Blaues Licht: Nutzen oder Schaden fur das Auge?

Aus naturlichen und
kunstlichen Quellen

Literatur

1

Noell WK, Walker VS, Kang BS, Berman S. Retinal damage by light
in rats. Invest Ophthalmol. 1966 Oct;5(5):450-73

Behar-Cohen F, Martinsons C, Vienot F, Zissis G, Barlier-Salsi A,
Cesarini JP, Enouf O, Garcia M, Picaud S, Attia D. Light-emitting
diodes (LED) for domestic lighting: any risks for the eye? Prog
Retin Eye Res. 2011 Jul;30(4):239-57

DIN EN 12464-1:2021-11 Licht und Beleuchtung - Beleuchtung
von Arbeitsstatten - Teil 1: Arbeitsstatten in Innenraumen; Deut-

sche Fassung EN 12464-1:2021

Pitts Donald G, Kleinstein Robert N. Environmental vision: Interac-
tions of the eye, vision, and the environment. Butterworth-Heine-

mann, 1993

Cougnard-Gregoire A, Merle BMJ, Aslam T, Seddon JM, Aknin

I, Klaver CCW, Garhéfer G, Layana AG, Minnella AM, Silva R,
Delcourt C. Blue Light Exposure: Ocular Hazards and Prevention-
A Narrative Review. Ophthalmol Ther. 2023 Apr;12(2):755-788

Paul Morgan Pattison, Monica Hansen, Jeffrey Y. Tsao, LED
lighting efficacy: Status and directions. Comptes Rendus Physique,
2018 March;19(3):18,134-145

Jingjing Zhang, Weihong Guo, Bin Xie, Xingjian Yu, Xiaobing Luo,
Tao Zhang, Zhihua Yu, Hong Wang, Xing Jin, Blue light hazard opti-
mization for white light-emitting diode sources with high luminous

efficacy of radiation and high color rendering index. Optics & Laser
Technology, 2017 Sep;94: 193-198

https://www.pcwelt.de/article/1082856/amoled-lcd-co-die-dis-
play-technik-von-smartphones-einfach-erklaert.html) abgerufen
am 23.11.2023

https://www.oledspace.com/de/oled-inside/tech-review/schluss-
mit-der-digitalen-ueberanstrengung-der-augen-geniesse-ein-au-
genschonendes-erlebnis-mit-oled/ abgerufen am 23.11.2023
https://www.oledworks.com/wp-content/uploads/2017/10/OLED-
World-Summit-John-Hamer-V24-2018-09-21-FINAL.pdf
abgerufen am 23.11.2023

Aranda ML, Schmidt TM. Diversity of intrinsically photosensitive
retinal ganglion cells: circuits and functions. Cell Mol Life Sci. 2021
Feb;78(3):889-907

Newman LA, Walker MT, Brown RL, Cronin TW, Robinson PR.
Melanopsin forms a functional short-wavelength photopigment.

Biochemistry. 2003 Nov 11;42(44):12734-8

Zisapel N. New perspectives on the role of melatonin in human
sleep, circadian rhythms and their regulation. Br J Pharmacol. 2018
Aug;175(16):3190-3199

Viola AU, James LM, Schlangen LJ, Dijk DJ. Blue-enriched white
light in the workplace improves self-reported alertness, perfor-

mance and sleep quality. Scand J Work Environ Health. 2008
Aug;34(4):297-306

DOZ 072024

20

21

22

23

24

25

26

27

28

Li X, Li X. The Antidepressant Effect of Light Therapy from Retinal
Projections. Neurosci Bull. 2018 Apr;34(2):359-368

Ebbesen F, Vandborg PK, Donneborg ML. The effectiveness of
phototherapy using blue-green light for neonatal hyperbilirubine-
mia - Danish clinical trials. Semin Perinatol. 2021 Feb;45(1):151358

Diogo MLG, Campos TM, Fonseca ESR, Pavani C, Horliana
ACRT, Fernandes KPS, Bussadori SK, Fantin FGMM, Leite DPV,
Yamamoto ATA, Navarro RS, Motta LJ. Effect of Blue Light on
Acne Vulgaris: A Systematic Review. Sensors (Basel). 2021 Oct
19;21(20):6943

Makdoumi K, Goodrich R, Backman A. Photochemical eradication
of methicillin-resistant Staphylococcus aureus by blue light activa-

tion of riboflavin. Acta Ophthalmol. 2017 Aug;95(5):498-502

Lawrence C, Waechter S, Alsanius BW. Blue Light Inhibits E. coli,
but Decisive Parameters Remain Hidden in the Dark: System-
atic Review and Meta-Analysis. Front Microbiol. 2022 Apr 8;
13:867865

Fry GA. A re-evaluation of the scattering theory of glare. lllum
Eng. 1954; 49:98-102

Megla GK. Selectively absorbing glasses for the potential preven-
tion of ocular disorders. Appl Opt. 1983 April; 22(8):1216-1220

Hulst, Hendrik Christoffel, and Hendrik C. van de Hulst. Light
scattering by small particles. Courier Corporation, 1981

Bullough JD, Bierman A, Rea MS. Evaluating the blue-light
hazard from solid state lighting. Int J Occup Saf Ergon. 2019 Jun;
25(2):311-320

Niwano Y, Kanno T, Iwasawa A, Ayaki M, Tsubota K. Blue light
injures corneal epithelial cells in the mitotic phase in vitro. BrJ

Ophthalmol. 2014 Jul;98(7):990-2
Lee JB, Kim SH, Lee SC, Kim HG, Ahn HG, Li Z, Yoon KC. Blue

light-induced oxidative stress in human corneal epithelial cells:
protective effects of ethanol extracts of various medicinal plant
mixtures. Invest Ophthalmol Vis Sci. 2014 Jun 12;55(7):4119-27
Lee HS, Cui L, Li Y, Choi JS, Choi JH, Li Z, Kim GE, Choi W,
Yoon KC. Influence of Light Emitting Diode-Derived Blue Light
Overexposure on Mouse Ocular Surface. PLoS One. 2016 Aug
12;11(8):e0161041. doi: 10.1371/journal.pone.0161041. Erratum in:
PLoS One. 2016 Nov 30;11(11):e0167671

Marek V, Mélik-Parsadaniantz S, Villette T, Montoya F, Baudouin
C, Brignole-Baudouin F, Denoyer A. Blue light phototoxicity
toward human corneal and conjunctival epithelial cells in basal and
hyperosmolar conditions. Free Radic Biol Med. 2018 Oct;126:27-
40

Zheng Q, Ren Y, Reinach PS, Xiao B, Lu H, Zhu Y, Qu J, Chen W.
Reactive oxygen species activated NLRP3 inflammasomes initiate
inflammation in hyperosmolarity stressed human corneal epithelial

cells and environment-induced dry eye patients. Exp Eye Res. 2015
May;134:133-40

EACHTHEMEN.



EACHTHEMEN.

29

30

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

Choi W, Lee JB, Cui L, Li Y, Li Z, Choi JS, Lee HS, Yoon KC.
Therapeutic Efficacy of Topically Applied Antioxidant Medicinal
Plant Extracts in a Mouse Model of Experimental Dry Eye. Oxid
Med Cell Longev. 2016;2016:4727415

Lee JB, Kim SH, Lee SC, Kim HG, Ahn HG, Li Z, Yoon KC. Blue
light-induced oxidative stress in human corneal epithelial cells:
protective effects of ethanol extracts of various medicinal plant
mixtures. Invest Ophthalmol Vis Sci. 2014 Jun 12;55(7):4119-27
31.T. Yamaguchi, Inflammatory Response in Dry Eye, Invest Opht-
halmol Vis Sci. 59 (14) (2018) 192-199

Gaillard ER, Zheng L, Merriam JC, Dillon J. Age-related changes in
the absorption characteristics of the primate lens. Invest Ophthal-

mol Vis Sci. 2000 May;41(6):1454-9

Bron AJ, Vrensen GF, Koretz J, Maraini G, Harding JJ. The ageing
lens. Ophthalmologica. 2000 Jan-Feb;214(1):86-104

van de Kraats J, van Norren D. Optical density of the aging human
ocular media in the visible and the UV. J Opt Soc Am A Opt Image
Sci Vis. 2007 Jul;24(7):1842-57

Kessel L, Lundeman JH, Herbst K, Andersen TV, Larsen M. Age-
related changes in the transmission properties of the human lens
and their relevance to circadian entrainment. J Cataract Refract

Surg. 2010 Feb;36(2):308-12
Artigas JM, Felipe A, Navea A, Fandifio A, Artigas C. Spectral

transmission of the human crystalline lens in adult and elderly per-
sons: color and total transmission of visible light. Invest Ophthalmol

Vis Sci. 2012 Jun 26;53(7):4076-84

Sliney DH. Eye protective techniques for bright light. Ophthalmo-
logy. 1983 Aug;90(8):937-44

Taylor HR, West S, Munoz B, Rosenthal FS, Bressler SB, Bressler
NM. The long-term effects of visible light on the eye. Arch Opht-
halmol. 1992 Jan;110(1):99-104

Haag R, Sieber N, Hef3ling M. Cataract Development by Exposure
to Ultraviolet and Blue Visible Light in Porcine Lenses. Medicina
(Kaunas). 2021 May 27;57(6):535

Zhao ZC, Zhou Y, Tan G, Li J. Research progress about the effect
and prevention of blue light on eyes. Int J Ophthalmol. 2018 Dec
18;11(12):1999-2003

Gaillard ER, Zheng L, Merriam JC, Dillon J. Age-related changes in
the absorption characteristics of the primate lens. Invest Ophthal-

mol Vis Sci. 2000 May; 41(6):1454-9
Gaillard ER, Merriam J, Zheng L, Dillon J. Transmission of light to

the young primate retina: possible implications for the formation of

lipofuscin. Photochem Photobiol. 2011 Jan-Feb; 87(1):18-21
Dartnall HJ, Bowmaker JK, Mollon JD. Human visual pigments:

microspectrophotometric results from the eyes of seven persons.
Proc R Soc Lond B Biol Sci. 1983 Nov 22; 220(1218):115-30

Bok D. Processing and transport of retinoids by the retinal pigment
epithelium. Eye (Lond). 1990;4 ( Pt 2):326-32

Boulton M, Rozanowska M, Rozanowski B, Wess T. The photo-
reactivity of ocular lipofuscin. Photochem Photobiol Sci. 2004
Aug;3(8):759-64

Wang Z, Keller LM, Dillon J, Gaillard ER. Oxidation of A2E results
in the formation of highly reactive aldehydes and ketones. Photo-
chem Photobiol. 2006 Sep-Oct;82(5):1251-7

Boulton M, Docchio F, Dayhaw-Barker P, Ramponi R, Cubeddu R.
Age-related changes in the morphology, absorption and fluo-
rescence of melanosomes and lipofuscin granules of the retinal
pigment epithelium. Vision Research. 1990; 30(9):1291-1303
Shaban H, Richter C. A2E and blue light in the retina: the

paradigm of age-related macular degeneration. Biol Chem. 2002
Mar-Apr;383(3-4):537-45

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

Roberts JE, Dennison J. The Photobiology of Lutein and Zeaxanthin
in the Eye. J Ophthalmol. 2015;2015:687173

Maeda A, Maeda T, Golczak M, Chou S, Desai A, Hoppel CL,
Matsuyama S, Palczewski K. Involvement of all-trans-retinal in
acute light-induced retinopathy of mice. J Biol Chem. 2009 May
29;284(22):15173-83

Lawwill T, Crockett S, Currier G. Retinal damage secondary to
chronic light exposure, thresholds and mechanisms. Doc Ophthal-
mol. 1977; 44(2):379-402

Wu J, Seregard S, Algvere PV. Photochemical damage of the
retina. Surv Ophthalmol. 2006 Sep-Oct;51(5):461-81

. Seiler MJ, Liu OL, Cooper NG, Callahan TL, Petry HM, Aramant
RB. Selective photoreceptor damage in albino rats using continuous
blue light. A protocol useful for retinal degeneration and trans-
plantation research. Graefes Arch Clin Exp Ophthalmol. 2000 Jul;
238(7):599-607

Pang J, Seko Y, Tokoro T, Ichinose S, Yamamoto H. Observation of
ultrastructural changes in cultured retinal pigment epithelium fol-

lowing exposure to blue light. Graefe’s Arch Clin Exp Ophthalmol.
1998;236(9):696-701

Van Norren D, Schellekens P. Blue light hazard in rat. Vision Res.
1990;30(10):1517-20

Marie M, Forster V, Fouquet S, Berto P, Barrau C, Ehrismann C,
Sahel JA, Tessier G, Picaud S. Phototoxic damage to cone photo-
receptors can be independent of the visual pigment: the porphyrin

hypothesis. Cell Death Dis. 2020 Aug 29;11(8):711

Krigel A, Berdugo M, Picard E, Levy-Boukris R, Jaadane |, Jonet
L, Dernigoghossian M, Andrieu-Soler C, Torriglia A, Behar-Co-
hen F. Light-induced retinal damage using different light sources,

protocols and rat strains reveals LED phototoxicity. Neuroscience.

2016 Dec 17; 339:296-307

Chamorro E, Bonnin-Arias C, Pérez-Carrasco MJ, Munoz de Luna
J, Vazquez D, Sanchez-Ramos C. Effects of light-emitting diode
radiations on human retinal pigment epithelial cells in vitro. Photo-

chem Photobiol. 2013 Mar-Apr;89(2):468-73
Kuse Y, Ogawa K, Tsuruma K, Shimazawa M, Hara H. Damage of

photoreceptor-derived cells in culture induced by light emitting

diode-derived blue light. Sci Rep. 2014 Jun 9; 4:5223.

Abdouh M, Lu M, ChenY, Goyeneche A, Burnier JV, Burnier MN
Jr. Filtering blue light mitigates the deleterious effects induced by
the oxidative stress in human retinal pigment epithelial cells. Exp

Eye Res. 2022 Apr; 217:108978.
Vishwanathan R, Schalch W, Johnson EJ. Macular pigment carot-

enoids in the retina and occipital cortex are related in humans. Nutr

Neurosci. 2016;19(3):95-101

Evans JR, Lawrenson JG. Antioxidant vitamin and mineral supple-
ments for slowing the progression of age-related macular degenera-
tion. Cochrane Database Syst Rev. 2023 Sep 13;9(9):CD00025
Xu H, Chen M, Forrester JV. Para-inflammation in the aging retina.
Prog Retin Eye Res. 2009 Sep;28(5):348-68

Cano M, Thimmalappula R, Fujihara M, Nagai N, Sporn M, Wang
AL, Neufeld AH, Biswal S, Handa JT. 2010. Cigarette smoking,

oxidative stress, the anti-oxidant response through Nrf2 signaling,

and age-related Macular Degeneration. Vis. Res. 50 (7), 652e664
Mainster MA, Turner PL. Blue-blocking IOLs decrease photo-

reception without providing significant photoprotection. Surv

Ophthalmol. 2010 May-Jun;55(3):272-89
Zhou H, Zhang H, Yu A, Xie J. Association between sunlight expo-

sure and risk of age-related macular degeneration: a meta-analysis.

BMC Ophthalmol. 2018 Dec 20;18(1):331

DOZ 072024



67

68

69

70

Ul

72

73

74

75

76

77

78

79

80

81

82

83

84

Rose KA, Morgan |G, Ip J, Kifley A, Huynh S, Smith W, Mitchell P.
Outdoor activity reduces the prevalence of myopia in children.

Ophthalmology. 2008 Aug;115(8):1279-85

Ramamurthy D, Lin Chua SY, Saw SM. A review of environmental

risk factors for myopia during early life, childhood and adolescence.

Clin Exp Optom. 2015 Nov;98(6):497-506.
Rucker F, Britton S, Spatcher M, Hanowsky S. Blue Light Protects

Against Temporal Frequency Sensitive Refractive Changes. Invest

Ophthalmol Vis Sci. 2015 Sep;56(10):6121-31

Torii H, Kurihara T, Seko Y, Negishi K, Ohnuma K, Inaba T, Kawas-
hima M, Jiang X, Kondo S, Miyauchi M, Miwa Y, Katada Y, Mori K,
Kato K, Tsubota K, Goto H, Oda M, Hatori M, Tsubota K. Violet
Light Exposure Can Be a Preventive Strategy Against Myopia
Progression. EBioMedicine. 2017 Feb;15:210-219

Rucker F. Monochromatic and white light and the regulation of eye
growth. Exp Eye Res. 2019 Jul; 184:172-182

Lou L, Ostrin LA. Effects of Narrowband Light on Choroidal
Thickness and the Pupil. Invest Ophthalmol Vis Sci. 2020 Aug
3;61(10):40

Thakur S, Dhakal R, Verkicharla PK. Short-Term Exposure to Blue
Light Shows an Inhibitory Effect on Axial Elongation in Human
Eyes Independent of Defocus. Invest Ophthalmol Vis Sci. 2021
Dec 1;62(15):22

Nickla DL, Rucker F, Taylor CP, Sarfare S, Chen W, Elin-Calcador
J, Wang X. Effects of morning and evening exposures to blue light
of varying illuminance on ocular growth rates and ocular rhythms in

chicks. Exp Eye Res. 2022 Apr; 217:108963.

International Commission on Non-lonizing Radiation Protection
(ICNIRP). ICNIRP Guidelines on Limits of Exposure to Incoherent
Visible and Infrared Radiation. Health Phys. 2013 Jul 1;105(1):74-
96

International Commission on Non-lonizing Radiation Protection
(ICNIRP). ICNIRP Guidelines on Limits of Exposure to Laser
Radiation of Wavelengths between 180 nm and 1,000 pm. Health
Phys. 2013 Sep;105(3):271-295

DIN EN 62471:2009-03 VDE 0837-471:2009-03 Photo-
biologische Sicherheit von Lampen und Lampensystemen (IEC
62471:2006, modifiziert); Deutsche Fassung EN 62471:2008

DIN EN 62560:2019-10 VDE 0715-13:2019-10 LED-Lampen
mit eingebautem Vorschaltgerat fiir Allgemeinbeleuchtung fir
Spannungen > 50 V - Sicherheitsanforderungen (IEC 62560:2011,
modifiziert + corrigendum Jan. 2012 + A1:2015, modifiziert +
A1:2015/Cor. 1:2015 + Cor. 2:2015); Deutsche Fassung EN
62560:2012 + A1:2015 + A11:2019

Bullough JD, Bierman A, Rea MS. Evaluating the blue-light
hazard from solid state lighting. Int J Occup Saf Ergon. 2019
Jun;25(2):311-320

O‘Hagan JB, Khazova M, Price LL. Low-energy light bulbs, com-
puters, tablets and the blue light hazard. Eye (Lond). 2016 Feb;
30(2):230-3

Cougnard-Gregoire A, Merle BMJ, Aslam T, Seddon JM, Aknin

I, Klaver CCW, Garhofer G, Layana AG, Minnella AM, Silva R,
Delcourt C. Blue Light Exposure: Ocular Hazards and Prevention-
A Narrative Review. Ophthalmol Ther. 2023 Apr; 12(2):755-788

Scientific Committee on Health, Environmental and Emerging
Risks (SCHEERD). Opinion on Potential risks to human health of
Light Emitting Diodes (LEDs). 5-6 June 2018: SCHEER; 2018

Udovicic L, Janssen M. Photobiological safety of common office
light sources. Proceedings of the 29th CIE Session, Washington,
DC, USA, 2019, S. 14-22

https://pdfslide.net/documents/progress-and-challenges-in-oled-
lighting-progress-and-challenges-in-oled-lighting.html?page=1
abgerufen am 23.11.23

DOZ 072024

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101
102

International-Commission-on-lllumination. CIE Position on the
Blue Light Hazard. Commission Internationale de I'Eclairage, April,
https://cie.co.at/publications/position-statement-blue-light-ha-
zard-april-23-2019 abgerufen am 21.11.2023

Clark AJ, Yang P, Khaderi KR, Moshfeghi AA. Ocular Tolerance of
Contemporary Electronic Display Devices. Ophthalmic Surg Lasers
Imaging Retina. 2018 May 1;49(5):346-354

McCormick E. BBCs watchdog investigates blue light. Optometry
Today. 2016. Verfigbar tber: https://www.aop.org.uk/ot/industry/
high-street/2016/11/09/bbc-watchdog-investigates-blue-light.
abgerufen am 22.11.23.

United Kingdom Advertising Standards Authority (ASA). ASA
Ruling on Boots Professional Services Ltd t/a Boots Opticians Ltd.
2015. Verfugbar tber https://www.asa.org.uk/rulings/boots-profes-
sional-servicesltd- a15-293200.html  abgerufen am 22.11.23

Lawrenson JG, Hull CC, Downie LE. The effect of blue-light
blocking spectacle lenses on visual performance, macular health
and the sleep-wake cycle: a systematic review of the literature.

Ophthalmic Physiol Opt. 2017 Nov; 37(6):644-654+

Singh_S, Keller_PR, Busija_L, McMillan_P, Makrai_E, Lawren-
son_JG, Hull_CC, Downie_LE. Blue-light filtering spectacle

lenses for visual performance, sleep, and macular health in adults.
Cochrane Database of Systematic Reviews 2023, Issue 8. Art. No.:
CDO013244

Burkhart K, Phelps JR. Amber lenses to block blue light and
improve sleep: a randomized trial. Chronobiol Int. 2009 Dec;
26(8):1602-12

. Eastman Cl, Martin SK. How to use light and dark to produce
circadian adaptation to night shift work. Ann Med. 1999 Apr;
31(2):87-98

Alzahrani HS, Khuu SK, Roy M. Modelling the effect of light
through commercially available blue-blocking lenses on the human
circadian system. Clin Exp Optom. 2022 Apr; 105(3):275-280
Hong-Ming Cheng, Shyan-Tarng Chen, Liu Hsiang-Jui, and Ching-
Ying Cheng, Does Blue Light Filter Improve Computer Vision

Syndrome in Patients with Dry Eye? Life Science Journal, 2014
Jun; 11(6), 612-615

Tatsumoto M, Suzuki E, Nagata M, Suzuki K, Hirata K. Prophylactic
Treatment for Patients with Migraine Using Blue Cut for Night
Glass. Intern Med. 2023 Mar 15; 62(6):849-854

Chiang R, Yu A, Chang T, Lai Y-C. Novel blue-blocking hydrogel
lenses. Cont Lens Anterior Eye. 2018; 41: S5

Tavazzi S, Ponzini E, Caridi A, Secreti S, Miglio F, Duse A, Zeri F.
Does blue-violet filtering in contact lenses improve contrast sensiti-
vity? Cont Lens Anterior Eye. 2022 Oct;45(5):101558
Sanchez-Gonzalez MC, Madronero M, Garcia-Romera MC, Silva-
Viguera MD, Conejero-Dominguez JJ, Gargallo-Martinez B, De-
Hita-Cantalejo C, Bautista-Llamas MJ. Effect of Blue Light Filters
on Tear and Contrast Sensitivity in Individuals Using Electronic
Devices. Eye Contact Lens. 2021 Dec 1; 47(12):642-646).
https://www.jjvision.com/press-release/johnson-johnson-vision-

presents-new-clinical-data-acuvuer-oasys-max-1-day-contact

abgerufen am 22.11.2023
Mainster MA, Turner PL. Blue-blocking IOLs decrease photo-

reception without providing significant photoprotection. Surv
Ophthalmol. 2010 May-Jun; 55(3):272-89
https://fluxometer.com/ abgerufen am 22.11.2023

Zhu XF, Zou HD, Yu YF, Sun Q, Zhao NQ. Comparison of blue
light-filtering IOLs and UV light-filtering IOLs for cataract surgery:
a meta-analysis. PLoS One. 2012;7(3):e33013



EACHTHEMEN.

103 Downie LE, Busija L, Keller PR. Blue-light filtering intraocular
lenses (IOLs) for protecting macular health. Cochrane Database
Syst Rev. 2018; 5(5): CD0O11977

104 Alexander |, Cuthbertson FM, Ratnarajan G, Safa R, Mellington
FE, Foster RG, Downes SM, Wulff K. Impact of cataract surgery
on sleep in patients receiving either ultraviolet-blocking or blue-fil-

tering intraocular lens implants. Invest Ophthalmol Vis Sci. 2014
Jun 26;55(8):4999-5004

105 Nishi T, Saeki K, Miyata K, Yoshikawa T, Ueda T, Kurumatani N,
Obayashi K, Ogata N. Effects of Cataract Surgery on Melatonin
Secretion in Adults 60 Years and Older: A Randomized Clinical
Trial. JAMA Ophthalmol. 2020 Apr 1;138(4):405-411

106 Chellappa SL, Bromundt V, Frey S, Steinemann A, Schmidt C,
Schlote T, Goldblum D, Cajochen C. Association of Intraocular
Cataract Lens Replacement With Circadian Rhythms, Cognitive
Function, and Sleep in Older Adults. JAMA Ophthalmol. 2019 Aug
1;137(8):878-885

107 Ayaki M, Negishi K, Suzukamo Y, Tsubota K. Color of intra-ocular
lens and cataract type are prognostic determinants of health indices
after visual and photoreceptive restoration by surgery. Rejuvenation

Res. 2015 Apr;18(2):145-52
108 Lee TM, Loh EW, Kuo TC, Tam KW, Lee HC, Wu D. Effects of

ultraviolet and blue-light filtering on sleep: a meta-analysis of
controlled trials and studies on cataract patients. Eye (Lond) 2021
Jun; 35(6):1629-1636

109 Mendoza-Mendieta ME, Lorenzo-Mejia AA. Associated depression
in pseudophakic patients with intraocular lens with and without

chromophore. Clin Ophthalmol. 2016 Mar 31;10:577-81
110 Shantakumari N, Eldeeb R, Sreedharan J, Gopal K. Computer

use and vision-related problems among university students in
ajman, United arab emirate. Ann Med Health Sci Res. 2014 Mar;
4(2):258-63

11 Scullica L, Rechichi C, De Moja CA. Protective filters in the
prevention of asthenopia at a video display terminal. Percept Mot

Skills. 1995 Feb; 80(1):299-303
112 Redondo B, Vera J, Ortega-Sanchez A, Molina R, Jiménez R.

Effects of a blue-blocking screen filter on accommodative accuracy
and visual discomfort. Ophthalmic Physiol Opt. 2020 Nov;
40(6):790-800

113 Mortazavi SAR, Parhoodeh S, Hosseini MA, Arabi H, Malakooti H,
Nematollahi S, Mortazavi G, Darvish L, Mortazavi SMJ. Blocking
Short-Wavelength Component of the Visible Light Emitted by

Smartphones‘ Screens Improves Human Sleep Quality. J Biomed

Phys Eng. 2018 Dec 1; 8(4):375-380
114. Calvo-Sanz JA, Tapia-Ayuga CE. Blue light emission spectra of

popular mobile devices: The extent of user protection against me-
latonin suppression by built-in screen technology and light filtering
software systems. Chronobiol Int. 2020 Jul; 37(7):1016-1022

15

16

"7

18

19

120

121

122

123

124

125

126

127

Heath M, Sutherland C, Bartel K, Gradisar M, Williamson P, Lovato
N, Micic G. Does one hour of bright or short- wavelength filtered
tablet screenlight have a meaningful effect on adolescents’ pre-

bedtime alertness, sleep, and day-time functioning? Chronobiol Int.

2014 May; 31(4):496-505

Bowler J, Bourke P. 2019. Facebook use and sleep quality: Light
interacts with socially induced alertness. Br J Psychol. 110(3):519-
529

Teran E, Yee-Rendon CM, Ortega-Salazar J, De Gracia P, Garcia-
Romo E, Woods RL. Evaluation of Two Strategies for Alleviating the
Impact on the Circadian Cycle of Smartphone Screens. Optom Vis
Sci. 2020 Mar; 97(3):207-217

Sasaki M, Yuki K, Kurihara T, Miyake S, Noda K, Kobayashi S, Ishida
S, Tsubota K, Ozawa Y. Biological role of lutein in the light-induced
retinal degeneration. J Nutr Biochem. 2012 May; 23(5):423-9

Harrison EH. Mechanisms of Transport and Delivery of Vitamin
A and Carotenoids to the Retinal Pigment Epithelium. Mol Nutr
Food Res. 2019 Aug; 63(15):¢1801046

Heesterbeek TJ, Lorés-Motta L, Hoyng CB, Lechanteur YTE, den
Hollander Al. Risk factors for progression of age-related macular

degeneration. Ophthalmic Physiol Opt. 2020 Mar;40(2):140-170.

Evans JR, Lawrenson JG. Antioxidant vitamin and mineral supple-

ments for slowing the progression of age-related macular degenera-

tion. Cochrane Database Syst Rev. 2023 Sep 13;9(9):CD000254

Chitchumroonchokchai C, Bomser JA, Glamm JE, Failla ML.
Xanthophylls and alpha-tocopherol decrease UVB-induced lipid pe-
roxidation and stress signaling in human lens epithelial cells. J Nutr.

2004 Dec;134(12):3225-32.

Machida N, Kosehira M, Kitaichi N. Clinical Effects of Dietary
Supplementation of Lutein with High Bio-Accessibility on Macular
Pigment Optical Density and Contrast Sensitivity: A Randomized
Double-Blind Placebo-Controlled Parallel-Group Comparison Trial.
Nutrients. 2020 Sep 28; 12(10):2966

Roberts JE, Dennison J. The Photobiology of Lutein and Zeaxanthin
in the Eye. J Ophthalmol. 2015; 2015:687173

Willett WC, Sacks F, Trichopoulou A, Drescher G, Ferro-Luzzi

A, Helsing E, Trichopoulos D. Mediterranean diet pyramid: a
cultural model for healthy eating. Am J Clin Nutr. 1995 Jun;61(6
SuppD:1402S-1406S

Kang WS, Kim E, Choi H, Lee KH, Kim KJ, Lim D, Choi SY, Kim
Y, Son SA, Kim JS, Kim S. Therapeutic Potential of Peucedanum
japonicum Thunb. and Its Active Components in a Delayed Corneal
Wound Healing Model Following Blue Light Irradiation-Induced
Oxidative Stress. Antioxidants (Basel). 2023 May 29; 12(6):1171

Rodella U, Honisch C, Gatto C, Ruzza P, D‘Amato Tothova J.
Antioxidant Nutraceutical Strategies in the Prevention of Oxidative

Stress Related Eye Diseases. Nutrients. 2023 May 12;15(10):2283

DOZ 072024



