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IN-VITRO RETINAL MODEL

Fresh retinal samples from bull’s eyes 
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Viability Analysis

Calcein staining; fluorescent microscopy
30 min after exposure

COMPUTER MODEL 

Absorbing layers: 
retinal pigment epithelium, choroid

Exposure of retina with laser beam
20 Watt power, 532 nm wavelength

Control of power and pulse duration with AOM
Control of position on sample with scanner

Automatic
exposure
system

roidChoroid RPE

Solve heat flow equation

 Finite difference method
 Finite element method
 Superposition method

Temperature as function of time
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Arrhenius integral for determination 
of thermal damage

VALIDATION AND APPLICATIONS

Validation against Rhesus monkey damage 
threshold data (514 nm)

New Spot size dependence
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b) Large safety factor for short pulses and large spots
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Proposed change for international exposure limits 
(ICNIRP) – time dependent amax = 200 t0.5
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Product safety analysis

 Photo-Flashes
Special irradiance 
profiles (apparent source)
 Multiple pulses
 Scanning radiation
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