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vision: the eye



the visual process

few examples

when the camera is too big:
myopia



➢ OPTICAL COHERENCE 
ELASTOGRAPHY (OCE)

➢ Scleral crosslinking (SCXL). 
Treatment

➢ ANIMAL MODEL

MECHANICAL PROPERTIES

Vinas-Pena et al, Biomed Optics Express, 2022

investigating ocular tissues
BIOMECHANICS 



STRUCTURAL PROPERTIES

➢ MULTIPHOTON MICROSCOPY: SHG & 
FLIM & TPEFM

➢ Scleral crosslinking (SCXL). Treatment
➢ ANIMAL MODEL

Vinas-Pena et al, IOVS 2023

STRUCTURAL IMAGING
SHG MICROSCOPY
and more…



few examples

ADAPTIVE OPTICS based
visual simulation



"turbulence"
1953   H Babcok
1977   J.W. Hardy

J. Liang:  1994
H. Hofer:  2001

ASTRONOMY VISUAL OPTICS

YouTube: 
Teach Astronomy

Roorda & Williams, Nature 1999

ADAPTIVE OPTICS 
based visual simulation



AO based
visual simulation

NEW MULTIELEMENT OPTICAL 
SIMULATION TECHNIQUES



ADAPTIVE OPTICS 
based visual simulation

MAPING PHASE MAPS & 
COMPLEX OPTICAL DESIGNS

Vinas et al., Sci Reps, 2019

bifocal non-rotationally symmetric refractive
multifocal IOL design
[Lentis MPlus LS-313 MF30 (Oculentis)]



ACTIVE OPTICAL 
technologies

TEMPORAL MULTIPLEXING
➢ Custom high speed electronic driver
➢ Periodic variations of optical power at high speed (>50 Hz)
➢ Static appearance of multifocal retinal images



SIMVIS
technology

Vinas et al., TVST 2020;  
Barcala, Vinas, et al. Cont Lens & Ant Eye, 2022
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Vinas et al. BOEx, 2015
Vinas et al., Scientific reports, 2019

polychromatic AO visual simulator



ACTIVE OPTICAL 
technologies

REVOLUTIONING THE TREATMENT OF PRESBYOPIA 
WITH NEW OPTICAL TECHNOLOGIES



few examples

what triggers eye growth?
emmetropization



UNDERSTANDING 
EMMETROPIZATION

NON-INVASIVE IMAGING TECHNIQUES TO UNDERSTAND 
THE EMMETROPIZATION PROCESS

Retinal ganglion cells sensing of optical cues

MICHAEL TELIAS, PHD 
TELIAS LAB



IN SUMMARY,
biophotonics for eye research

means multidisciplinar!!

novel imaging tools for scattered tissues
multiphoton microscopy laser sources for in vivo imaging
modular microscopes for complex spectral setups
nanoimaging strategies

polychromatic optics design
customizable supercontinuum laser sources (cheap)
clinical & industrial colaborators
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Thank you!
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