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Visible light OCT-based quantitative imaging of lipofuscin in the retinal pigment epithelium

Lipofuscin, a byproduct of the vision cycle of photoreceptors, is the major source of the fundus auto-fluorescence (FAF) in
the Retinal Pigment Epithelium (RPE). Lipofuscin accumulates with aging and in certain pathological disorders and is thus
a biomarker for degenerative retinal diseases. Therefore, quantification of lipofuscin is important in the diagnosis, progression
monitoring, and treatment evaluation. Lipofuscin quantification is challenging because light is attenuated by the media anterior
to the RPE which is subject to inter-individual and intra-individual differences. Further, various illumination power and detection
sensitivity of different imaging systems can also affect the readings of the detected FAE. We developed a technology to provide
simultaneous VIS-OCT and AF of the retina and a reference standard target at the intermediate retinal imaging plane with a single
broadband visible light source. Since both OCT and AF images are generated from the same group of photons the OCT probe
light experiences attenuation by the same ocular layers. The technology is able to eliminate the varying pre-RPE attenuation factor
in AF imaging using the simultaneously acquired VIS-OCT image. To quantitatively bridge the OCT and AF detection systems
thus eliminate the effects of illumination power and detector sensitivity, a standard reference target with known reflectivity and
fluorescence efficiency was implemented into the system. Using the standard reference, similar to the one used by Delori AF and
reflectance signals are normalized to a known reference value that are independent from the exposure power and detection gain.
The system was calibrated and tested in vivo.
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