement_for_protection.pdf?utm_source=W
ebsite&utm_medium=Round%20Table&utm_campaign=Ocular%20Toxicity

[5] Blue light exposed [online]. Campaign: Essilor, Nikon, Shamir. Accesible at: http://www.bluelightexposed.com/#where-is-
the-increased-exposure-to-blue-light-coming-from

[6] SCHMERLER, Jessica. Q&A: Why Is Blue Light before Bedtime Bad for Sleep? In: Scientific American [online]. 2015. Accesible
at: https://www.scientificamerican.com/article/q-a-why-is-blue-light-before-bedtime-bad-for-sleep/

[7] ROEHLECKE, Cora, Annette SCHALLER, Lilla KNELS a Richard H.W. FUNK. The influence of sublethal blue light exposure on 
human RPE cells. In: US National Library of Medicine National Institutes of Health [online]. 2009 [cit. 2017-10-30]. Accesible at: 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2751800/

[8] SHAPIRO, Aron. Understanding Blue Light. In: Retina Today [online]. 2016. Accesible at: 
http://retinatoday.com/2016/04/understanding-blue-light/

https://www.iso.org/obp/ui/#iso:std:iso:20473:ed-1:v1:en
http://www.pointsdevue.com/white-paper/blue-light-hazard-new-knowledge-new-approaches-maintaining-ocular-health
http://www.pointsdevue.com/sites/default/files/ocular_light_toxicity_and_the_requirement_for_protection.pdf?utm_source=Website&utm_medium=Round Table&utm_campaign=Ocular Toxicity
http://www.bluelightexposed.com/#where-is-the-increased-exposure-to-blue-light-coming-from
https://www.scientificamerican.com/article/q-a-why-is-blue-light-before-bedtime-bad-for-sleep/


Picture references

 http://forum.schizophrenia.com/t/night-theme-or-options-to-change-font-background-color/87302

 https://www.shutterstock.com/video/clip-7804786-stock-footage-woman-watching-horror-movie-on-digital-tablet-under-
bed-sheets.html

 https://www.cvut.cz/

 http://www.bluelightexposed.com/#what-is-bue-light

 http://aahanaledlights.com/portfolio-items/factoriesled-lighting-for-factory/

 http://webvision.med.utah.edu/book/part-i-foundations/simple-anatomy-of-the-retina/

 https://www.youtube.com/watch?v=bCZCn9bt9fw

 https://en.wikipedia.org/wiki/Macular_degeneration#/media/File:Intermediate_age_related_macular_degeneration.jpg

 https://i1.wp.com/www.ocushield.com/wp-content/uploads/2016/10/X-8049-1.jpg?fit=1024%2C680&ssl=1

 http://greatercarlisleproject.dickinson.edu/wp-content/uploads/2015/02/tree-sky-blue-sky-grass-nature.jpg

http://forum.schizophrenia.com/t/night-theme-or-options-to-change-font-background-color/87302
https://www.shutterstock.com/video/clip-7804786-stock-footage-woman-watching-horror-movie-on-digital-tablet-under-bed-sheets.html
https://www.cvut.cz/
http://www.bluelightexposed.com/#what-is-bue-light
http://aahanaledlights.com/portfolio-items/factoriesled-lighting-for-factory/
http://webvision.med.utah.edu/book/part-i-foundations/simple-anatomy-of-the-retina/
https://www.youtube.com/watch?v=bCZCn9bt9fw
https://en.wikipedia.org/wiki/Macular_degeneration#/media/File:Intermediate_age_related_macular_degeneration.jpg
https://i1.wp.com/www.ocushield.com/wp-content/uploads/2016/10/X-8049-1.jpg?fit=1024,680&ssl=1
http://greatercarlisleproject.dickinson.edu/wp-content/uploads/2015/02/tree-sky-blue-sky-grass-nature.jpg


Thank you for your attention 

Tereza Höferová

Faculty of Biomedical

Engineering, Czech Technical

University in Prague

2017


