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e $75,000 = RO1 Grant for Dr. Gregerson (1.5M)
e $65,000 kit = Largest ARGUS center in USA (SM)
e 3M MAC center is $10M gift to Cure AMD

® 4AM MLESC = 43M Lion Eye Institute
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Leverage

The Aging Eye

Cataract: Retired 6-30-1999; J. Olson MD
Glaucoma: Brief overview, MIGS

Macular Degeneration: Focus topic

GLAUCOMA

Enlarged Cup/Disc



Normal vs Enlarged
Cup/Disc

%‘i' $‘

Normalicup/disc Increased|cup/disc:

Angle Closure (Acute)
Glaucoma

* More common in small eyes

» Trabecular meshwork occluded

» Pain, photophobia, decreased vision, haloes
* Nausea, vomiting

» My first patient was
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Glaucoma

* Open angle

* Much more common

» Asymptomatic

 Screening visits, IOP, Visual Fields, RNFL images
* Closed Angle

* Rare

 Painful

» Emergency

Closed Angle
Glaucoma

Angle Closure Glaucoma

» Decreased vision

« Diffuse conjunctival injection
e Pupil mid-dilated — fixed

» Corneal Edema

» Shallow Anterior Chamber

» Markedly Elevated Intraocular Pressure (40 —
60 + mm Hg)
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Iridectomy

A Cure for AMD: Bridging basic science AMD

and clinical ophthalmology . I_n devel_oped _countries AMD is t‘he leading cause of
irreversible visual loss. Atrophic (‘dry”) form
accounts for 90% of cases. Most severe visual

Collaborators: impairment results from neovascular (‘wet’) form.

Institute of Ophthalmology and  «  George Mason University * Prevalence in U.S. age groups:
Moorfields Eye Hospital, Jane Flinn 0
London 2/2 (52-64 y)

Fred Fitzke «  UTMB, Galveston 1% (65-74 y)

Alan Bird Adam Boretsky ~30% (> 75 y)

Imre Lengyel Massoud Motamedi h -

. . Faraz Kahn * In 2050 there will be 80 million people aged over 65 y.

Neurobiotex Inc, Galveston Garrett B ¢ MSII - . ® q

Christopher Frederickson EAUHRER LANATCET Nk 19 million will be > 85y (5% of total population).

Un ty of Maryland «  St. Franziskus Hospital, Muenster
Thompson el Pauleikhoff

AMD RISK FACTORS AMD PREVENTION

« AGE
* DO NOT AGE!
* SMOKING (current or history 3 x 3) s s
+ LOW DIETARY FRUITS & VEGETABLES
low serum and tissue anti-oxidant levels associated with low
MACULAR PIGMENT DENSITY (LUTEIN & ZEAXANTHIN) * CHOOSE YOUR ANCESTORS!

« Increase dietary intake of fruits & vegetables

- PARENTS (GENETIC, 70% risk) 0 l\i/\é(re]?r ;Ejas\;i?jzlkj)?i?n s;gglﬁzﬁes with coatings to absorb UV & blue

* SUN EXPOSURE BLUE and VISIBLE LIGHT
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TREATMENT: Wet AMD

- Low Vision Rehabilitation: 1947 (Waele)

r>»EX00Z2

- Laser Photo-coagulation 1980

- Photodynamic Therapy Cold Laser 1999

- Anti VGEF: Anecerave-Acetate—004-
MasHgen—003-
Lucentis/Avastin 2005
Eylea 2010

MONTHLY SHOTS!
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TREATMENT: Wet AMD [y 1 study, people taking
LUCENTIS® monthly saw an
average of 22 more letters than
Focus those who did not receive therapy

Marina

TREATMENT: Dry AMD

LUCENTIS or AVASTIN

Anchor
Horizon
Pier

CATT

Miraculous per NEJM ™
LUCENTIS = == No therapy

TREATMENT: Dry AMD AUTOFLUORESCENCE IMAGING

Lions Retinal Imaging Center

- illumination with blue light (488 nm, SLO)
LlONS EYE |NST|TUTE - excitation of natural fluorophores

- lipofuscin in RPE

- use a barrier filter to block blue light

- obtain signal form emitted, green light
- due to weak signal, noisy image
- average 32 images to reduce noise
von Ruckman, Halfyard, Fitzke, Bird, 1995
- Use barrier filter in camera. Spaide et al, 2001
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AMD Detection: Autofluorescence

AMD Detection: VA 20/40 ou, 1/2005

AMD Detection: Autofluorescence 2005 2007

Can drive a car Sorry, take the bus

AMD Detection: VA 20/200 ou, 1/2007

Two Year Progression of Dry AMD
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Autofluorescence images of a patient with dry AMD

2005 2006 2007

Lesion grows at a constant rate, doubles in
size each year

P h i | a n t h ro p y Beckman Initiative for Macular Research 2008-present

Multidisciplinary Approach to Dry AMD:
Mr. Sidney Wolfenson, 1941 UofM graduate and Men’s

Gymnastics - Imaging

- Stem cell therapy

_— - Cell transplants

Dr. Robert Wilkins, Galveston - Clinical Ophthalmology
- Nanotechnology

Mr. Duer and Mrs. Genevieve Wagner, Fort Worth - Genetics

- Immunology

Dr. Amold Beckman: BIMR - Molecular Biology

Anonymous donor 2013, 10 million to cure AMD

Minnesota Lions Vision Foundation

Stereo photographs of a postmortem donor eye Appearance of peripheral and macular drusen in a
from an AMD patient: soft confluent drusen in the macula characterized AMD donor eye
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Peripheral drusen + Bruch’s background
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Zinc as an early biomarker for Dry AMD

Have two animal models at the UofM that mimic the human
eye with early AMD

Detection of Zinc in drusen in vivo: Do drusen from and
trap zin or does zinc contribute to the drusen formation?

Funding: BIMR grant s #1113 and #1408
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Anderson et al.
American Journal of Ophthalmology,




Towards imaging the
single cell: Hubble

e Current capabilities that are translatable to
AMD studies

BIMR 2011

Adaptive Optics Scanning Laser Ophthalmoscopy

WAGNER RETINAL IMAGER

AO-SLO Image
Enhancement

Single Frame
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Adaptive Optics

» Imaging of retina uses lens as objective and result in
aberrations that limit resolution

» Adaptive optics (AO) corrects for this using a
wavefront sensor and deformable mirror

» The application of AO to current imaging technology
enables in vivo cellular resolution

BIMR 2011

Adaptive Optics Confocal Scanning Laser
Ophthalmoscope (AO-cSLO)

iy

100 pm-

Macular cone n a healthy

Optical and Sensing Components
APD — Avalanche Photodiode  (%T : %R)
SLD — Superluminescent Diode TM - Turning Mirror
DM - Deformable Mirror RS — Resonance Scanner
SM — Spherical Mirror WS — Wavefront Sensor
PBS — Pellicle Beam Splitter

46

Initial Experience Wagner Retinal Imager: HEALTHY

AREDS Category |.

Future Investigations

- Age matched controls

- IsAREDS | normal?

- Implications AMD classification?

—
BIMR 2012
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AREDS Stage 2 - 77yo F

Infrared Reflectance OCT

AREDS Stage 1-74yo F

Infrared Reflectance

Adaptive Optics SLO

Green line represents
OCT cross section. Red
square is AOSLO image

Green line represents
OCT cross section. Red
square is AOSLO image.

AREDS Stage 3 —65y0 F

Infrared Reflectance
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Green line represents
OCT cross section. Red
square is AOSLO image.

Green line represents
OCT cross section. Red
square is AOSLO image.

THANK YOU MLVF & MNL

DX 7 Z

Standard . £
o Min  Max
Deviation

m?
Category | 48 + 1612 4946 14269

Category | vs Category IV P <005

Category Il vs Catsgory Il P <005

Category |l 48 5443 + 1259 3234 8371

0.25° x 0.25° Regions were used to assess
¢ ¥4 e variations in local photoreceptor density
Scale Bers = 100m Scale Bars =20m the temporal meridian inar entative A
patient from each of the 4 clinical categories
M UNIVERSITY OF MINNESOTA

*Modffied from:
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