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Summary of research 
applications and how 

they may lead to 
clinical trials
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• (I) C.Light Technologies, Krypton Vision

• (P) UC Berkeley, U Rochester, U Houston

•We (and the FDA) will never 
be satisfied with even the 
finest images of retinal 
structure.

•We all want to know how the 
structure relates to function.

https://webvision.med.utah.edu
Anderson and Fisher, J Ultrastruct Res1976



2

Example case

Acute Bilateral Foveolitis

Tu et al, AJO Case Reports, 2017

0.5 deg (~150 microns)

Acute Bilateral Foveolitis

Tu et al, AJO Case Reports, 2017

0.5 deg (~150 microns)
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Acute Bilateral Foveolitis

Tu et al, AJO Case Reports, 2017

0.5 deg (~150 microns)

Acute Bilateral Foveolitis

Tu et al, AJO Case Reports, 2017

48% correct0.5 deg (~150 microns)

Subjective functional testing
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The adaptive optics retinal microstimulator

Yang et al Optics Express, 2010

• AO correction

• Stimulus Delivery

• Stabilization

• Targeted Stimulus Delivery

background: imaging laser: 840 nm

the white cross indicates the exact 
location of the 550 nm stimulus

correction of TCA: Harmening et al, BOE, 2012

The adaptive optics retinal microstimulator

stimulus laser: 550 nm

Harmening*, Tuten*, Roorda, Sincich, J Neurosci, 2014

Microperimetry – Example 1: Choroideremia 
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CHM patient 13159, ~0.75 deg from the fovea

slides courtesy of Jessica Morgan (UPenn) 
Tuten et al, in revision

confocal AOSLO split-detector AOSLO

0.43 deg
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Microperimetry – Example 2: Retinitis Pigmentosa 

Foote, Roorda, Duncan, unpublished data

Assessing function of other retinal neurons

Lateral Inhibition of Horizontal Cells Receptive Fields of Ganglion Cells

Tuten et al, J Neuro. 2017 unpublished data, Ally Boehm, Roordalab

Objective functional testing
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AOSLO confocal AOSLO dark field AOSLO fluorescence

homedepot.com
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confocal reflectance 2-P autofluorescence cones rods

AOSLO images 2-P fluorescence after bleach

photoreceptors ganglion cells
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QPI Phase-contrast

• Increased tension during 
depolarization causes the cell 
to become more spherical

1000x displacement

Ex vivo applications…

unpublished data Palanker Lab, Stanford University

What is changing?

~0.4 nm
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Summary

• Cellular-level access through the use of adaptive optics is driving a 
paradigm shift in how we use ophthalmoscopy to study eye disease.

• Systems that measure structure/function on a cellular scale continue 
to yield new results.

• There are an expanding set of technologies that enable subjective and 
objective structure/function measurements on a cellular scale.


