
S e v e r a l  i m a g e s

generated by IRRF-

s u p p o r t e d  p ro j e c t s 

have won awards  in

various competitions

Annual Report
2013

International Retinal Research Foundation



Quantifying Spatial Relationships 
from Whole Retinal Images

CoverStory

Bioinformatics, Quantifying Spatial Relationships from 
Whole Retinal Images, Brian E. Ruttenberg, Gabriel 
Luna, Geoffrey P. Lewis, Steven K. Fisher, and Ambuj 
K. Singh, Neuroscience Research Institute, University 
of California Santa Barbara; Department of Molecular, 
Cellular and Developmental Biology, University of Cali-
fornia Santa Barbara. (February 2013, vol. 29, Issue 7, 
p 940-946) This study was conducted with IRRF support –  
Geoffrey Lewis and Steven Fisher. 

Microscopy advances have enabled the acquisition of 
large scale biological images that capture whole tissues 
in situ. This in turn has fostered the study of spatial 
relationships between cells and various biological 
structures, which has proved enormously beneficial 
towards understanding organ and organism function. 
However, the unique nature of biological images and 
tissues precludes the application of many existing spa-
tial mining and quantification methods necessary to 
make inferences about the data. Especially difficult is 
attempting to quantify the spatial correlation between 

heterogeneous structures and point objects, which 
often occurs in many biological tissues.

The team developed a method to quantify the spatial 
correlation between a continuous structure and point 
data in large (17,500 x 17,500 pixel) biological images.  
This method was used to study the spatial relationship 
between the vasculature and a type of cell in the retina 
called astrocytes. A geodesic feature space based on 
vascular structures was employed, and astrocytes were 
embedded into the space by spatial sampling. A quan-
tification method was used in this feature space that 
enabled the team to empirically demonstrate that the 
spatial distribution of astrocytes is often correlated 
with vascular structure. Additionally, these patterns 
are conserved in the retina after injury. The authors 
suggest that these results prove the long-assumed pat-
terns of astrocyte spatial distribution, and provide a 
novel methodology for conducting other spatial stud-
ies of similar tissue and structures.

Right: Drs. Geoffrey 
Lewis and Steven Fisher 

and Gabriel Luna, BA, 
Research Specialist 

with the Neuroscience 
Research Institute
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OTHER NOTEWORTHY WORK 
BY THE AUTHORS:

Drs. Lewis and Fisher were 
participants of the first Lasker/
IRRF Initiative for Innovation 
in Vision Science (2010), 
Astrocytes and Glaucomatous 
Neurodegeneration. Their 
topic of discussion was Retinal 
Detachment: A Method for 
Studying Wide-Scaled Reactivity 
of Retinal and Optic Nerve Head 
Astrocytes, which contributed 
to the resulting publication, 
Diabetic Retinopathy: Where 
We Are and A Path to Progress.
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CoverStory  (CONTINUED)

©Panuakdet Suwannatat, Gabriel Luna, Tobias Hollerer, and Steven Fisher

A Technicolor Approach to Your Brain
Panuakdet Suwannatat, Gabriel Luna, Tobias Hollerer, and Steven Fisher

This image is a high-resolution, wide-field montage of the entire 
surface of the mouse retina, and is composed of several hundred 
images (tiles) individually collected and then seamlessly stitched 
together into one large image, in a manner similar to that of Google 
Earth. Individual cells, in this case retinal astrocytes, are then 
manually identified and annotated by a researcher. Subsequently, 
those annotations are used by a custom visualization program to 
segment out single-cell boundaries and are assigned unique hues to 
discern bio-territories. This novel technique allows scientists in the 
visual neuroscience community to extract biologically meaningful 
quantitative data on an unprecedented scale to use for comparisons 
to aging, developing, or diseased retinas. (Panuakdet Suwannatat 
is a PhD candidate in the Department of Computer Science at 
the UC Santa Barbara Neuroscience Research Institute. Gabriel 
Luna, BA is a Research Specialist in Dr. Steven Fisher’s lab in the 
Neuroscience Research Institute.)

This image, entered in the University of California Santa Barbara’s 
2013 Art in Science competition was awarded an Honorable 
Mention citation and now is on display at the Santa Barbara 
Museum of Art.
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Mr. Gabriel Luna
Neuroscience Research Institute
University of California, Santa 
Barbara, USA
Specimen: Mouse Retina. Retinal 
astrocytes (red) and blood vessels 
(green) are visible.
Technique: Confocal Microscopy
2013 Honorable Mention

Mr. Gabriel Luna
University of California
Santa Barbara, California, USA
Specimen: Nerve fiber layer of a 
mouse retina
Technique: Confocal imaging
2013 Honorable Mention

Mr. Gabriel Luna
Neuroscience Research Institute
University of California, Santa 
Barbara, USA
Subject Matter: Retinal flatmount 
of mouse nerve fiber layer (40x)
Technique: Laser Confocal 
Scanning 
7th Place
Nikon Small World
2011 Photomicrography 
Competition

Mr. Gabriel Luna
Neuroscience Research Institute
University of California, Santa 
Barbara, USA
Subject Matter: Flatmount of 
astrocytes in the nerve fiber layer of 
the mouse retina. (40x)
Technique: Laser Confocal 
Scanning
Image of Distinction
Nikon Small World
2011 Photomicrography 
Competition

Images from this team of scientists have garnered honors in scientific 
art competitions, and some of these were used on the cover.
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A R V O

Seattle, WA. Stephan Hesse, PhD attended the 2013 
meeting of the Association for Research in Vision 
and Ophthalmology (ARVO) in Seattle through the 
generous support of the ARVO Foundation/Ramon 
Dacheux II Memorial Travel Grant, created with a do-
nation from IRRF. Dr. Hesse traveled from Germany 
and the RWT Aachen University.

“Only in consequence of your generous sponsorship, 
was I able to attend this impressive event,” Hesse told 
Sandra Blackwood when they met in Seattle. “During 
the conference, I met many interesting people from 
all over the world, and had many interesting discus-
sions that gave me an overview on the current state 
of research. It was delightful to see that we share not 
only scientific, but also social interests. It was not only 
a benefit for my professional development but also a 
great social event.”
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Published Science

Molecular Vision, Prevention of retinal light 
damage by zinc oxide combined with rosemary 
extract, Daniel T. Organisciak, R.M. Darrow, C.M. 
Rapp, J.P. Smuts, D.W. Armstrong, J.C. Lang. (June 
2013, v19, 1433-1445) This study was conducted 
with IRRF support — Dr. Daniel Organisciak. 

Zinc oxide effectively reduces visual cell loss in 
rats exposed to intense visible light and is known to 
slow the rate of disease progression in advanced 
stages of age-related macular degeneration. The 
goal of this study was to determine the efficacy 
of zinc oxide in combination with novel and well-
established antioxidants in an animal model of 
light-induced oxidative retinal damage.

One group of male Sprague-Dawley rats was 
pretreated with zinc oxide with or without a 
detergent extract of rosemary powder and then 
exposed to intense visible light for 4-24 hours. 
Another group of animals received zinc oxide 

combined with rosemary oil diluted with a 
mixture of polyunsaturated fatty acids (ROPUFA). 
A third group was given an antioxidant mineral 
mix containing zinc oxide, as recommended by 
the Age Related Eye Disease Study group’s first 
clinical trial (ARDS1).

It was found that in the rat model of acute 
retinal light damage, zinc oxide combined with 
a detergent extract of rosemary powder or 
rosemary oil is more effective than treatment 
with either component alone and significantly 
more effective than an AREDS mixture containing 
a comparable dose of zinc oxide. Light-induced 
oxidative stress in animal models or retinal 
degeneration can be a useful preclinical paradigm 
for screening novel antioxidants and for testing 
potential therapeutics designed to slow the 
progression of age-related ocular disease.  Dr. Daniel T. Organisciak

Access this article▼
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InternationalEfforts:
Sarajevo, Bosnia and Herzegovina
In 2013, results from a 2012 IRRF dona-
tion were finally realized when the Retina 
Division was opened at the Eye Clinic at 
the Hospital Kasindo in Sarajevo, Bosnia 
and Herzegovina. Funds were donated to 
help equip the Retina Division after Lala 
Ćeklić, MD, the 2010 Alston Callahan, 
MD Visiting Scholar, who serves as chief, 
submitted a request to the IRRF for some 
badly needed equipment. The Eye Clinic 
Kasindo is located in the poor, rural area 
of the Republic of Srpska, and is respon-
sible for the eye health services for nearly 
100,000 residents. Although the Clinic is 
affiliated with the University of Eastern  
Sarajevo and is supplied with financial 
support from the government through 
the Ministry of Health of the Republic of 
Srpska, those financial resources are not 
enough to purchase all the equipment nec-
essary to meet the health needs of the area.

Dr. Ćeklić and her staff perform 7200 eye 
exams and therapeutic procedures annually, 
including 250 Argon Laser photocoagula-
tion procedures, and 92 intravitreal injec-
tions of anti-VEGF therapy. She also states 
that after cataracts, the leading causes of 
visual disability in the region are glaucoma, 
diabetic retinopathy, vascular and retinal 
diseases of the eye and retinal detachment. 
Because there is only one vitreoretinal sur-
geon in private practice in this region, Dr. 
Ćeklić began soliciting funds to establish a 
Retina Division at the Eye Clinic Kasin-
do. Now, the local population will not be 
forced to travel long distances to other hos-
pitals. Many of the patients have monthly 
incomes of around $200, which makes such 
referrals impossible. With the funds grant-
ed by the IRRF, Ćeklić purchased a Keeler 
Cryomatic Console with cryo probes and 
an optical coherence tomography (OCT) 
unit, which allows accurate diagnosis and 
therapeutic monitoring of the retina. Above: Aleksandra Dzebo assists Dr. Ćeklić, who is performing a conventional 

retinal reattachment procedure. The cryomatic console, purchased with IRRF 
funds, shows in the background.8



Left: Todd Lykberg, AAO Director of Development, and Lala Ćeklić, MD, 
at the 2010 International Welcome Luncheon, held in conjunction with the 
AAO meeting in Chicago.

Below Left: Slavko Ždrale, Director of the Hospital Kasindo; Sandra 
Blackwood, IRRF; and emeritus professor Mirko Sosic, MD, PhD, answer 
questions at a news conference for a local TV station in Sarajevo.

In July, 2013, IRRF Executive Director, Sandra Blackwood visited Dr. Ćeklić to see 
firsthand the work being done. Since the Retina Division opened in early 2013, about 
500 people had already been examined using the OCT unit. The review is free in their 
Clinic, while patients in private clinics pay 120 BAM ($83.00 US).

Dr. Ćeklić is actively involved in charity programs that provide cataract surgeries 
for poor and disabled individuals in her country. In addition to being named 
the 2010 Alston Callahan, MD Visiting Scholar, an award resulting from the 
partnership between the Rotary Club Host Program and the American Academy 
of Ophthalmology (AAO), Dr. Ćeklić has been awarded the Helmerich Retina 
Research Foundation Fellowship Award provided by the International Council 
of Ophthalmology Foundation. “My goal is to use the knowledge that I have 
acquired in internationally recognized training centers to improve the eye health 
of my patients,” said Ćeklić.
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IRRF Helps to Fund 
Clinics in Pakistan:
Since being named the 2011 Alston Callahan, MD Visiting Scholar, Dr. Zee-
shan Cheema of Pakistan, has established a Rotary Club Chapter, arranged and 
performed numerous free cataract surgeries and conducted a Polio Awareness 
Walk, with help from the International Retinal Research Foundation (IRRF). 
The Polio Awareness Walk was conducted in collaboration with the Health 
Department Government of Punjab under Dr. Cheema’s direct supervision 
over the dates of February 11–13, 2013. The event was attended by people from 
all walks of life, including school children.

Using a gift from the IRRF, Dr. Cheema conducted a four-day ‘cataract camp’ 
in March 2013 where almost 200 surgeries were performed. Four ophthalmol-
ogists participated along with Dr. Cheema performing the examinations and 
surgical procedures on an outpatient basis and without fixed appointments. The 
‘camp’ was held at the United Doctors Welfare Health Organization, Cheema 
Hospital Complex (a hospital founded by Dr. Cheema’s father, the late Dr. 
Sultan Ahmed Cheema) in Daska. Almost 1,000 patients were seen in all.

Because the previous cataract camp was such a success, and with an additional 
donation from IRRF, Dr. Cheema repeated the event over the dates of 
November 29–December 5, 2013, providing an entire week of free eye care. 
Dr. Cheema expressed his appreciation to the IRRF for the support over the 
last two years.

InternationalEfforts:

Top: Dr. Michael A. Callahan, IRRF Board President; Dr. Zeeshan Cheema, the 
2011 Alston Callahan, MD Visiting Scholar; Sandra Blackwood, IRRF Executive 
Director at the Welcome Luncheon in Orlando, Florida, USA.
Center: Dr. Cheema performs a cataract extraction, while another patient is 
readied for the procedure.
Bottom: Dr. Cheema performed free eye exams at the two cataract camps in 
addition to performing surgery.
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PUBLISHED SCIENCE FINDINGS ARE ESSENTIAL TO BUILD A FOUNDATION 

FOR BREAKTHROUGH DISCOVERIES AND TO BROADEN THE FIELD OF 

KNOWLEDGE. IRRF-SUPPORTED SCIENTISTS ARE CONTRIBUTING TO THE 

RESEARCH FIELD WITH SCHOLARLY ARTICLES THAT ARE CONTINUOUSLY 

MOVING FORWARD THE UNDERSTANDING OF BLINDING EYE DISEASES.

PUBLISHED SCIENCE:

Investigative Ophthalmology & Visual Science (IOVS), Elevated 
Intraocular Pressure Causes Inner Retinal Dysfunction Before Cell Loss 
in a Mouse Model of Experimental Glaucoma, Benjamin J. Frankfurt,    
A Kareem Khan, Dennis Y. Tse, Inyoung Chung, Ji-Jie Pang, Zhuo Yang, 
Ronald L. Gross and Samuel M. Wu. Corresponding author, Dennis Y. 
Tse, Cullen Eye Institute, Department of Ophthalmology, Baylor College 
of Medicine, Houston, Texas. (January 2013, Vol. 54, No.1)

This study was conducted with IRRF support. The authors assessed 
the relationship of intraocular pressure (IOP), histology, and retinal 
function changes in a mouse model of induced, chronic, mild ocular 
hypertension. IOP remained elevated for at least 3 months following a 
single injection of retinal ganglion cells (RGCs), and a mild increase in 
axial length at 6 and 12 weeks after bead injection. [Retinal function 
was assessed with serial dark-adapted electroretinograms (ERGs) op-
timized for detection of the a-wave, b-wave, and positive and negative 
scotopic threshold responses (pSTR, nSTR).]

CONCLUSION: Polystyrene bead injection results in a mild, chronic el-
evation of IOP that recapitulates several critical aspects of human ocu-
lar hypertension and glaucoma, and results in early changes in retinal 
electrical function that precede histologic changes. It is possible that 
glaucoma associated with elevated IOP involves the early disruption of 
a complex combination of retinal synapses.

Dr. Tse was the 2012 IRRF David and Loris Rich Postdoctoral Scholar. 
“I would like to take this chance to once again thank the IRRF for its 
financial support, which paid for my postdoctoral salary for the period 
between July 1, 2012 and June 30, 2013.”

Access this article▼
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Visionary Award 
Presented Posthumously 
to Alston Callahan, MD
During a celebration on November 20, 2013, 
of the Callahan Eye Hospital’s 50 years of 
service, the Visionary Award was presented to 
Alston Callahan, MD. Accepting on behalf of 
his father, Michael Callahan, MD said he knew 
his Dad would be honored by this recognition. 
Although Dr. Alston Callahan passed away 
in 2005, his legacy lives on with the Callahan 
Eye Hospital and the International Retinal 
Research Foundation. 
The IRRF offices have been located at the 
Callahan Eye Hospital since July 2000, 
although it is an independent entity. The 
“Callahan,” as the hospital is affectionately 
known around the University of Alabama 
at Birmingham (UAB) campus, opened as 
The Eye Foundation Hospital, a private 

foundation hospital, in December 1963. 
When it became part of the UAB Health 
System in 1997, it was renamed the Callahan 
Eye Hospital to honor Dr. Alston Callahan.
UAB President, Ray Watts, MD recognized 
the importance of Alabama’s only eye 
specialty hospital and level 1 ocular trauma 
center. He noted that the Hospital is one of 
the busiest ophthalmology surgery centers in 
the nation, with more than 10,000 surgeries 
performed annually. 
The Visionary Award was established by the 
EyeSight Foundation of Alabama on the 
occasion of its tenth anniversary in 2007 
to recognize extraordinary service by an 
organization or an individual in addressing the 
unmet eye care needs to Alabama’s citizens.

Top: Robert Field, Board Chairman, The EyeSight Foundation 
of Alabama, presented the Visionary Award to Michael Callahan, 
MD, who accepted on behalf of his father, Alston Callahan, MD.

Bottom: Ashley Sellers, RN, BSN; Sandra Blackwood, IRRF 
Executive Director; Charlotte Bowers, IRRF Assistant Director 
of Operations; Kristina Callahan, daughter of Alston Callahan; 
and Timothy Callahan, son of Alston Callahan, at the 50th 
Anniversary Celebration.

News
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Complex Vision to be Restored 
in Honor of Dr. Alston Callahan
In connection with the 50th Anniversary of the Callahan Eye Hospital, a Birmingham landmark is being 
scheduled for a much needed revival. Complex Vision, a 30 by 30 foot sculpture by Israeli sculptor 
Yaacov Agam, will be restored in the coming months and re-dedicated in the fall of 2014.

As part of Dr. Alston Callahan’s goal to make the Eye Foundation Hospital one of the best eye 
care facilities in the Southeast, he wanted something dynamic to grace the front entrance of the 
building. After considering many renowned artists, he discovered Yaacov Agam’s “optical art” 
while visiting the Tel Aviv Museum. This new style of “kinetic” art, a visual that seems to move as 
the individual moves, was fresh and exciting, and Dr. Callahan eagerly shared his experience with 
the other members of the then Eye Foundation Arts Committee, William Hansell Hulsey and Carl 
Jernigan. Mr. Agam was invited to Birmingham and when he saw the location for the sculpture 
and was assured that facilities existed for the fabrication and erection of the 30-foot aluminum 
beams, he agreed to the project and returned to his Paris studio to begin the work.

Since its dedication in 1976 in honor of Mr. and Mrs. William P. Engel and Mr. and Mrs. E.N. Salomon 
by their children, Ruth and Marvin Engel, who in large part funded the project, Complex Vision has 
stood as a sentinel for the Hospital, while becoming an icon for the city of Birmingham. It has also 
become a symbol for the Callahan Eye Hospital, so named for Dr. Alston Callahan when it became 
part of the University of Alabama at Birmingham Health System in 1997.

In 2013, Mr. Agam was contacted for suggestions on how to restore Complex Vision. He 
recommended Dennis Carhart of Art Creations & Restorations and negotiations began between 
Brian Spraberry, President of the Callahan Eye Hospital; Sandra Blackwood, Executive Director of 
the IRRF; and Mr. Carhart, who came to inspect the sculpture in September.

The project will take approximately 6 months and will involve removing the sculpture piece 
by piece, each to be packed separately in its own crate. The panels will then be transported to 
Mr. Carhart’s West Palm Beach studio, where they will be stripped to the bare aluminum and 
prepared for a new finish.

In 1976, when the sculpture was first erected, “clear coat” did not exist to protect it, but with 
the restoration, numerous clear coats will be applied, after which the panels will be polished 
to a high gloss.

Through a gift to the Callahan Eye Hospital, the International Retinal Research Foundation will 
assist in the funding of the upcoming restoration in honor of Dr. Alston Callahan, its founder and 
President for nearly a decade.

Above: Lee Yarbrough, CEH, and Dennis Carhart, Art Creations & 
Restorations, West Palm Beach, Fla. get a closer look at Complex Vision.
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ResearchFunding
ARVO Foundation, $1,005

Lasker Foundation, $455,500

University of 
California-Santa 

Barbara, $10,000
Duke University, 

$35,000  

University of Washington, 
$35,000  

Baylor College of Medicine, 
$35,000  

University of Texas-Galveston, 
$100,000 

Indiana University, $100,000

University of Kentucky, 
$100,000

 

University of California-Davis, 
$100,000  

Wright State University, 
$99,750  

University of Massachusetts, 
$96,450  

The Jackson Laboratory, 
$89,563  

Vanderbilt Eye Institute, 
$73,500  

Fight for Sight, $10,000

Kasindo Eye Clinic-East 
Sarajevo, $9,964 

VisionWalk, $1,000

FASEB, $5,000  Callahan Eye Hospital, $10,000

United Doctors Welfare Health 
Organization-Pakistan, $6,000

Because eye diseases affect individuals 

worldwide, funding internationally has 

always been a priority and grant recipi-

ents are a diverse group of scientists from 

across the United States and overseas. 

Also, the IRRF is committed to strength-

ening and expanding the national and 

international pool of vision scientists 

who possess the scientific, technical, and 

professional skills required to perform 

independent research. Therefore, grants to 

young investigators who may find it dif-

ficult to secure first-time funding are given 

special consideration.
The chart represents the $1,372,856 

that was distributed in 2013.
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AAO, $250,000 

Baylor College of 
Medicine, $726,416 

Case School of Medicine, $299,451 

Columbia University, $200,000  

Cornell University, $334,500  

Duke University, $325,520 

Erasmus Medical Center, $176,787 

Georgia Health & Science University, 
$100,000 

Indiana University, $257,100 

Institute of France, $94,000 

Kasindo Eye Clinic, $76,938 

Lasker Foundation, $2,587,057 

Massachusetts Eye & Ear Infirmary, 
$93,812 

St. Jude's Hospital, $100,000 

The Jackson Laboratory, $213,494 

University of Alabama at 
Birmingham, $2,137,921 

University of California-Berkley, 
$100,000 

University of California-Davis, 
$200,000 

University of California-
Irvine, $99,494 University of California-San Diego, 

$99,995 

University of California-Santa 
Barbara, $167,100 

University of Chicago, $99,835 

University of Iowa, $430,700 

University of Kentucky, $335,610 

University of Massachusetts, $96,450 

University of Miami, $100,000 

University of Michigan, $100,000 

University of Pennsylvania, $557,000 

University of Pisa, $150,900 

University of Schleswig-Holstein, 
$100,000 

University of Tennessee, $889,500 

University of Texas-Galveston, 
$300,000 

University of Utah, $195,500 

Vanderbilt University, $806,605  

Washington University, $442,348 

Wright State University, $199,500 

Yale University, $295,000 

A P P R OX I M AT E LY  $ 1 4 , 5 2 5 , 9 2 3  H A S  B E E N 
AWA R D E D  F O R  R E S E A R C H  AC T I V I T I E S 
S I N C E  T H E  F O U N D AT I O N ’ S  I N C E P T I O N
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