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 Effects of optical radiation in the eye strongly depends on 

exposure conditions and transmittance characteristics in 

the eye

 - Ultraviolet radiation causes photochemical damage in the 

eye lids, the conjunctiva, the cornea, the uvea and the lens

- Light causes photochemical damage in the retina

 Effects of near infrared radiation in the lens are thermal only
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Cap shieldingEye brow scatter
Eye lid shieldingBackground reflection
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Coroneo effect

Nose
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Above threshold, short delay onsetAbove threshold, short delay onset
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Below threshold, chronic exposure
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Above threshold, short delay onset
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Below threshold, chronic exposure
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Below threshold, chronic exposure
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ACGIH, 2005Above threshold, short delay onset
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Below threshold, chronic exposure
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Above threshold, short delay onset
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Above threshold, short delay onset
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Pigmented C57Bl6 mice, Zhang et al, manus

Albino SD rat,
Dong et al. 2005

Rel. sensitivity as a function of age
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Wavelength additivity Albino SD rat (6 w), post exposure int. 1 w.

Li et al, manus

300 nm 1.9 W/m2, 35 min +
300 nm 1.9 W/m2, 35 min
4 + 4 kJ/m2 Abs dose
8 kJ/m2 Biol. eff. Dose

300 nm 1.9 W/m2, 35 min +
310 nm 20.0 W/m2, 35 min
4 + 42 kJ/m2 Abs dose
8 kJ/m2 Biol. eff. Dose

n = 20n = 20
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MTD dependence on fractionation interval
SD rat, albino, 6 weeks, UVR 300 nm, latency 1 weeks

)1(90.014.5 *13.0
16:3.2

IntExpInteMTD 

Repair rate
days

5.14
No repair treshold

Repairable damage =   0.90
0.90/5.14 =  18 %

Dong et al, 2005
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Cataract Chronic Daily Exposure
Threshold Vs Cumulation period
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Below threshold, chronic exposureBelow threshold, chronic exposure

(McCarty, VIP Melbourne, IOVS 2000)
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Phacic, blue light damage (Type II)

Aphakic damage

Green light damage (Type I)

Above threshold, short delay onset

435 505
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Chronic subthreshold exposure to light 

Macular degeneration?
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IRR and cataract?IRR and cataract?
Epidemiological association betwen chronic Epidemiological association betwen chronic 
exposure to IRR and cataract (Lydahl, 1984)exposure to IRR and cataract (Lydahl, 1984)

Photochemical effect?Photochemical effect?
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Near IRR and cataract – thermal only/photochemical ?
Experimental evidence
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Wolbarsht, 1980
Rabbit, in vivo
1064 nm, NdYag, CW
20 W/cm2

n= 6
n= 4

Pitts 1980
Rabbit, in vivo
715-1400 nm filtered lamp
4 W/cm2
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Albino Sprague Dawley rat, 150 g (6 wks),
1090 nm, 96 W/cm2, 3 W within pupil spot size 2 mm, post exposure time: 1 week

57 kJ/cm2

103 kJ/cm2

189 kJ/cm2
344 kJ/cm2

Wolbarsht (1064 nm, 20 W/cm2) Th: 2 kJ/cm2, n = 6

Pitts (715-1400 nm, 4 W/cm2) Th 4 kJ/cm2, n = 4

n= 21 n= 21
n= 19

n= 21

No evidence for photochemical effect!

Yu et al, draft

Light scattering as a function of exposure time
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 Ultraviolet radiation exposure of ocular structures is 

determined by ambient scattering and transmittance 

characteristics of the eye

 - Ultraviolet radiation causes photochemical damage in the 

eye lids, the conjuctiva, the cornea, the uvea and the lens.

- Light causes photochemical damage in the retina

 The assumption in the ICNIRP broadband guideline that 

near IRR causes thermal damage only appears correct

Summary


