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INNOVATIONS IN 

RETINA
A COLLECTION OF 
PAST COLUMNS  AND 
NEW MATERIAL 
FOCUSING ON THE RETINA

REFINING RETINA: LESSONS FROM THE MOUSE

In the inaugural Innovation in Retina column 
in September 2010, we suggested that the 
subspecialty of retina was poised for major, 
disruptive change. We quoted Malcom Gladwell, who 
wrote, “In the end, Tipping Points are a reaffirmation 
of the potential for change and the power of 
intelligent action. Look at the world around you. It 
may seem like an immovable, implacable place. It is 
not. With the slightest push — in just the right place 
— it can be tipped.” Indeed, our retina world has been 
“tipped.” But what’s next?
  
More recently, Gladwell penned a fascinating piece 
for The New Yorker, in which he suggested that 
most major technological and scientific advances 
are “invented by multiple, separate people over 
a relatively short span of time.”1 In exploring this 
concept, Gladwell took the invention of the computer 
mouse as an example and challenged the commonly 
held notion that Steve Jobs “stole” the idea of the 
mouse from Xerox PARC. While PARC did show Jobs 
that idea, much of which was actually copied from 
Doug Engelbart at the Stanford Research Institute, 
it was the implementation that mattered, and Jobs 
and Apple, along with Ideo, had to work hard to take 
the idea of the mouse — which in the Xerox version 
cost hundreds of dollars and was fragile — and 
make it accessible, reliable and easy to use for the 
masses. Gladwell wrote:

“The difference between direct and indirect manipulation 
— between three buttons and one button, three hundred 
dollars and fifteen dollars, and a roller ball supported by 

ball bearings and a free-rolling ball — is not trivial. It is 
the difference between something intended for experts, 
which is what Xerox PARC had in mind, and something 
that’s appropriate for a mass audience, which is what 
Apple had in mind. PARC was building a personal 
computer. Apple wanted to build a popular computer.”1

What does this have to do with innovation in retina? 
In our opinion, we are witnessing a transition from 
defining to refining treatment of chronic retinal 
diseases – from ‘three buttons to one,’ if you will. 
The ‘definition’ emerged from the realization that 
neovascular AMD, retinal vein occlusion, and diabetic 
retinopathy share a core common pathway consisting 
of increased permeability and angiogenesis, largely, 
although not entirely, mediated by VEGF-A, and 
that significant therapeutic benefit can be achieved 
through chronic VEGF-A inhibition. The refining will 
come by way of improved delivery, be it sustained 
release, gene therapy, or a currently unrecognized 
route; and by improved outcomes through targeted 
combination therapy, such as PDGF inhibitors among 
others. 

Through the generous support of Regeneron, we 
present here the collected Innovation in Retina essays 
published in Retinal Physician since 2010. Many of the 
most influential innovators in retina are highlighted in 
these pages. Future issues will introduce yet others 
who are redefining retina. ■
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By Pravin U. Dugel, MD and Emmett T. Cunningham, Jr., MD, PhD, MPH

1.  Gladwell M. Creation myth.  Xerox PARC, Apple, and the truth 
about innovation. The New Yorker, May, 16, 2011.

Through the generous support of Regeneron, we present here the 
collected Innovation in Retina essays published in Retinal Physician 
since 2010.  Many of the most influential innovators in retina are 
highlighted in these pages. Future issues will introduce yet others who 
are redefining retina.
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To get an idea of the significant advances 
being made in ophthalmic innovation in the 
last decade, one only has to measure the 

stunning growth of the Ophthalmology  
Innovation Summit (OIS), an independent 
event with a prestigious list of participants 
and sponsors now held each year prior to the 
AAO and ASCRS annual meetings. Begun in 
2009 by ophthalmologist and venture capitalist 
Emmett Cunningham Jr., MD, PhD, MPH, of 
Clarus Ventures and Craig Simak, Chief Strategy 

Officer at International Business Forum and 
Executive Producer of OIS (Figure 1), the event’s 
main purpose is to bring together in one all-
day forum ophthalmic start-ups, investors, 
public companies, researchers, academics, and 
practicing physicians to facilitate networking, 
and business partnerships. In recent years, an 
increasing number of physicians have attended 
OIS events, indicating that many of the most 
useful innovations have their roots in the 
everyday practice of ophthalmology by individual 
practitioners.
 The timing for the advent of OIS could not 
have been better. As leading ophthalmic venture 
capitalist and OIS co-chair William J. Link, PhD, of 
Versant Ventures remembers, only two or three 
eyecare-related startups were funded by venture 
capital in the decade prior to the year 2000. Since 
then, ophthalmic innovation has literally exploded 
as billions of dollars of venture capital funding 
has poured into scores of fledgling companies, 
many of which have since achieved success in 
the marketplace. And a number of companies 
that initially attracted the attention of the 
ophthalmology community at an OIS event have 
recently offered shares to the public.

BABY BOOMERS SPUR 
OPHTHALMIC INVESTMENT
What has sparked this recent interest in 
ophthalmic innovation? Clearly, one major factor 
is the size of the market, driven by the aging of 
the U.S. baby boomer population, estimated at 
78 million strong. The vanguard of the boomers 
are now approaching 70, with an increased risk 
for eye disorders of the elderly, such as cataract, 
glaucoma and macular degeneration. This 
represents a defining and overarching trend that 
will continue for decades to come.
 “This is an amazing demographic that has 
caught the attention of innovative companies 
large and small that seek to develop the next 
generation of ophthalmic pharmaceuticals and 
devices,” wrote retinal specialist Pravin U. Dugel, 
MD, in an Innovation in Retina column of Retinal 
Physician magazine. “The opportunity now for 

OIS presentations preview the future of retina.

The Ophthalmology  
Innovation Summit 
By  Jerry Helzner, Senior Contributing Editor

FIGURE 1.
Craig Simak (left) and Emmett Cunningham,  
Cofounders of OIS

Dr. Cunningham says OIS strives 
to be topical and timely. For 

example, the forum now includes 
presentations on both digital and 

mobile ophthalmic technology, 
rapidly growing areas with huge 

implications for advances and 
efficiencies in diagnostics.
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companies to do well financially by doing good 
for society has never been greater.”

OIS BECOMES A “MUST” EVENT
It didn’t take long for the OIS to catch on. The first 
event in 2009 in San Francisco drew approximately 
400 attendees to hear presentations from about 
20 fledgling drug, device and diagnostics-related 
ophthalmic companies. Attendance increased 
dramatically in the second year (Figure 2) when  
25 companies made presentations. For OIS/AAO 
2014, to be held October 16 at the Palmer House 
Hilton in Chicago, attendance is anticipated to 
be nearly 900. They come to hear not only the 
individual company presentations, but also  
Dr. Cunningham’s review of the year in ophthalmic 
innovation, guest lectures and panel discussions 
with leading ophthalmic entrepreneurs on such 
issues as dealing with the FDA and navigating the 
current environment for obtaining financing. In 
addition, the winner of the 2014 OIS Innovator 
Award will be announced, joining such previous 
winners as David Guyer, MD, CEO of Ophthotech, 
Dr. Link of Versant Ventures, and Scott Whitcup, 
MD, chief scientific officer of Allergan.
 Dr. Cunningham says OIS strives to be topical 
and timely. For example, the forum now includes 
presentations on both digital and mobile 
ophthalmic technology, rapidly growing areas with 
huge implications for advances and efficiencies in 
diagnostics.

WHY OIS HAS SUCCEEDED
Anyone searching for answers as to why OIS has 
quickly become what Dr. Cunningham calls “a 
flagship meeting of ophthalmology” should first 

look at the ophthalmology community itself, which 
is known for being close-knit, forward-looking, and 
mutually supportive.
 Gilbert Kliman, MD, managing director of the 
venture capitalist firm InterWest Partners and an 
OIS co-chair, has specifically noted ophthalmology’s 
“uniquely vibrant business community with close 
integration to clinicians.” He says this type of  
relationship is crucial in creating an OIS event 
agenda that is of great interest to the entire  
ophthalmology community.
 And as everyone involved with OIS attests, the  
ultimate goal of these events is to encourage 
sustainable innovation that leads to continuing 
improvement in patient care. ■

FIGURE 2.
OIS attendance increase over 5 years.
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Almost a decade after the introduction of anti-VEGF 
drugs that revolutionized the treatment of wet 
AMD, the stage appears set for the next big 

advance in combating this vision-robbing disease. Among 
the many new treatment concepts being tested, two that 
have shown significant promise in clinical trials are drug 
combinations administered by intravitreal injection and 
gene replacement. 
 Until now, anti-VEGF agents have been used success-
fully in many patients as monotherapy, but numerous 
studies have shown that about two-thirds of the patients 
who receive anti-VEGF injections fail to show 3-line vision 
improvement and a minority can be classified as non- 
responders to anti-VEGF therapy. In addition, the chronic 
nature of wet AMD remains an issue, with the need for 
regular intravitreal injections imposing a burden on both 
patients and retina specialists. One potential answer to 
reducing the injection burden is to employ complemen-
tary drug combinations (preferably delivered in a single 
injection), which in early and mid-stage clinical trials have 
demonstrated a better and/or more durable response 
than anti-VEGF monotherapy.
 The other encouraging area of research is gene 
replacement, where progress has already been made 
against otherwise untreatable eye diseases that result 
in blindness such as retinitis pigmentosa. Companies 
currently pursuing gene replacement believe the con-
cept can also be used in wet AMD, where the effects of 
one-time gene therapy may eventually be proven to be 
measurable in years instead of weeks or months (See 
Gene Therapy: The Promise of Potential Cures).

INTRAVITREAL COMBINATIONS
Five US-based companies are either currently conducting 
or are planning clinical trials with combination treatments 
for retinal disease using intravitreal injections: Allegro, 
Allergan, Genentech, Ophthotech, and Regeneron. All 
of these efforts essentially have the same primary goal: 
using two drugs instead of one to achieve longer-lasting 
and increased vision improvement with no compromise in 
safety. Another aim is to deliver the combination in a single 
injection, thereby eliminating the need for an additional 
injection for the second drug.
 The most advanced combination currently in clinical 
trials is an anti-VEGF and anti-PDGF (platelet-derived 

growth factor) combo. The appeal of this combination is 
that the anti-VEGF drug works to attack leaking blood ves-
sels and dry the macula while the anti-PDGF drug is at the 
same time combating the pericytes shielding those same 
leaking blood vessels, thus optimizing the effectiveness of 
both drugs. An anti-VEGF with a proprietary anti-PDGF is 
currently the combination of choice for Allergan,  
Ophthotech, and Regeneron. 

WHERE THEY STAND
Ophthotech
Ophthotech’s anti-PDGF aptamer Fovista in combination 
with ranibizumab (Lucentis, Genentech) has shown excel-
lent results in both a phase 1/2a clinical trial of 22 wet AMD 
patients who were not responsive to anti-VEGF monother-
apy and in a large phase 2 study encompassing  
449 patients, where investigator Pravin Dugel, MD,  
reported a combination of Fovista and ranibizumab was 
62% more efficacious than ranibizumab monotherapy. In 
this prospective, randomized, controlled trial, patients 
receiving the combination of Fovista and Lucentis gained 
a mean of 10.6 letters of vision on the ETDRS standardized 
chart at 24 weeks, compared to 6.5 letters for patients re-
ceiving Lucentis monotherapy. No significant safety issues 
arose for either treatment group in the trial.
 Ophthotech’s anti-VEGF and Fovista combination, 
now in three separate large-scale phase 3 studies for wet 
AMD, are intended to be effective with any of the current 
anti-VEGF therapies coupled with Fovista. The combination 
therapy currently requires two separate injections, given 
30 minutes apart. Ophthotech recently entered into a 
partnership with Novartis to commercialize Fovista, once 
approved, outside the United States. 

Regeneron
Although it has had one of the most successful drug 
launches in history with the anti-VEGF drug aflibercept 
(Eylea) for wet AMD, Regeneron is not content to rest 
on its laurels. Recognizing that combination therapies for 
retinal disease were likely to be the next advance in treat-
ment, the company moved quickly to buy the exclusive 
rights to an anti- PDGF antibody it had developed in its own 
laboratory but whose ownership was shared with Sanofi. 
Regeneron paid Sanofi $10 million up front and agreed 
to pay Sanofi up to $40 million more in potential future 

By  Jerry Helzner, Senior Contributing Editor

Combination therapies and gene replacement hold promise.

New Approaches to  
Treating Wet AMD 
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milestone payments and royalties to obtain these 
exclusive rights.
 Regeneron recently announced its initial,  
early-stage combination trial with a single, co- 
formulated injection of its proven anti-VEGF drug 
Eylea and the company’s internally developed  
anti-PDGF drug. 

Allergan
Allergan’s anti-VEGF DARPin (designed ankyrin 
repeat protein) drug, developed along with partner 
Molecular Partners, showed significant efficacy as 
well as a potential 3-month dosing interval in treat-
ing wet AMD as monotherapy in a phase 2 study. 
The priority now is to advance the anti-VEGF DARPin 
(abicipar pegol) into phase 3 trials. Longer-range, the 
companies plan to combine the anti-VEGF DARPin 
with an anti-PDGF DARPin in a dual-action combina-
tion therapy. 
 In its most recent update on the DARPin program, 
Allergan said it has completed the top-line analysis 
of data from the stage 3, phase 2 study of abicipar 

pegol in wet AMD. The analysis showed that after  
16 weeks, mean visual acuity improvement from 
baseline was 8.2 letters for abicipar pegol 2 mg,  
6.3 letters for abicipar pegol 1mg, and 5.3 letters for 
ranibizumab. After 20 weeks, (12 weeks after the last 
abicipar injection and 4 weeks after the last ranibi-
zumab injection) mean visual acuity improvement 
from baseline was 9.0 letters for abicipar pegol  
2 mg, 7.1 letters for abicipar pegol 1 mg, and 4.7 
letters for ranibizumab. These data, along with data 
from earlier studies, were reviewed with the FDA 
at an end of phase 2 meeting where the FDA was in 
accord with Allergan’s decision to advance abicipar 
pegol to phase 3 clinical trials and approved the 
proposed phase 3 study design.

Allegro Ophthalmics
Allegro Ophthalmics says its integrin peptide  
(ALG-1001) is unique in that it is designed to shut off 
VEGF production at its source, producing a more 
durable response than anti-VEGF agents. The initial 
human study of ALG-1001 for wet AMD was as mono-

The appeal of gene replacement for wet AMD is that 
it offers the potential for cures for what has up to now 
been approached and treated as a chronic disease. 
Though evidence of the effectiveness of gene therapy in 
retinal diseases in humans is still anecdotal and limited, 
early results have been promising in treating inherited 
blinding diseases, which has encouraged a number of 
companies to enter this area of research.

One of the most significant recent endorsements  
of gene replacement has come from Regeneron  
Pharmaceuticals, whose anti-VEGF drug Eylea  
(aflibercept) has become one of the leading treatments 
for wet AMD. Regeneron and privately owned Avalanche 
Biotechnologies have formed a broadly based collaboration 
to discover, develop, and commercialize novel gene therapy 
products for the treatment of eye diseases. The partnership 
may signal that Regeneron now views a range of retinal 
diseases as potentially curable rather than chronic.

“We feel that the eye is one of the most attractive 
places to perform gene therapy,” said George  
Yancopoulos, MD, PhD, Regeneron’s chief scientific  
officer. “The advantages include the ability to apply the 
therapy locally, deliver the gene therapy to the specific 
cells of interest, and directly observe its effect. Ultimate-
ly, the goal would be to have long-lasting effects or even 
cures.”

The new collaboration covers novel gene therapy 

vectors and proprietary molecules, discovered jointly 
by Avalanche and Regeneron, and developed using the 
Avalanche Ocular BioFactor, an adeno-associated virus 
(AAV)-based, proprietary, next-generation platform for 
the discovery and development of gene therapy vectors 
for ophthalmology.

Avalanche has advanced its AAV-101 gene replace-
ment treatment into a 40-patient phase 2a trial for wet 
AMD following a successful phase 1 study that demon-
strated both safety and efficacy. Data from the phase 2a 
trial is expected next year.

AGTC Targets Orphan Diseases
Applied Genetic Technologies Corporation has its own 

AAV-based platform and is targeting three orphan retinal 
diseases, with human trials scheduled to begin in 2015.

The three inherited retinal diseases selected as initial 
targets are x-linked retinoschisis (XLRS), achromatopsia 
(ACHM), and x-linked retinitis pigmentosa (XLRP). AGTC 
based its selections on proof-of-concept data in animal 
models, which demonstrated that AAV gene therapy 
could improve the vision in animals with these diseases. 
These data, including successful studies with primates, 
suggest that similar success may be possible in treating 
human disease.

“Success with primates is a major step for us,” says Sue 
Washer, AGTC CEO. “The primate eye is very similar to the 

Gene Therapy: The Promise of Potential Cures
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therapy. A 3.2 mg dose produced the best results, 
including interim data showing a mean gain of eight 
letters 60 days after administration of the last dose. 
Before the first wet AMD study, Allegro conducted a 
study in end-stage DME subjects in which eight of  
15 individuals experienced a 3- to 5-line improvement 
in BCVA at 90 days off treatment.
 More recently, the company initiated a phase 
1b/2a study using a combination of ALG-1001 and 
bevacizumab (Avastin, Genentech) to treat DME. 
This cohort will be compared with a group receiving 
bevacizumab monotherapy.

Genentech
Genentech says it will soon begin a phase 1 clinical 
trial of what it describes as a single-molecule, biospe-
cific combination that will include an anti-VEGF com-
ponent as well as an anti-PDGF agent or other target-
ed therapeutic. The two drugs would be delivered 
via a single injection. The company has described the 
science behind the biospecific combination as “ele-
gant technology” with very low systemic exposure.

The Potential of Combinations
Given the strong credibility, experience, and financial 
resources of the major companies currently develop-
ing combination therapies, it appears as though the 
next significant advance in treating retinal diseases 
will be one or more of the intravitreally administered 
combination therapies mentioned in this article. 
 However, the five initiatives reviewed here may just 
be the vanguard of the move to combinations. Other 
companies are sure to be heard from, perhaps employ-
ing sustained-release formats or other novel drug- 
delivery methods. For just one example, Novartis and 
Alcon recently completed a highly promising  
194-patient phase 2 trial for a small-molecule anti-VEGF 
drug called ESBA-1008. The principal investigator for 
that trial, Dr. Dugel, says that ESBA-1008 has the  
potential to be delivered as intravitreal monotherapy, 
in a sustained-release implant, or possibly in a  
combination format. ■ 

human eye, much more so than the eyes of lower mam-
mals used in preclinical testing. Using our AAV delivery 
system successfully in primates with good safety and 
specific targeting gives us confidence to move ahead.”

The three diseases are classified as orphan, but  
combining the number of patients in the United States 
and Europe indicates each disease has 20,000 to 40,000 
afflicted individuals.

Ms. Washer says that because all three of the diseases 
have a common mechanism — mutations within genes 
that produce proteins that play key roles in the retina 
— the success of gene therapy in treating one of the 
diseases could translate into success in treating all three.

It should also be mentioned that AGTC had a previous 
relationship with Genzyme, a division of Sanofi, in devel-
oping an AAV program for wet AMD but that partnership 
has ended and both companies are now working inde-
pendently on their own AAV initiatives.

Hemera and GenSight Biologics
Two other companies currently pursuing investiga-

tional gene replacement therapies are Hemera  
Biosciences and GenSight Biologics.

Hemera has developed an AAV vector that it believes 
can rebalance the complement pathway of the retina 
with a single injection of the disease-fighting CD59 pro-
tein and provide lifetime protection against progression 

of either the wet or dry form AMD.  In preclinical studies, 
an injection of CD59 was able to inhibit the production of 
membrane attack complex (MAC), which has been found 
in elevated levels in the retinas of individuals with wet or 
dry AMD.

GenSight has targeted two blinding diseases  
Leber’s hereditary optic neuropathy (LHON) and retinitis 
pigmentosa. The company has initiated a phase 1/2 clini-
cal trial for LHON using an injection of the retinal protein 
halorhodospin to stimulate dormant cone photorecep-
tors into activity with the result of restored vision.

“Blind people can eventually retrieve sight,” says  
Bernard Gilly, GenSight CEO.

Interest in Gene Replacement Is Growing
The companies mentioned in this article are having 

no difficulty in attracting financial backing, an indication 
of the growing confidence in the future of gene replace-
ment therapy. Funding sources have included venture 
capital, selling shares to the public and partnerships such 
as the recent Regeneron/Avalanche deal.

Given that most drug and drug-delivery efforts 
continue to approach wet AMD as a chronic disease, 
the truly “disruptive” technology involved in gene 
replacement has significant appeal to those seeking a 
giant step forward in the treatment of this increasingly 
prevalent disease. q
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AGTC: Gene Replacement 
For Orphan Retinal Diseases
The company is about to begin human clinical trials.

In the mid 1990s, a group of pioneering academic 
researchers who believed in the future of treating 
— and possibly even curing — a range of diseas-

es through gene replacement began to coalesce 
around the newly formed Powell Gene Therapy 
Center at the University of Florida in Gainesville. 
 These researchers were focused on one specific 
gene replacement concept, the use of a safe, 
benign adeno-associated virus (AAV) as a “delivery 
truck” to replace a broken gene with a healthy 
one by way of a single injection. The goal was to 
provide long-term therapeutic value over many 
years as the healthy gene began to express on its 
own to eliminate the disease symptoms caused by 
the broken gene.
 “These were world-class researchers, but they 
also recognized that they needed help in such areas 
as business and clinical research so they started a 
company,” says Sue Washer, MBA, an experienced 
entrepreneur who was brought in to serve as CEO 
of the newly formed Applied Genetic Technologies 
Corporation (AGTC) in 2001. 
 Ms. Washer, one of the first graduates of the en-
trepreneurship program at the University of Florida, 
who also has a degree in biochemistry, had previously 
held technical management positions at Abbott Labs, 
worked in sales and marketing at Eli Lilly and been 
involved in several local startups. 

FOCUS ON OPHTHALMOLOGY
“The company initially looked at primarily targeting 
respiratory diseases, but one of the founders,  
Dr. William Hauswirth (PhD), of the University 
of Florida, was involved with a successful 
collaboration between the University of 
Pennsylvania, Cornell, and the University of Florida 
that restored sight to blind Briard dogs that had a 
canine version of Leber’s congenital amaurosis, ” 
says Ms. Washer. 
 “These dogs have defects in the same gene 
that causes this disease in humans. As we looked 
at the unmet medical needs in treating rare eye 
diseases, the importance people place on their 
sight, and the very good animal research models 
that were available, we began to recognize the real 
opportunity in orphan ophthalmology,” she says.

ADVANTAGES IN ORPHAN 
RESEARCH
Another encouraging factor was that the FDA grants 
companies that develop successful treatments for 
orphan diseases exclusive marketing rights and the 
potential for “fast-track” status, two major commer-
cial advantages.
 Ms. Washer also notes that regulatory agencies 
currently accept clear and well-recognized endpoints 
for clinical trials in retinal diseases. These include 
improvements in visual acuity, visual fields, contrast 
sensitivity, and color vision. 

THREE ORPHAN ‘TARGETS’
Once AGTC established that the company should 
place its primary focus in ophthalmology, the research 
team reviewed dozens of potential indications. They 
selected three inherited orphan retinal diseases as ini-
tial targets: x-linked retinoschisis (XLRS), achromatop-
sia (ACHM), and x-linked retinitis pigmentosa (XLRP).  
AGTC based its selections on proof-of-concept data in 
animal models, which demonstrated that AAV gene 
therapy could improve the vision in animals with these 
diseases. These data suggest that similar success may 
be possible in treating human disease.
 “These three diseases are classified as orphan, but 
when you combine the numbers in the United States 
and Europe, each one has 20,000 to 40,000 afflicted 
patients,” says Ms. Washer. 
 Because all three of the diseases have a common 
mechanism — mutations within genes that produce 
proteins that play key roles in the retina — the success 
of gene therapy in treating one of the diseases could 
translate into success in treating all three, she says.

HUMAN TRIALS TO BEGIN
Recently, AGTC has been encouraged by the fact that 
the company’s AAV gene replacement concept has 
been successful in targeting and expressing proteins 
in specific types of retinal cells in primates. This 
achievement has enabled the company to schedule its 
first human clinical trials in XLRS and ACHM to begin 
early next year, with preliminary data available by the 
middle to end of 2015.
 “Success with primates is a major step for us,” 
says Ms. Washer. “The primate eye is very similar to 

By  Jerry Helzner, Senior Contributing Editor | Retinal Physician, July 2014
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the human eye, much more so than the eyes of lower 
mammals  used in preclinical testing. Using our AAV 
delivery system successfully in primates with good 
safety and specific targeting gives us confidence to 
move ahead.”

FUNDING AGTC RESEARCH
As a professional manager who has established a 
number of important relationships in the realm of 
bioscience, Ms. Washer has also played a key role in 
attracting more than $90 million in venture capital 
and grant financing over the years. Recently, AGTC 
(NASDAQ: AGTC) took the major step of offering its 
shares to the public raising an additional $57 million.
 “We felt that going public would give us greater 
ability to meet our cash needs for later-stage clinical 
trials and to provide additional flexibility as we add 
new programs,” says Ms. Washer. “We now have 
the resources to move forward independently in our 
lead programs.” 

POTENTIAL COMPETITION
The most prominent potential competitor in the 
ophthalmology AAV gene therapy space is Avalanche 
Biotechnologies, which recently made news by signing 
a long-term partnership agreement with Regeneron 
Pharmaceuticals, the developer of Eylea (aflibercept) 
an anti-VEGF therapy for treating a range of retinal 
diseases. However, Avalanche and Regeneron are  
targeting wet AMD, DME, retinal vein occlusion, and 
the more prevalent retinal diseases rather than the 
orphan indications that AGTC is initially pursuing.
 “We and Avalanche are working along similar lines, 
but we can all be successful,” says Ms. Washer. “We 

see plenty of room for a number of players in this 
space. Also, while we are currently focused on retinal 
diseases, we may look at other indications for AAV 
gene therapy in the future, given the potential of our 
platform to provide long-term therapeutic value.  
Currently we have a product for a respiratory indica-
tion in phase 2 clinical testing.”
 Also, AGTC had a previous relationship with  
Genzyme, a division of Sanofi, in developing an AAV 
program for wet AMD, but that partnership has 
ended, and both companies are now working  
independently on their own AAV initiatives. 

THE PROMISE OF GENE 
REPLACEMENT
When asked what excites her most about the  
potential of AAV gene replacement, Ms. Washer 
says early successes with both the Briard dogs and 
with humans have demonstrated the long-term 
therapeutic value of AAV treatment. Sustained  
expression has been observed for more than 
10 years with the dogs, more than 4 years with 
humans treated with an AAV-based therapy for  
Leber’s congenital amaurosis, and 2 years in 
humans treated with an AAV-based treatment for 
the respiratory indication.
 “With AAV, you eliminate the patient compliance 
issues that are frequently associated with chronic 
disease therapy and greatly improve the quality of life 
for the individual,” she says. “AAV has been shown 
to be a safe vehicle for gene delivery in hundreds of 
patients in dozens of clinical trials across the industry.  
We believe the science supports a promising future 
for AAV gene therapy.” ■

Jeffrey Chulay, MD, DTM&H, vice president and chief medical officer, and Sue Washer, AGTC president and CEO, see a 
bright future for gene replacement in ophthalmology.
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The father-son team behind Allegro Ophthalmics

Hampar and 
Vicken Karageozian

In the highly competitive arena of ophthalmic drug 
development, probably the keenest competition 
exists in the area of new therapies for retinal 

disease. Though anti-VEGF therapies have emerged 
in the past decade as standard-of-care treatments for 
a range of retinal diseases, experienced innovators 
Hampar and Vicken Karageozian, of Allegro  
Ophthalmics, believe they have developed a drug that 
will provide a much different way to combat retinal 
disease.
 The track record in drug development of the 
Allegro team, which also includes Allegro cofounders 
John Park, Marc Kirshbaum, and Lisa Karageozian, 
indicates that they should be taken seriously. Allegro 
CEO and cofounder Hampar Karageozian, MSc, MBA, 
has experience in ophthalmic drug innovation going 
back more than 40 years. He was head of R&D at 
Allergan when that company was in its infancy. He 
also was cofounder of ISTA Pharmaceuticals, where 
he and Vicken developed the spreading agent Vitrase 
and several other products. 
 Vicken Karageozian, MD, a practicing ophthalmol-
ogist, was a cofounder of ISTA with his father and is 
currently the chief technical officer at Allegro. He has 
broad experience in creating ophthalmic drug start-
up companies and in conducting clinical trials for 
investigational drugs. 

WHAT’S DIFFERENT 
ABOUT ALG-1001
The drug that has this team so enthusiastic is called  
ALG-1001, an integrin peptide inhibitor developed in  
cooperation with scientists at California Institute of Tech-
nology. Small early-stage human trials of ALG-1001 in wet 
AMD and DME have demonstrated a durable response at 
3 to 6 months after a set of loading doses. In these trials, 
ALG-1001 actually became more effective 30 to 60 days 
after injection, compared with anti-VEGF agents whose 
efficacy begins to wane after several weeks. What makes 
ALG-1001 unique is that, as Vicken Karageozian explains, it 
attacks the “machinery” that creates neovascularization 
directly, as well as the signaling of VEGF itself.
 “By disrupting the machinery that creates these 
unwanted blood vessels, ALG-1001 makes it more 
difficult for that machinery to regenerate itself and 
restart,” says Vicken. 

 The initial human study of ALG-1001 for wet AMD 
was as monotherapy. A 3.2 mg dose produced the 
best results, including interim data showing a mean 
gain of 8 letters 60 days after administration of the 
last dose. Before the first wet AMD study, Allegro 
conducted a study in end-stage DME subjects in 
which eight of 15 individuals experienced a 3- to 5-line 
improvement in BCVA at 90 days off treatment.
 More recently, the company initiated a phase 1b/2a 
study using a combination of ALG-1001 and 
bevacizumab (Avastin, Genentech) to treat DME. This 
cohort will be compared with a group receiving bevaci-
zumab monotherapy. Last fall, Allegro announced the 
FDA allowed the company to proceed with a phase 2 
study of ALG-1001 for wet AMD that may include both 
monotherapy and combination arms.
 “A high percentage of patients with wet AMD do 
not respond to anti-VEGF therapies to a point where 
they return to functional vision, or they are only 
limited responders,” says Vicken. “We believe the 
different mechanism of action of ALG-1001 may be ef-
fective for patients who do not do well on anti-VEGF 
therapies, not to mention the potential longer dura-
tion of effect.”
 Integrin peptide therapy could also have a role in 
treating vitreomacular traction (VMT), where early 
tests with ALG-1001 in patients with severe diabetes 
have shown a 55% success rate in achieving total 
posterior vitreous detachment after one to three in-
jections. Allegro recently began a phase 2 study with 
ALG-1001 for VMT.

ALG-1001: A NUMBER OF 
OPTIONS
The Karageozians believe they have a number of 
options as they further develop ALG-1001.
“We know we have a drug that works, that 
produces a durable response, and that isn’t 
anti-VEGF,” says Vicken. “So far, we have 
self-funded Allegro along with a series A round, 
a generous grant from the Helmsley Charitable 
Trust, and a licensing agreement with Senju 
Pharmaceutical. We are funding the phase 2/3 
trials with the money we have and are evaluating 
our options for additional funding that will allow 
us to achieve even more clinical milestones and 

By  Jerry Helzner, Senior Contributing Editor | Retinal Physician, May 2014
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eventual commercialization.  These options range 
from additional regional licensing, global licens-
ing, venture capital, and even possibly an initial 
public offering.”
 ALG-1001 may have the greatest potential as one 
element of a combination therapy. Some observers 
outside the company have suggested a combi-
nation therapy may be the best role for ALG-1001 
because it has taken weeks after injection for the 
drug to reach full effectiveness in the early trials.
 Vicken dismisses that suggestion. “We haven’t 
even established an optimum dosing schedule for 
ALG-1001,” he says. “We still have a lot of work to 
do. I am not ready to say that we need another 
drug to go with ALG-1001 to produce earlier gains 
in vision.”

UNLOCKING THE SCIENCE
For years, Hampar Karageozian and Dr. Park, 
vice president of product development, were 
interested in the therapeutic potential of integrin 
peptide inhibitors in the form of a specific amino 
acid. However, they were unable to obtain a 
license from the German company that owned 
the molecule.
 “Instead, we went to Dr. Julia Kornfield at 
Caltech for molecule discovery and Dr. Hugo 
Quiroz-Mercado at the University of Colorado 
for early safety studies to work on an inno-
vative, new peptide molecule that we could 
use instead of the amino acid sequence,” says 
Hampar. “We were able to do it, and we got a 
clear biological signal that the synthetic mole-
cule worked and was safe in animals. Next, we 
proved that the integrin peptide inhibitor was 
safe in humans.”
 The team has a policy of “torture testing” 
its drug innovations as soon as possible so they 
know whether the drug has possibilities or 
should be discarded.
 “We spend a great portion of our lives doing 
this research,” says Vicken. “Why waste time? We 
like to know what we have and go from there.”

THE INNOVATION PROCESS
The Allegro team believes that the innovative 
process works best with a core group of com-
mitted researchers and individuals with business 
backgrounds with a clear vision of what they 
want to accomplish. They surround this core with 
a circle of consultants who can be called upon to 
furnish specific individual expertise.

 Calling on his decades of experience in  
ophthalmic innovation, Hampar describes the 
ideal makeup of an innovation team.
 “Your core group should have a broad range 
of experience and be highly motivated,” he says. 
“They should have realistic attitudes and show 
perseverance and tenacity because they will en-
counter many obstacles. Innovation is not an easy 
process. You don’t usually succeed on the first try.”
 “The team should have good chemistry  
together,” adds Vicken. “You experience many 
ups and downs. You have to trust each other. 
You have to respect each other. And the team 
members should have complementary skills. We 
are very fortunate to have this chemistry in the 
team we have in place here at Allegro.”
 Hampar prefers working in a small start-up 
company rather than as part of a larger company.
“In a larger company, you may get funding for 
one year, and then the next year, the funding 
goes somewhere else regardless of the promise 
of your pursuit,” he says. “You are constantly 
concerned about getting enough resources to 
continue your research.”
 “Sometimes, getting substantial external fund-
ing for a project at an early stage can be more of 
a curse than a blessing,” says Vicken. “Too much 
money can be distracting,” he adds. “It is easy 
to get caught up in expanding head counts and 
office space when you have a big budget. We 
prefer to stay lean at this stage and put all of our 
energy into optimizing and bringing to market a 
drug with the potential to significantly advance 
ophthalmic patient care.” ■

Allegro’s executive management team:  From left to right, Vicken 
Karageozian, MD, CTO; John Park, PhD, vice president of product 
development; Hampar Karageozian, MSc, MBA, CEO; Lisa Karageozian, 
director of clinical research; and Marc Kirshbaum, JD, COO.
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T he retina community is now familiar with the success 
of Eylea (aflibercept), the anti-VEGF therapy for wet 
AMD, macular edema associated with CRVO, and po-

tentially other retinal diseases that Regeneron Pharmaceuti-
cals launched less than 2 years ago. Sales have skyrocketed, 
and today Regeneron estimates that Eylea will record more 
than $1.3 billion in sales in the United States alone this year.
 Less well known is the long struggle by the  
Regeneron management triumvirate of Chief Scientific 
Officer George D. Yancopoulos, MD, PhD, company 
co-founder and CEO Leonard Schliefer, MD, PhD, and 
board chairman Roy Vagelos, MD, to develop and com-
mercialize Eylea. The drug was originally called VEGF-
Trap because of its elegant mechanism 
of action that employs a decoy receptor 
that attracts and “traps” VEGF before 
harmlessly pushing it out of the eye.
 In this rare, thoughtful and some-
what personal interview with Retinal 
Physician, Dr. Yancopoulos details his 
own career as an innovator, describes 
the proprietary mouse model that now 
powers Regeneron’s multi-faceted drug 
pipeline, and recounts the long and 
difficult road that led to Eylea’s success 
in the marketplace.

Q. You were an academic prodigy at a young age. 
Were you always interested in developing new  
scientific ideas and concepts or did that come later?
A. I was always fascinated by science. As a young child, 
I wanted to understand how the body worked — and I 
was always fascinated by the concept of regeneration. 
I went to the Bronx High School of Science, mainly 
because it has science in the name.

Q. Can you remember the first idea you came up with 
that represented a real innovation, and how the  
scientific community received that concept?
A. The first time I ever got any outside recognition 
was when I did a Westinghouse Science Talent project, 
and I came in fourth nationally. The project was 
about studying regeneration in a small organism. The 
recognition made me think that I might have the ability 
to do something important in science.

Q. Did you have any mentors who inspired you and  
encouraged you to move forward with your ideas?
A. I was blessed to have many people who encouraged and 
inspired me. It started with my father, who was a Greek  
immigrant who never  finished his education because of 
World War II. He gave me the example of my grandfather, 
who had lived a remarkable life starting as a freedom fighter 
when Greece was still under Turkish rule, and managed to 
go on to become an electrical engineer, building many of 
Greece’s first power plants. My dad always talked of my 
grandfather as an example. 
 Then, when I told my dad that I wanted to be a medical 
scientist, he was reading the Greek newspapers and came 

upon the story of Roy Vagelos, another 
first-generation Greek immigrant who had 
left academia to become head of research 
at Merck, and was emerging as a driving 
force for the entire pharmaceutical industry. 
Roy went on to discover the statins, leading 
Merck to become the most admired 
company in the world. My dad followed 
Roy’s career, cut out every article about Roy, 
and always held him up as a great example 
for me, as someone who could not only do 
groundbreaking research, but directly apply 
it to treat human disease. It is a remarkable 

honor for me that Len [Schliefer] and I managed to have 
connected with Roy, and that Roy is now our chairman at 
Regeneron. When I was doing my PhD, I was lucky enough 
to be one of the first graduate students of Dr. Fred Alt, 
PhD, who went on to become a leading figure in molecular 
immunology. 
 Fred was like the older brother I never had, he really took 
me under his wing, and he taught me everything I know.

Q. When and how did you come up with the idea of the 
mouse that mimicked the human immune system? What 
was the magnitude of the effort that made this innovation 
a reality?
A. As a PhD candidate working with Fred Alt, we studied the 
basic genetics about how immune genes rearranged during 
lymphocyte development. We published several seminal 
papers in the field, and we were the  first to put human 
immune genes into mouse cells — in vitro — and show they 
could be successfully rearranged by the mouse cells.

George D. Yancopoulos, MD, PhD,
And the Regeneron Story
By  Jerry Helzner, Senior Contributing Editor | Retinal Physician, October 2013

George D. Yancopoulos,
MD, PhD.
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 This led us to propose — back in 1985 — that one 
could use that same approach to make a mouse with 
a human immune system. A couple of companies 
followed up on this work, and indeed made mice 
that had human immune systems. But these immune 
systems did not work optimally; they were immune-
compromised, to a degree.
 When we started Regeneron, I went away from my 
immunological roots for a while, but then became inter-
ested in these first-generation humanized immune mice 
and why they didn’t work optimally.
 I had a few ideas about how to make the mice better 
and we had developed a very powerful technology — 
VelociGene — that would allow making the mice in a 
very different way which I thought would work better.
 One of the first things I then did was talk to Fred Alt 
about this and in fact he collaborated with us on making 
these mice, which we now call VelocImmune mice. 
Indeed, the genetically humanized immune system 
of VelocImmune mice seems to work optimally, and 
VelocImmune mice are emerging as the new standard 
for making fully human monoclonal antibodies. We 
have used them to already put more than a dozen fully 
human antibodies into the clinic — several in record 
time — including our leading programs for choles-
terol-lowering, allergic asthma and atopic dermatitis, 
arthritis, and cancer.

Q. What led you to make the switch from the academic 
community to the corporate world?
A. My dad had always held up Roy Vagelos and  
Merck as an example for me. So when I got a call from 
Dr. Len Schliefer, who was trying to start up a bio-
tech company and was looking for somebody like me 
to help him out, I heard my father’s voice in the back 
of my head and I couldn’t resist thinking about the 
opportunity seriously.
 At that time — the late 1980s — there was a lot of 
bias against going into industry. But I really hit it off 
immediately with Len. I could tell he was not only very 
smart, but very ethical and, in many ways, shared many 
of my views. He was very different than anyone else I 
had ever met, in a good and exciting way. Just to be sure, 
though — believe it or not — I had my dad interview Len 
to confirm my perspectives. My dad ended up loving Len, 
and recommending I join up with him, and Len and I have 
been partners and best of friends since then, and we 
have had great adventures over the last 25 years.

Q. I believe Regeneron began as a company seeking 
treatments for nerve disorders. What caused the
company to switch its focus to the ophthalmic arena?

A. Yes, Regeneron started with a focus on 
nerve disorders. In the early days, we used our 
technological approaches to discover several new 
nerve growth factors, and advanced them into 
human trials for a variety of neurological diseases, 
including ALS. Unfortunately, these trials did not 
work. However, we had already realized that we 
could apply several of our new technologies to areas 
outside of the nervous system.
 One example, spearheaded by Neil Stahl, Aris 
Economides, Sam Davis, and Nick Papadopoulos was 
the development of our Trap technology, which could 
be used to come up with potent blockers to a variety 
of cytokines and growth factors.  The first Trap we de-
veloped was to interleukin-1, now known by the brand 
name Arcalyst (rilonacept), and it was approved for a 
rare, cold-induced auto-inflammatory syndrome, where 
it provides substantial symptomatic control for patients. 
 Our Traps to VEGF led to the approval of Zaltrap 
(ziv-aflibercept) injection for previously treated meta-
static colorectal cancer, and Eylea (aflibercept) injection 
for wet AMD and other eye conditions.
 At Regeneron, we don’t limit ourselves to one 
disease area. We always had a belief and focus on 
genetics and on developing empowering technologies. 
 Traps were an important early technological advance 
for us and led to our first three drug approvals. But our 
early belief and commitment to genetics led us — most 
notably David Valenzuela, Drew Murphy, Aris Econo-
mides, Tom DeChiara, Wojtek Auerbach, Nick Gale, Bill 
Poueymirou, and David Frendewey — to develop the 
world’s leading mouse genetic technology, known as 
VelociGene, that allows us to manipulate the mouse 
genome with unprecedented speed and scale, as well 

Regeneron’s management team has been together for many 
years.  They are (from left) Drs. Roy Vagelos, Leonard Schliefer 
and George D. Yancopoulos.
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as precision, to make almost any humanized mouse 
model we can dream of. And as I mentioned, we 
exploited VelociGene to make the VelocImmune 
mouse — primarily developed by Drew Murphy and 
Lynn MacDonald — and turned into a machine by 
Nick Papadopoulos.
 It is VelocImmune that now powers our pipeline, 
by producing fully human antibodies very effective-
ly and efficiently, and it has allowed us to have one 
of the most robust, exciting and diverse pipelines in 
the industry, addressing targets as diverse as those 
for cholesterol-lowering to allergy and asthma.

Q. Regeneron had a bumpy ride in its early years. 
What were the factors that kept the management 
team together?
A. As you say, we had a bumpy ride, and a lot of 
people thought we were failing. But I really think 
that many of us felt we were really just learning to 
succeed, and always on our way to making really 
big advances.
 From the scientific and technological side, we 
were always succeeding; we just hadn’t translat-
ed the advances into the clinic. We always felt we 
were building the most exciting company in the 
world and even in the bleakest of times, it was 
always fun coming to work. We all felt like we were 
in it together, that we were a real team. I think the 
outside world is now seeing that all that experience 
and learning has begun to pay off and that we have 
built a great foundation based on the science and 

technologies we developed. We hope to provide 
many more important therapeutic advances for 
patients in the coming years.

Q. How important to success was the stability of 
the management team?
A. I think it was extremely important. But it is not 
only the management team — many of our key 
employees have been here for over 10 years. In 
most companies, there is a lack of continuity, as 
well as a lack of institutional knowledge. I think we 
are pretty unique in having a team that has grown 
up together, worked together, and learned how to 
succeed together.
 We use the lessons we have learned, every single 
day. And people stay here because it is one of the 
most exciting places to work in the world. Even 
when the outside world thought we were failing, 
on the inside we knew we were making progress 
toward great success and we all wanted to keep 
this going together. We just do not have the turn-
over that you see at many other companies. We 
do think of Regeneron as our second family, and 
it is at the core of our company values to treat the 
employees well. As a matter of fact, Regeneron was 
voted the number one biopharmaceutical company 
to work for by Science magazine in 2012.

Q. Scientists have called the trap mechanism you 
developed as elegant. How did you arrive at the 
conclusion that it would work?
A. A number of our leading scientists were involved 
in understanding how receptors worked — people 
like Sam Davis and Neil Stahl — and published 
some of the most highly cited papers in the world 
on this subject.
 Then Neil and Aris Economides developed a way 
to turn this knowledge into a new kind of blocker, 
which we now call Traps. Traps worked great as 
blockers to certain cytokines and growth factors. 
Around the same time, two scientists, Dan Kastner 
at the NIH and Harold Ho man at UCSD (University 
of California, San Diego), had been studying patients 
with a rare hereditary condition in which cold-expo-
sure induced severe  flu-like symptoms — a heredi-
tary condition known as CAPS. Scott Mellis — whom 
I had first met at Fred Alt’s lab and then recruited 
here to Regeneron — spearheaded the efforts with 
these outside folks to test our interleukin-1 trap for 
this disease, and showed it worked.  That resulted in 
Arcalyst, the first FDA-approved drug for Regeneron, 
which helps a few hundred patients in the United 

Dr. Yancopoulos in his element — his lab.
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States who have this rare condition, and then influ-
enced the development of our VEGF-Trap for both 
ophthalmic use and oncological use.

Q. Were you ever discouraged that VEGF-Trap 
would be discarded or unfunded as a therapeutic 
concept?
A. We believed in the science behind VEGF-Trap, so 
it was disappointing when our collaborators didn’t 
see the potential. 
 We first started working on the VEGF Trap with 
Procter & Gamble in the 1990s. They declined 
to move it into clinical development for the eye 
or cancer. They didn’t believe in the clinical or 
commercial opportunity. Then, they returned it to 
us and, for quite a while, we could not convince 
any other company to partner with us. It was hard 
to get funding for the development program until 
other companies started publishing information 
from their trials with VEGF inhibitors in cancer.
 Our first partner, Sanofi, decided they did not 
believe in the eye opportunity and only wanted to 
pursue it in cancer and returned the VEGF Trap-
Eye to us. All these setbacks did push us back, but 
again, we believed in the science that said that 
VEGF Trap-Eye had the potential to be best-in-class 
even if it had missed its opportunity to be first-in-
class, so we kept the program alive and now we 
have Eylea as a marketed product, one of the top 
five launches in biotech history. 
 Retinal specialists have already given about  
1 million Eylea injections, which means that Eylea has 
helped many people and given back a great deal of 
vision. It may have been a bit of an uphill climb, but 
we couldn’t be more pleased with the result.

Q. In your career of innovation, what would you do 
differently if you had the chance to go back?
A. If we knew then what we know now, we could 
have short-circuited the process and only focused 
on the efforts that ultimately proved successful. 
But in retrospect, it seems as if you need to go 
through the trials and tribulations so as to really 
learn from these experiences, and often you learn 
more from the difficult situations, as compared to 
the successful ones. 
 I think all this experience, and the fact that 
we went through it as a team and most of us 
are still here, leaves us in an extraordinarily 
strong position as company, with regard to our 
institutional knowledge and our ability to now 
make better decisions.

Q. Do you have any advice for ophthalmologists
who have an idea or concept they believe has the 
potential to help people?
A. Certainly pursue it, as it can be wonderful to try 
to develop something that can help patients. But in 
their efforts, I would recommend getting together 
with someone who has had a lot of experience in such 
efforts, to try to shorten the necessary learning curve.

Q. With the delivery of wet AMD drugs by intravitreal 
injection creating a burden on patients and retinal spe-
cialists, what might be the next advance in delivering 
these anti-VEGF therapies to the back of the eye?
A. We have received great feedback from practitioners 
about their use of Eylea. Intravitreal injections may 
sound a little scary to patients when they first hear 
about them, but we have heard from patients who say 
they do get used to it.
 As the population ages, the number of people at risk 
for developing wet AMD increases, and it is certainly a 
challenge for some retina specialty offices to accom-
modate the number of patients requiring treatment.
 Currently, we see numerous efforts under way  
involving longer-acting agents, sustained-release  
formats, gene therapy and more. Some are more
promising than others and we are pursuing several  
ourselves. Unfortunately, none of these approaches 
has convincing data to show that they are on the right 
path. But because of the time it takes to develop such 
agents, it will be quite a while before these are broadly 
available to patients.
 The good news for patients is that intravitreal injec-
tion of anti-VEGF agents is really making a difference, 
and is well-tolerated by most patients. They now have a 
couple of good choices, including Eylea. ■

Regeneron’s corporate headquarters in Tarrytown, NY.  The 
company’s recent success with Eylea and a strong pipeline has 
led to the addition of more facilities.
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As any regular reader of this column will know, 
almost all of the highly successful ophthalmic 
innovators previously featured here followed a 

similar path to success by forming private sector start-
ups, typically financed by wealthy individuals or large 
venture capital firms, or both.
 Daniel M. Schwartz, MD, professor of ophthalmology at 
the University of California San Francisco (UCSF), has gone 
in a different direction. For the last 15 years, he has been the 
primary point person in marshalling an array of impressive 
brainpower from both UCSF and California Institute of Tech-
nology (Caltech) to develop a stunning array of advanced 
ophthalmic concepts. These high-potential initiatives include 
the unique Calhoun Light-Adjustable IOL (already successfully 
commercialized in Europe), a new type of corneal cross- 
linking that uses safer visible light rather than UV light, a form 
of OCT angiography that could replace invasive, higher-risk 
fluorescein angiography procedure, and two early stage 
glaucoma-related projects.

DRAWING FROM TOP SCIENTISTS
While one might expect that innovating in an academic 
setting would involve such major obstacles as bureaucracy, 
extensive oversight, complicated licensing agreements, 
and research budget constraints, Dr. Schwartz says that he 
found no such impediments to success. Asked to enumer-

ate the advantages and disadvantages of innovating in 
academia, Dr. Schwartz quickly replies: “I have found no 
disadvantages.”
 In terms of advantages, he cites the ability to tap into the 
prodigious expertise in many disciplines embodied by the 
faculties of UCSF and Caltech. A prime example of this talent 
pool is the team that developed the Calhoun lens, a break-
through IOL whose power can be fine-tuned after it has 
been implanted in the eye. For the advanced knowledge 
of chemistry, chemical engineering and polymer materials 
needed to make the Calhoun concept a reality, Dr. Schwartz 
enlisted Robert Grubbs, PhD, a Nobel laureate in chemistry 
from Caltech, and Julia Kornfield, PhD, a professor of chemi-
cal engineering at Caltech.
 Dr. Schwartz believes the drivers of the most success-
ful ophthalmic innovation are clinicians who discern an 
unmet medical need and have some basic ideas on how to 
meet that need. “What we are doing here is translational 
research,” Dr. Schwartz says. “We first identify an idea with 
potential and then draw upon the two university faculties to 
create a team of scientists who can contribute to the devel-
opment of a successful device or therapy.”

A ‘PEDIGREE’ FOR INNOVATION
If anyone has the background to act as a sparkplug for ophthal-
mic innovation, it is Dr. Schwartz. The son of a distinguished 
California retinal specialist who served as a role model, young 
Dan also got to experience the patient’s perspective first-
hand when, as a medical student, he received bilateral corneal 
transplants as a result of a severe case of keratoconus. Having 
his own eyesight threatened and then saved through medical 
intervention served as a motivating force in his career choice.
 “In addition to having my father as a great role model and 
going through the transplant procedure myself, I also had a 
wonderful mentor in Dr. John Baxter, an endocrinologist and 
UCSF pioneer in biotechnology,” he says.

DEVELOPING THE CALHOUN LENS
Like most innovators, Dr. Schwartz did not enjoy immedi-
ate success. One of his early ideas was a drug design using 
thyroid hormone analogues to treat glaucoma. Though the 
concept was licensed, it was eventually dropped. However, 
this initiative did represent Dr. Schwartz’s first collaboration 
with non-ophthalmic scientists — a model that was destined 
to be expanded for later initiatives.

Successful innovation in an academic setting.

Daniel M. Schwartz, MD:  
UCSF and Caltech

By  Jerry Helzner, Senior Contributing Editor | Retinal Physician, January 2013

“What we are doing here is 
translational research. We first 

identify an idea with potential and 
then draw upon the two university 

faculties to create a team of 
scientists who can contribute to 
the development of a successful 

device or therapy.”
— Daniel M. Schwartz, MD

professor of ophthalmology at the UCSF
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 When Dr. Schwartz began to think about the 
possibilities of a light-adjustable IOL in the mid-1990s, 
he quickly set down three clinical parameters that had 
to be met to have any chance of success. The lens ad-
justment had to be capable of correcting errors of 2.00 
D or less, the adjustment procedure had to take place 
quickly, and the adjustment procedure had to be safe. 
By bringing Drs. Grubbs and Kornfield into the project, 
he had the necessary expertise to bring the concept to 
fruition.
 “The Calhoun lens does encompass a complicated 
technology,” Dr. Schwartz says. “We worked with 
post-docs and conducted pre-clinical studies. We were 
fortunate to receive substantial funding from ‘angels’ in 
the Los Angeles area.”
 Currently, the Calhoun (named after the street  
Dr. Schwartz lives on) light adjustable lens has  
European approval, some limited sales on that conti-
nent, and has been praised in several studies presented 
at recent ARVO meetings.
 “I’m not surprised it is taking so long to obtain FDA 
approval for the Calhoun lens because it is a break-
through technology that requires thorough evaluation,” 
says Dr. Schwartz. “We are currently in phase 3 U.S. trials 
to treat sphere and cylinder.”

THE COLLABORATION PROCESS
When Dr. Schwartz or a colleague comes up with an 
idea, the first step is often to go to Caltech with it.
 “We want the Caltech scientists to first tell us if 
they believe the idea is feasible,” Dr. Schwartz says.  
“Then, we want to know if we can obtain the seed 
money to pursue it. One great advantage we have 
in our situation is that all the resources we need to 
pursue an idea are at our disposal as part of this  
collaboration between UCSF and Caltech.”
 Dr. Schwartz emphasizes the importance of his con-
tinuing to see patients because it keeps him involved in 

clinical practice and helps him identify more areas in 
which he can invent and innovate.

THE UNIVERSITY’S ROLE
As a full-time member of UCSF department of ophthal-
mology, Dr. Schwartz is comfortable with the fact that 
the university holds the patents to innovations devel-
oped in the institutional setting.
 “Lawyers handle the negotiations between the 
university and the innovators, who become the licens-
ees,” he notes. “It works out well if everyone plays 
by the rules and potential conflicts of interest are 
managed.”
 One of the key initiatives to be spawned from the 
UCSF/Caltech collaboration has been a semi-annual 
joint symposium in which innovators from any medical 
specialty or discipline can present their ideas.
 “The symposium is attracting more attention and 
we could expand it to bring in other universities,” says 
Dr. Schwartz. “We would also like to attract addition-
al financing to fund some of the innovations we are 
generating.” ■

The Calhoun LAL is unique in that it can be adjusted by 
near-ultraviolet light after it is placed in the eye.
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Many ophthalmic innovators place a timeframe of five to 
seven years on the acceptable development period for the 
commercialization of a new therapy. However, Michael T. 
Trese, MD, and George A. Williams, MD, of Associated Retinal 
Consultants in Royal Oak, MI, have spent more than 22 years 
creating, testing, and then helping to shepherd the first phar-
macologic therapy for treating symptomatic vitreomacular 
adhesion (VMA) from initial concept toward FDA approval.
 Now, they and their corporate partner are nearing the 
final hurdle that would confirm a medical breakthrough of 
the highest magnitude.
 “In the words of the Grateful Dead, ‘What a long, strange 
trip it’s been,’ but we’ve just kept ‘truckin’,” says Dr. Williams.
 To bring readers up to date on the progress of ocri-
plasmin, in late July, the therapy was recommended for 
approval by the FDA advisory committee that reviews 
ophthalmic drugs by a unanimous vote of 10-0. The FDA 
will make its ruling in mid-October, and most observers 
believe approval is likely. The stakes are high, as injectable 
ocriplasmin has the potential to replace vitrectomy as the 
first-line treatment for VMA, related traction and macular 
hole. More importantly, it will provide a new treatment 
option to many patients who do not qualify for vitrectomy 
due to the risks associated with it.
 The United States commercial rights to ocriplasmin are 
owned by ThromboGenics, which is based in Belgium, with 
a U.S. affiliate located in Iselin, NJ. ThromboGenics  
recently entered into a strategic deal with Alcon  
to maximize ocriplasmin’s commercial potential outside 
the U.S. The deal is potentially worth hundreds of millions 

of dollars in upfront, 
milestone, and royalty 
payments.

THE SAGA 
BEGINS
The ocriplasmin story 
began in 1989, when  
Dr. Trese was seeking 
a way to separate the 
retina from the vitreous in 
infants.
 “The vitreous is 
much more adherent to 
the retina in children,” 
he notes, “so I was look-

ing for an enzyme that could help achieve separation. 
George suggested plasmin.”
 This idea was evaluated in the laboratory through 
animal studies, and the first paper demonstrating proof of 
concept was published in 1992.
 During these early studies, Dr. Williams and Dr. Trese came 
up with the idea of using the patient’s own blood to produce 
autologous plasmin. This plasmin could then be processed 
and reinjected into the eye.
 The two doctors then received institutional review 
board (IRB) approval to conduct human studies of autolo-
gous plasmin that eventually encompassed approximately 
500 patients.
 “We first used autologous plasmin in babies with  
difficult retina detachments,” says Dr. Trese. “We initially 
saw it as a surgical adjunct, but as time evolved, we began 
to see it as an alternative to surgery.”
 Highly encouraging results convinced Drs. Trese and 
Williams to use their own money to start a company called 
NuVue Technologies, which was dedicated to the commer-
cial development of plasmin.

ENTER THROMBOGENICS
Though NuVue had a highly knowledgeable investor 
“angel,” who helped fund the company, and a manager 
named Chuck Mosher, who provided invaluable business 
advice, it had a relatively short history because fate inter-
vened in the form of ThromboGenics.
 “Around 2004, ThromboGenics was a cardiovascular 
company working on a recombinant truncated form of 
plasmin enzyme that was much more convenient than our 
autologous plasmin,” says Dr. Trese. “The recombinant 
form had the potential to be produced on a large commer-
cial scale with long-term stability and sterility.”
 “Though ThromboGenics was at that time primarily 
interested in cardiovascular indications, they became 
aware of our data for using plasmin in the eye,” continues 
Dr. Williams. “Our data were no secret, as we had been 
talking about it for over a decade.”
 At that point, NuVue and ThromboGenics realized that 
each had achieved important breakthroughs that could be 
much more powerful if leveraged in a partnership.
 In 2004, NuVue and ThromboGenics signed a collabora-
tive agreement that gave ThromboGenics the freedom to 
continue the development process for ocriplasmin, which 
had been referred to as microplasmin until then.

Ocriplasmin: two decades of commitment to a concept.

Drs. Michael Trese and 
George Williams

At top, macular hole prior to 
ocriplasmin injection, with VA of 
20/63. At bottom, 6 months following 
treatment VA has improved to 20/25.

By  Jerry Helzner, Senior Contributing Editor | Retinal Physician, September 2012
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 “It was basically a licensing agreement for  
intellectual property,” says Dr. Williams. “We had  
intellectual property that ThromboGenics needed to 
move forward, and we also had the understanding of 
how the product could work in the eye. We had also 
been in discussion with the FDA, and could help  
ThromboGenics in designing clinical trials and setting 
study endpoints that were relevant to managing vitre-
oretinal diseases.”
 In other words, the partnership between NuVue and 
ThromboGenics was a good match, combining highly 
complementary knowledge bases with strong potential 
for the development of a commercial product.
 “All in all, working together has gone well,” says  
Dr. Williams.

THE MIVI TRIALS
Once the NuVue/ThromboGenics combination was estab-
lished, ThromboGenics began a series of trials that were 
conducted under the umbrella title of MIVI. The phase 1/2 
trials began in late 2004 and the phase 3 clinical program 
was initiated both in the United States and Europe 
starting in late 2008. The data from the pivotal studies 
(MIVI-Trust) were recently published in the August 16 
issue of the New England Journal of Medicine.
 “It’s not often that an ophthalmic program gets pub-
lished in the prestigious NEJM,” says Dr. Trese.
 “The results are impressive and the data suggest 
that ocriplasmin is superior to placebo in resolving VMA, 
associated traction and macular holes.”
 “This is just the tip of the iceberg and based on  
22 years of our own research with enzymatic vitreolysis, 
ocriplasmin could also be beneficial across many vitreo-
retinal pathologies,” adds Dr. Williams.
 With years of clinical trial results confirming the 
safety and efficacy of ocriplasmin, ThromboGenics 
was ready to bring the therapy before the FDA this 
year. ThromboGenics is also seeking European Union 
approval for ocriplasmin.
 Then, on July 26, the FDA advisory committee 
voted 10-0 in favor of ocriplasmin and that its benefits 
outweigh the risks of treatment for symptomatic 
VMA. The vote came two days after the FDA briefing 
package was published on the FDA Web site highlight-
ing some specific ocular adverse events that occurred 
at a higher rate in ocriplasmin-treated patients as 
compared to placebo.
 Dr. Williams was not overly concerned with the com-
ments in the FDA briefing package as all the concerns 
raised were addressable with the available clinical data.
 “Actually, the higher incidence of transient floaters 
experienced by patients receiving ocriplasmin were proof 

of the intended pharmacologic effect of the drug,” adds 
Dr. Trese. “These same kinds of floaters are typically 
noticed by patients whose VMA resolved without thera-
peutic intervention. So you could look at the floaters as 
essentially an indication of therapeutic effect.”
 Drs. Trese and Williams would not predict how the 
FDA might rule on ocriplasmin approval, but they project 
confidence and eagerly await the November decision.

THE INNOVATION EXPERIENCE
Drs. Trese and Williams have learned much by going 
through the process of innovation, including funding, 
finding the right partner, along with licensing and regula-
tory issues.
 “Going through this process is like getting a PhD,” 
says Dr. Trese. “Physician-innovators may have the 
medical knowledge, but they also have to learn the 
business side to succeed. This is something that 
really should be given some attention in our training 
programs.”
 Dr. Williams says that the keys to successful inno-
vation are believing in your idea, knowing more about 
it than anyone else in the world, and being your own 
biggest critic.
 “Mike and I would often go back and forth trying  
to identify what was wrong with our ideas,” says 
Dr. Williams. “We had to convince each other before we 
would put our own money behind the concept.”
 Dr. Williams says his “aha moment” as a believer in 
the future of plasmin came when his fellows would tell 
him how impressed they were with the efficacy of the 
drug in their patients.
 For his part, Dr. Trese thought early on that the 
plasmin concept was going to succeed. “I was convinced 
by the original animal studies and by our initial successes 
with children,” he says.

INSIGHTS FROM 20 YEARS  
OF INNOVATION
Dr. Trese says the bar for successful drug innovation is 
set far higher than the standard for the development of 
handheld surgical instruments, which many ophthalmolo-
gists can do by working with established instrument com-
panies. “It’s just a much more complex process that you 
have to go through,” he asserts. “We were fortunate in 
that we had the angel investor and our NuVue manager 
Chuck Mosher to advise us along the way. Most physi-
cians are not prepared to deal with all of the nonmedical 
issues involved with innovation. These are rare skill sets 
that have to be acquired. If we help more young ophthal-
mologists gain these skills, they can make significant and 
lasting contributions to our profession.” ■
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Soft-spoken and down-to-earth, Vernon G. Wong, 
MD, FACS, is willing to acknowledge the truly 
prodigious series of accomplishments that led to 

him almost single-handedly developing the successful 
sustained-release implant Ozurdex, now used regu-
larly by retina specialists for the treatment of macular 
edema associated with RVO and noninfectious uveitis.
 However, he tempers the pride in his achievements 
with quiet, self-deprecating humor that is both endear-
ing and disarming.
 For example, asked about how he felt after  
Allergan paid $245 million to buy Oculex, the company 
he helped found and that developed Ozurdex,  
Dr. Wong says simply: “My investors made most of 
the money. I felt like I was out of a job and had to find 
something else to do.”
 In the same vein, Dr. Wong ascribes a great deal of 
his success to “an understanding wife” who put up 
with workdays that went long into the night, and  
mentors such as Irving Leopold of Wills Eye, who  
Dr. Wong calls “the father of ocular pharmacology.”
In a wide-ranging, 90-minute interview for this column, 
Dr. Wong described a career marked by tremendous 
dedication to his work, great curiosity, several brilliant 
insights and a dogged determination to see his ideas 
through to fruition. Even now, at age, 80, Dr. Wong  
believes the best in sustained-release drug-delivery  
is yet to come. His most recent venture, Icon  
Bioscience, is working to create a sustained-release 
platform through which drugs can be delivered in 
solid, liquid, semi-liquid or gel formulations for almost 
any length of time. In other words, a tailor-made drug 
delivery system for each individual patient.

HARD WORK AND INITIAL 
SUCCESSES
Raised in Philadelphia in humble circumstances by 
parents who always encouraged him to excel, young 
Vernon Wong went to the best high school in the city 
and then on to Penn State University, where he  
majored in chemistry and physics. While back in  
Philadelphia for medical school at Thomas Jefferson, 
he at the same time worked on a doctorate in biochem-
istry at Johns Hopkins. A project at Johns Hopkins led 
him to find that vitamin B-12 and folic acid had an  

affinity for almost every tissue in the body except the 
eye and the brain. “A study of prisoners of war had 
shown that lack of B-12 in the diet led to blindness,”  
Dr. Wong recalls. “It was this research on B-12 that led 
me to become an ophthalmologist.”
After completing a broad-based ophthalmology res-
idency at Penn, it was time for Dr. Wong, then in the 
Naval Reserve, to fulfill his military obligation in the 
Navy. However, the National Institutes of Health (NIH) 
was impressed with Dr. Wong’s research and allowed 
him to work at the NIH as a clinical associate as an 
alternative to active duty.
 “We had a wonderful situation at NIH,” he recalls. 
“We had 12 to 15 beds and could observe and treat 
patients with difficult eye diseases over long periods 
of time.”
 Dr. Wong was especially interested in one group  
of patients who had chronic uveitis and could not  
be cured.
 “I knew that some cancer drugs could treat inflam-
mation, so I took it upon myself to treat these patients 
systemically with methotrexate and they all got better. 
The uveitis cleared up.”

A BIG LEAP BRINGS DETRACTORS
In the early 1960s, all eye diseases were treated top-
ically and/or systemically (either with intra-muscular 
injections or intravenously). Dr. Wong had a flash of 
insight. He began to believe that local injections into 
the eye might be more effective.
 Going against traditional thinking, he began to 
inject rabbit eyes with various dyes, and then drugs, to 
determine how long the dyes and drugs would stay in 
the eye.
 “Some disappeared in three hours but other took 
11 hours to clear,” he says. “I realized that each drug 
has a fundamental relationship to the eye. But no drug 
stayed in the eye for very long. This was the initial 
insight led me to first start thinking of a sustained- 
release format that could deliver a drug continuously 
over a period of time.”
 After more than a decade at NIH, Dr. Wong was 
receiving offers from prestigious academic institutions 
around the country.
 “My wife was comfortable in the Washington, DC 

After Ozurdex success, he seeks new challenges to tackle.

Dr. Vernon G. Wong: 
A Pioneer in Sustained-Release Therapy

By  Jerry Helzner, Senior Contributing Editor | Retinal Physician, May 2012
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area and our two sons were in school at the time, 
so the family pretty much decided that we should 
stay in the area,” he notes. “I received a nice offer 
from Georgetown and wound up staying the next 
20 years.”
 At Georgetown, in addition to his other work,  
Dr. Wong held the post of Director of Ocular  
Oncology at the Vincent T. Lombardi Cancer Center.
 While at Georgetown, Dr. Wong got involved in 
his first business venture, a company called Vision-
ex that was working to improve the basic Schirmer 
test for dry eye.
 “I never got involved in the business side 
of it, but we were able to improve the test by 
impregnating the paper strip with a dye and 
markings so that it would be easier to measure the 
results. It was a very simple innovation that’s still 
in use today.”

A MOVE TO SILICON VALLEY
After many years at Georgetown and now a 
widower with his sons grown, Dr. Wong realized 
that he would not be able to pursue some of his 
more innovative ideas for sustained-release drug 
delivery at Georgetown. He moved to Silicon Valley 
in California, initially staying with an aunt in a small 
apartment.
 By this time, he had decided that a polymer  
implant impregnated with a drug would be the 
best method for delivering eye drugs in a  
sustained-release format.
 When no one in the research community would 
sell him basic polymers, he made a deal with a corn 
company in Clinton, Iowa, and made his own poly-
mer, polylactic acid (PLA), out of corn fibers.
 “I had to use explosive ether to do it, so I turned 
on a big fan in the lab and hoped that it wouldn’t 
explode,” he says. “When I came back in the morning, 
I had the most beautiful crystallized polymer.”
 Dr. Wong had made some important contacts 
in California, including Bertram Rowland, a patent 
attorney who helped found Genenetch.
 “We played a lot of tennis. One day he asked 
me how my work was going and I explained that 
I had made some progress with an implant for 
sustained-release drug delivery to the eye using a 
polymer. He told me to send him all the research 
about this concept, which I did.”
 A few months later, Mr. Rowland called with the 
news that he had gotten a patent for Dr. Wong on 
the drug delivery system.

 

“He got me the patent and told me that I had to do 
something with it,” Dr. Wong chuckles. “I knew very 
little about business but I knew I had to start one.”

OCULEX: FROM STARTUP TO 
SUCCESS
Dr. Wong and Dr. Jerry Gin started Oculex in the 
early 1990s with funds from family and friends who 
liked the concept.
 He had another friend in California who gave 
him access to a lab 24 hours a day. “I pretty much 
developed the drug that became Ozurdex on my 
own,” he says. “I had help from a wonderful woman 
chemist who said she would come in at 5 pm after 
her day job and work for free until we could get 
some more funding.”

The Ozurdex implant, developed by Dr. Wong, treats macular edema 
secondary to RVO for 4 to 6 months and biodegrades in the eye.

“The way I look at it, it’s like you 
are moving from one school to 
another. To survive out here, you 
are going to have to embrace the 
Silicon Valley culture, but always 
first in my mind is how can I help 
people get better.”

—  Vernon G. Wong, MD, FACS



22 — Supplement to Retinal Physician

 Later, Dr. Wong hired several chemists from 
Roche who also believed in his concept. Additional 
funding came later from private individuals, ven-
ture capital and the government of Singapore.
 “Oculex started out with two sustained-release 
drugs, Posurdex (a dexamethasone implant that is 
today called Ozurdex) and Surodex, a steroid implant 
following cataract surgery to reduce inflammation,”  
Dr. Wong recalls. “Surodex has been approved in China, 
Singapore and several other countries but Allergan 
never pursued approval in the United States after they 
bought Oculex.” Dr. Wong says Posurdex was a clinically 
proven drug by the time Allergan bought Oculex in 2002.
 “We knew it worked,” he says. “I don’t think 
Allergan would have paid that price if they hadn’t 
known that it would be a success.”

ICON BIOSCIENCE:  
MOVING FORWARD
After the sale of Oculex, Dr. Wong was still  
looking for new worlds to conquer. Several years ago, 
he founded Icon Bioscience, his most ambitious effort 
yet in the area of sustained-release drug delivery.

 He obtained initial funding for Icon from a 
number of private individuals who had done well 
with their investment in Oculex and believed that 
Dr. Wong could repeat that success at an even 
more complex level.
 Using its patented Verisome technology as a 
basic platform, Icon has already developed more 
than 20 specific proprietary compounds that, in 
various combinations, can be formulated into drug- 
delivering solids, gels, semi-liquids and liquids. 
These vehicles, injected into the eye, can be 
tailored to deliver a drug for almost any length of 
time up to a year or more.
 “At this point we still don’t know the full poten-
tial of the Verisome platform,” says Dr. Wong. “It is 
the result of totally new research.”
 Icon has two clinical trials currently underway. 
IBI-10090, which is injected into the anterior seg-
ment of the eye, is currently in a phase 1/2 trial. It 
is designed to deliver dexamethasone immediately 
following cataract surgery for the treatment of 
postop inflammation. The dose can be tailored to 
deliver the drug for a few days up to a month.
 Another therapy, IBI-20089, is formulated to 
treat intermediate uveitis, delivering therapy over 
a 6-month or 1-year period. It is injected in the pos-
terior segment as a gel and then forms a sphere, 
which degrades and eventually disappears as the 
drug is released.

FROM ACADEMIA  
TO INNOVATOR
Though he has successfully navigated the entrepre-
neurial culture of Silicon Valley for the past  
20 years, Dr. Wong says that he is still “first, a 
doctor.” He concedes that the transition from 
academia to chairman and CEO has not always been 
an easy one.
 “The way I look at it, it’s like you are moving 
from one school to another,” he says. “To survive 
out here, you are going to have to embrace the 
Silicon Valley culture, but always first in my mind is 
how can I help people get better.” ■

Verisome-based triamcinolone, developed by Icon 
BioScience, after injection into the vitreous of a patient.
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In the closely knit, California-centered realm of 
ophthalmic venture capitalism, the reputation of In-
terWest Partners is such that if InterWest makes the 

decision to back your concept with its considerable 
financial resources and brainpower, you will have an 
excellent chance of achieving a commercial success.
 In the 15 years or so that InterWest has been investing 
in ophthalmic innovation, it has achieved two stunning 
successes — first, with the IntraLase femtosecond laser 
for refractive surgery and, more recently, with the LenSx 
femto-phaco system for laser-assisted cataract surgery. 
IntraLase, which came public in a highly successful IPO, 
was later sold for $808 million to AMO (now part of 
Abbott Medical Optics), while LenSx was sold to Alcon in 
2010 in a deal that could eventually return $743 million to 
the LenSx shareholders.
 In addition, InterWest has current investments in 
several fledgling ophthalmic businesses that have the 
potential to replicate the group’s past successes. Though 
InterWest’s past successes have largely been in the cata-
ract and refractive areas, one of its more recent invest-
ments, On Demand Therapeutics, offers the promise of 
a highly innovative, advanced and novel implant for the 
sustained release of drugs to treat retinal diseases. This 
especially includes the wet form of AMD, where repeat-
ed intravitreal injections have been a burden to patients 
and retina specialists alike.

AN INITIAL SUCCESS
A key player in InterWest’s ophthalmic investments is 
managing partner Gilbert H. Kliman, MD, who joined In-
terWest in 1996, just at the dawn of venture capitalists’ 
discovery of the ophthalmic arena as a viable place to 
put their money. Dr. Kliman, who completed a fellow-
ship in retina at the Massachusetts Eye and Ear Infirma-
ry, was headed for a career in academic ophthalmology 
when he discovered a strong interest in innovation and 
the business side of medicine.
 “I had done some research on photodynamic ther-
apy during my fellowship and developed an interest in 
the role that lasers could play in eyecare,” recalls  
Dr. Kliman. “I sent out 30 resumés to companies that 
were investing in innovation and received 29 turn-
downs. However, one venture capital firm did respond 
positively and hired me.”

 
 At about that time, excimer lasers were making 
their debut in such new procedures as PRK and LASIK. 
“I got very interested in excimer lasers and was hired 
as a consultant by LCAVision to help them develop 
new laser centers in California,” says Dr. Kliman. From 
there, Dr. Kliman made the move to InterWest Partners, 
picking up a Stanford MBA along the way in a program 
that was tailored to entrepreneurial physicians. “My 
first projects at InterWest were in orthopedics and 
other nonophthalmic areas, but in early 2000 I got very 
excited about IntraLase,” he says. “I understood laser 
technology and could see the potential. IntraLase was 
InterWest’s first investment in the ophthalmic area.”
 The decision-making process at InterWest is by con-
sensus, with multiple reviews, “so making the invest-
ment in IntraLase was initially fairly controversial,” notes 
Dr. Kliman. “We had to take into account many factors. 
Would the patient pay extra for an IntraLase procedure? 
Would practices spend $500,000 for the equipment? 
Would there be a per-procedure fee? Would strong  
competition to IntraLase emerge?”
 The decision to invest in IntraLase was made  
on the basic premise that a laser-cut flap offered a  
patient-friendly alternative to the microkeratome that 
was both safer and more accurate. The premise proved 
to be valid and eventually changed the paradigm for  
performing LASIK. More recently, IntraLase has also 
been used successfully in cutting tissue for corneal trans-
plantation.

A COMMITMENT TO FEMTO-PHACO
In the case of LenSx, Dr. Kliman notes that the same 
proven management team that shepherded  

Following anterior-segment successes, retinal disease 
becomes a focus.

Dr. Gil Kliman and InterWest Partners

By  Jerry Helzner, Senior Contributing Editor | Retinal Physician,   March 2012
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IntraLase also was involved in developing LenSx. 
InterWest backed the LenSx concept largely on the 
strength of its founders in addition to its advanced 
technology, plus research that showed that patients 
generally have a very positive view of laser-assisted 
ophthalmic procedures.
 “We believe that having the right people is just as 
important as having the right technology,” asserts 
Dr. Kliman. “So we were confident that we had a 
winner in LenSx. Plus we had the same ‘first-to- 
market’ advantage that we had with IntraLase, 
which is critical in turning an innovative idea into a 
commercial success.”
 With IntraLase and LenSx, Dr. Kliman strongly 
believes that both innovations wound up with the 
acquiring company that had the best chance to 
achieve significant commercial success with them.
“AMO already had the Visx excimer lasers, so  
IntraLase was a perfect fit with the company’s  
position in refractive surgery. Alcon is dominant 
in cataract surgery, so LenSx is a highly  
complementary acquisition for them.”

INVESTMENTS WITH POTENTIAL
Currently, InterWest has an investment in Glaukos, 
which has a safe, blebless surgical procedure for 
mild-to-moderate glaucoma open-angle glaucoma. 
The Glaukos iStent procedure is already approved in 
Europe and Canada, with FDA approval expected in 
the near future.
 “There is competition in blebless glaucoma 
procedures, but we believe Glaukos will have the 
first-to-market advantage,” says Dr. Kliman. “We 
feel the primary market for this procedure is going 
to be general ophthalmologists who are not com-
fortable performing trabeculectomies and putting 
in shunts. This is a safer procedure for them to 
perform without the risk of hypotony. It is a proce-
dure we would like to see taught in residency and 
fellowship programs so that the next generation 
of ophthalmologists will be familiar with blebless 
glaucoma surgery.”
 Another current InterWest investment is the pre-
viously mentioned On Demand Therapeutics, which 
has a highly innovative sustained-release drug- 
delivery system called ODTx that encapsulates many 
tiny, individual, drug-filled cells in a small implant. A 
single implant can contain one or more drugs, each 
in its own sealed reservoir. Individual cells can then 
be opened by a laser to release the appropriate 
drug into the eye when it is needed over the course 

of a year. It is currently being tested as a means of 
delivering drugs to treat wet AMD and thus avoid 
repeated intravitreal injections, but Dr. Kliman says 
it could be used with almost any eye drug.
 The ODTx procedure begins with the injection of 
the device into the periphery of the vitreous in the 
region of the pars plana using a standard intravitre-
al injection technique. When the ophthalmologist 
decides to release the drug, he or she uses a slit 
lamp and mirrored lens to locate the ODTx implant 
and then focuses a laser beam on the selected 
reservoir. When the laser energy hits the selected 
reservoir, an opening is created that allows the drug 
contained in the reservoir to elute into the vitreous 
and diffuse to the retina. The unactivated reservoirs 
remain intact and enable the ophthalmologist to 
release drugs from the additional reservoirs via the 
same noninvasive process “as needed” during sub-
sequent visits.
 InterWest also has an interest in presbyopia and 
has invested in ReVision Optics, which has a corneal 
implant that can counter the effects of presbyopia. 
InterWest is also looking at newer types of  
presbyopia-correcting IOLs but has not yet made 
an investment in that area. “The IOL we are looking 
for should have benefits for both the patient and 
for the surgeon,” he says. “That means it should be 
easy to implant as well as provide great vision.”

ADVICE FOR INNOVATORS
Dr. Kliman says that ophthalmologists are known 
for having ideas for innovations. He advises any 
ophthalmologist who has developed an innovative 
idea to make sure it is original and not just a  
“me-too” concept. This can be accomplished 
through a patent search. He also advises that 
ophthalmologist-inventors should try to team up 
with an experienced business partner to help in 
shepherding the concept through what will prove 
to be a long and perhaps costly process. Finally, do 
everything you can to show proof that your princi-
ple will work in the real world, perhaps with rabbit 
studies. Finally, he says that if you truly believe in 
what you have, don’t give up.
 “There will be setbacks along the way, but if 
your idea has merit and you stick with it, success is 
achievable,” he concludes. “Remember, I got turned 
down 29 times before I got my first job in venture 
capital.” ■
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Mention the name J. Andy Corley and most 
members of the ophthalmic community will 
be quick to place him as the co-founder of 

Eyeonics, the pioneering IOL developer that brought 
the accommodative, presbyopia-correcting Crystalens 
to market in 2003 and was later purchased by  
Bausch+Lomb. They may also be aware that Mr. Corley 
led the successful effort to get CMS to adopt a ground-
breaking policy in 2005 that allowed patients to choose 
a presbyopia-correcting IOL while sharing in the cost of 
this “premium” procedure.
 Mr. Corley, who has had a long and successful 
career in the anterior segment, helping launch refrac-
tive procedures such as radial keratotomy and LASIK, 
has recently gotten involved in the retina area. He has 
taken a position as executive chairman of NeoVista, a 
Newark, CA, company that has developed a technolo-
gy called epimacular brachytherapy for the treatment 
of neovascular age-related macular degeneration. 
This first-in-kind therapy, available in Europe and 
currently under study in the US, uses the company’s 
Vidion ANV Therapy System to deliver a localized dose 
of radiation to the macula region to maintain vision 
and reduce the frequency of intravitreal injections for 
wet AMD patients.
 “I have been on several teams that successfully 
launched new products, so I think that part of my role 
is still ahead of us,” Mr. Corley says. “Meanwhile, I am 
very excited about the opportunity and learning as 
much as I can about new developments in retina.”
 Mr. Corley said he stayed up one night reading the 
data on the BRAVO and CRUISE trials that led to the 
approval of Lucentis for the treatment of retinal vein 
occlusion.
 “That might tell you something about the life I 
lead,” he joked.
 Mr. Corley says he sees the retinal area as a “great 
challenge,” characterized by a range of chronic and 
debilitating diseases that currently can be managed 
but not cured.
 “Where we are in retina now reminds me of where 
cornea stood 20 to 25 years ago,” he notes.  
“Tremendous challenges, unmet medical needs, a 
focus on innovation, more investment coming in, a 
large population of patients and potential patients. We 

know we can improve outcomes. We know we can do 
better. Look at corneal transplantation and how far 
we have come in the past 20 years or so. Not so long 
ago it was a procedure with very low expectations for 
the patient. Today, the outcomes have tremendously 
improved.”

J. Andy Corley:
From Refractive to Retina
A proven innovator enters a new arena.
By  Jerry Helzner, Senior Contributing Editor | Retinal Physician,   November 2011
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hundred patients in the United States 
who have this rare condition, and then 
in� uenced the development of our 
VEGF-Trap for both ophthalmic use 
and oncological use.

Q. Were you ever discouraged that 
VEGF-Trap would be discarded or 
unfunded as a therapeutic concept?
A. We believed in the science behind 
VEGF-Trap, so it was disappointing 
when our collaborators didn’t see the 
potential. 

We � rst started working on the 
VEGF Trap with Procter & Gamble 
in the 1990s. � ey declined to move 
it into clinical development for either 
the eye or cancer. � ey didn’t believe 
in the clinical or commercial opportu-
nity. � en, they returned it to us and, 
for quite a while we could not convince 
any other company to partner with 
us. It was hard to get funding for the 
development program until other com-
panies started publishing information 
from their trials with VEGF inhibitors 
in cancer. 

Our � rst partner, Sano� , decided 
they did not believe in the eye oppor-
tunity and only wanted to pursue it in 
cancer and returned the VEGF Trap-
Eye to us. All these setbacks did push 

us back, but again, we believed in the 
science that said that VEGF Trap-Eye 
had the potential to be best-in-class 
even if it had missed its opportunity 
to be � rst-in-class, so we kept the pro-
gram alive and now we have Eylea as a 
marketed product, one of the top � ve 
launches in biotech history. 

Retinal specialists have already 
given about 1 million Eylea injections, 
which means that Eylea has helped a 
lot of people and given back a great deal 
of vision. It may have been a bit of an 
uphill climb, but we couldn’t be more 
pleased with the result. 

Q. In your career of innovation, what 
would you do di� erently if you had 
the chance to go back?
A. If we knew then what we know 
now, we could have short-circuited the 
process and only focused on the e� orts 
that ultimately proved successful. But 
in retrospect, it seems as if you need to 
go through the trials and tribulations 
so as to really learn from these experi-
ences, and often you learn more from 
the di�  cult situations, as compared to 
the successful ones.  

I think all this experience, and the 
fact that we went through it as a team 
and most of us are still here, leaves us 

in an extraordinarily strong position 
as company, with regard to our insti-
tutional knowledge and our ability to 
now make better decisions.

Q. Do you have any advice for oph-
thalmologists who have an idea or 
concept they believe has the potential 
to help people?
A. Certainly pursue it, as it can be 
wonderful to try to develop something 
that can help patients. But in their 
e� orts, I would recommend getting 
together with someone who has had a 
lot of experience in such e� orts, to try 
to shorten the necessary learning curve.

Q. With the delivery of wet AMD 
drugs by intravitreal injection creat-
ing a burden on patients and retinal 
specialists, what might be the next 
advance in delivering these anti-
VEGF therapies to the back of the 
eye.
A. We have received great feedback 
from practitioners about their use 
of Eylea.  Intravitreal injections may 
sound a little scary to patients when 
they � rst hear about them, but we have 
heard from patients who say they do 
get used to it.  

As the population ages, the num-
ber of people at risk for developing 
wet AMD increases, and it is certainly 
a challenge for some retina specialty 
o�  ces to accommodate the number of 
patients requiring treatment. 

Currently, we see numerous e� orts 
under way involving longer-acting 
agents, sustained-release formats, gene 
therapy and more. Some are more 
promising than others and we are pur-
suing several ourselves. Unfortunately, 
none of these approaches have really 
shown the convincing data to show that 
they are on the right path. But because 
of the time it takes to develop such 
agents, it will be quite a while before 
these are broadly available to patients. 

� e good news for patients is that 
intravitreal injections of anti-VEGF 
agents is really making a di� erence, and 
is well-tolerated by most patients. � ey 
now have a couple of good choices, 
including Eylea. RP
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success with Eylea and a strong pipeline has led to the addition of more facilities.

As the co-founder of Eyeonics, J. Andy Corley brought the 
presbyopia-correcting Crystalens IOL (now marketed by  
Bausch +Lomb) to market in 2003.
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As the executive chairman of NeoVista, Mr. Corley has entered 
the retinal arena, using radiation to treat wet AMD.



26 — Supplement to Retinal Physician

Recently, Mr. Corley spent 2 days observing a 
retina practice in action.
 “What amazed me was the number of patients 
coming in for intravitreal injections for wet AMD. 
We have to find an alternative to the burden of 
monthly visits that is being put on doctors and 
patients,” he says. “Whether it is radiation and 
drugs, or sustained-release implants and radiation, 
or some other combination, we have to develop 
therapies that produce more durable responses. 
The retina doctors need more tools.”
  As the executive chairman of NeoVista,  
Mr. Corley has entered the retinal arena, using 
radiation to treat wet AMD.
 Mr. Corley says he has very positive impressions 

of the retina community in the short time he has 
been involved with NeoVista.
 “These are some of the most intelligent and 
outstanding people you could find,” he asserts. “I’m 
just starting to form relationships within the retina 
community. I have lots of physician friends whose 
knowledge I rely on. I will continue to depend on 
the voice of the customer as my guiding information 
source for strategic decisions.
 At NeoVista, Mr. Corley doesn’t get too involved 
in current day-to-day operations as he notes that 
the company “has an experienced and dedicated 
management team.” He does pass on his ideas to 
management and expects his role to grow signifi-
cantly as the launch of NeoVista’s Vidion device 
grows nearer.
 “I find retina a fascinating and rapidly changing 
space,” concludes Mr. Corley. “It meets all of the 
criteria for increased innovation: many unmet  
medical needs, new technologies that can be  
developed, approved and applied to those needs, 
and a large, growing market that can now attract 
major investors who will make big commitments in 
hopes of a financial return.”
 In addition to his role at NeoVista, Mr. Corley, 
a graduate of Georgia Southern University, is also 
involved in venture capital investments as a part-
ner in One Focus Ventures and has recently formed 
Yelroc Consulting, which assists in the develop-
ment of medical devices. ■

“What amazed me was the 
number of patients coming in for 

intravitreal injections for wet AMD. 
We have to find an alternative to 

the burden of monthly visits that is 
being put on doctors and patients.”

— J. Andy Corley
executive chairman of NeoVista
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Samir Patel, MD, president and CEO of  
Ophthotech, a developer of drugs for the 
treatment of retinal disease, felt so passionately 

about the potential of anti-VEGF drugs as an effective 
treatment for wet AMD that he left a secure and presti-
gious academic position at the University of Chicago in 
the late 1990s to pursue a high-risk venture as a princi-
pal in the biotech start-up Eyetech Pharmaceuticals.
 “I did have to give up a lot of the patient contact 
that I enjoyed in the academic clinical setting, but 
at Eyetech I had the chance to work with anti-VEGF 
pioneers like Tony Adamis and others,” he says. “We 
all felt strongly that anti-VEGF was going to be a key to 
having success in treating wet AMD.”
 Dr. Patel says the loss of patient interaction he 
experienced in leaving academic practice was offset 
by the opportunities offered in biotech to work with 
venture capitalists, create intellectual property and 
develop clinical trials.
 “Much of what I did at Eyetech was new but it was 
also a continuum of the research I had been doing in 
the AMD space at the university,” he notes. “So I felt 
comfortable in making the transition.”

WHY MACUGEN REALLY 
MATTERED
As the retinal community well knows, Eyetech was the 
developer of Macugen, the first anti-VEGF approved 
for the treatment of wet AMD. Macugen has the ability 
to stop or slow the progression of the disease in the 
majority of patients but was not able to improve visual 
acuity significantly. Thus, Macugen’s moment in the 
spotlight proved to be relatively brief, as it was soon 
surpassed in efficacy by Lucentis, albeit with the need 
for repeated intravitreal injections.
 “Macugen did represent an important step in not 
only advancing the treatment of wet AMD, but also in 
the validation of anti-VEGF as a key to treatment and 
in creating a great interest by venture capitalists in 
funding capital-intensive companies that develop drugs 
for retinal diseases,” asserts Dr. Patel. “So in those 
respects, Macugen has been very important.”

OPHTHOTECH INITIATIVES
Today, Dr. Patel is exploring new ideas in drug develop-

ment at Ophthotech, which is based in Princeton. One 
concept that has moved into a phase 2 clinical trial is a 
combination therapy that employs an anti-VEGF agent 
(Lucentis, ranibizumab) with an anti-PDGF aptamer.
 “A major limitation of the monotherapy anti-VEGF 
approach is lack of regression of the new vessels, 
which are responsible for the visual loss in wet AMD,” 
says Dr. Patel. “Therefore, a therapeutic regimen that 
induces neovascular regression would likely result in 
enhanced visual acuity for these patients. Ophtho-
tech’s anti-PDGF aptamer, E10030, targets PDGF, which 
regulates neovascular pericytes.”
 Another Ophthotech initiative is a complement 
inhibitor that Dr. Patel believes could be effective 
against both the wet and dry forms of AMD. The  
company describes its anti-C5 aptamer, named 
ARC1905, as “a potent and selective inhibitor of factor 
C5 of the complement cascade.”
 “We would love to develop the first successful  
therapy for dry AMD,” says Dr. Patel. “It’s a great  
opportunity, given the large number of people we 
would be helping.”
 Dr. Patel feels that the future of AMD treatment lies 
primarily in combination therapies.
“With monotherapy anti-VEGF treatment, two-thirds 
of the patients do not demonstrate substantial vision 
gains,” he notes. “We now have much greater knowl-

Samir Patel: A Pioneer in Anti-VEGF
By  Jerry Helzner, Senior Contributing Editor | Retinal Physician, July 2011

E10030 therapy results in stripping of neovascular pericytes  
from the CNV.
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edge of how angiogenesis progresses and we can 
see the value of combining therapies in a more 
effective manner.”

THOUGHTS ON DRUG DELIVERY
In addition to his focus on drug development,  
Dr. Patel also has a keen interest in the potential of 
more patient- and physician-friendly drug delivery 
systems.
 “Our first thought is with the drug. Is it effica-
cious?” he asserts. “And in terms of the potential 
of any drug delivery system, it must not disrupt the 
efficacy of the drug. It’s quite possible that we will 
find that we will need a range of different delivery 
systems for different types of drugs.”
 Though both retina specialists and patients 
are eager to reduce the burden that intravitreal 

injections entail, Dr. Patel is quick to point out that 
intravitreal injections offer specific advantages 
that might be difficult to replicate in an alternative 
drug delivery format such as sustained release.
 “Intravitreal injections have an attraction, which 
is primarily the simple, direct application to the 
site of the disease,” he notes. “Plus, intravitreal 
injections have proven to be relatively safe and 
they meet the requirement of not sacrificing the 
efficacy of the drug. However, given the treatment 
burden, there is no question: an elegant and 
effective drug delivery system would be a huge 
step forward.”

THE CATT RESULTS
Dr. Patel says that the CATT study results were 
“pretty much in line with the general expecta-
tions” and shouldn’t change usage patterns in the 
short term.
 “What can change in the longer term is if the 
CATT results drive dramatic changes in reimburse-
ment,” he says.
 Dr. Patel does not see the CATT data as a gov-
ernment intervention with implications that could 
threaten future private investment in ophthalmic 
therapies.
 “We are in a rapidly expanding field that is  
focused on developing therapies for unmet medi-
cal needs,” he says. “I don’t believe the CATT study 
will discourage venture capital investment.”

ADVICE TO NEW INNOVATORS
Asked what advice he could offer to retina special-
ists who would like to become involved in entre-
preneurship and innovation, Dr. Patel says the 
first requirement is to make sure any intellectual 
property you have developed is protected.
 “There are no guarantees for innovators and the 
process involves quite a bit of risk,” he says. “But, 
certainly, as an innovator, you will get to interface 
with many interesting and talented people. The 
entire process is dynamic. If you have a passion for 
innovation, don’t be deterred.” ■

“Intravitreal injections have an 
attraction, which is primarily the 
simple, direct application to the 

site of the disease. Plus, intravitreal 
injections have proven to be 

relatively safe and they meet the 
requirement of not sacrificing the 

efficacy of the drug. However, given 
the treatment burden, there is no 
question: an elegant and effective 

drug delivery system would be a 
huge step forward.”

— Samir Patel, MD
president and CEO of Ophthotech 
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Most ophthalmologist-inventors would be happy 
to be involved in just one major innovation that 
both advances patient care and enjoys com-

mercial success. Mark S. Blumenkranz, MD, MMS, has 
already been a key player in the development of the  
Ozurdex implant, the Pascal photocoagulator and a 
widely used electrosurgical cutting device, the PEAK 
Plasma Blade. Now, he is looking forward to other 
significant successes in femto-phaco technology with 
OptiMedica, where he serves on the company’s board of 
directors.
 Dr. Blumenkranz, a retina specialist and professor 
and chairman of the Department of Ophthalmology at 
Stanford University, can trace his interest in innovation 
back to his boyhood days, when he demonstrated a keen 
interest in problem-solving and always trying to find “the 
best way to do things.”
 “I would daydream while practicing piano about ways 
to program the keyboard electronically (long before the 
invention of the MIDI format), or in cutting the grass, 
how to power the lawnmower with a water jet to kill two 
birds with one stone.”
 
EMERGENCE OF AN INNOVATOR
Accepted into a highly demanding, fast-track combined 
baccalaureate and medical program at Brown University, 
Dr. Blumenkranz focused on his studies and graduate 
work in the enzyme kinetics of calmodulin in the 
Department of Biochemical Pharmacology.
 “My creative energies were channeled toward 
research and publishing in the emerging field of retinal 
pharmacology, including work on how to inhibit ocular 
scarring with fluoropyrimidines, steroids and heparin, as 
well as the use of the early purine analogues like  
acyclovir for the treatment of viral retinal infections. I 
only really began to act on innovations when I was in my 
30s, when I realized that just obtaining grants and pub-
lishing my results in journals didn’t necessarily translate 
into those discoveries becoming available for the benefit 
of patients.”
 It seemed to Dr. Blumenkranz that another step was 
necessary, the handoff and incubation of those discov-
eries or innovations by pharma and medtech companies 
that were highly experienced and focused on bringing 
them to market. He recognized that this was particularly 

important when the innovations involved a new chemical 
entity or device that required rigorous testing in clinical 
trials and regulatory approval.
 “My interest then — and now — has always been 
development of products to fill unmet medical needs.”
 Like almost all innovators, his early efforts were 
not crowned with success. In 1987, while at the Kresge 
Eye Institute at Wayne State University in Michigan, he 
founded an adaptive technology company, Transceptor 
Technologies, that develops a computerized device for 
low-vision patients based upon both speech and optical 
character recognition.
“We had financing, we appeared on national news 
shows, we won innovation awards, and we sold some of 
the devices,” Dr. Blumenkranz remembers, “but it was 
not a financial success because the device was expensive 
to build for us, and to purchase by patients.”
 The company had planned that anticipated costs 
for the device would be covered by third-party payers, 
stemming from the impending passage of the Americans 
with Disabilities Act, but at the last moment the bill was 
modified to include durable goods but not sensory aids.
 Dr. Blumenkranz came away from this experience 
with valuable lessons about third-party payment, market 
sizing, regulatory hurdles and the limits and costs of 
technology.

FIRST MAJOR SUCCESS
These lessons would serve Dr. Blumenkranz well when 
he moved from Michigan to the Department of Ophthal-
mology at Stanford—a move that accelerated his trajec-
tory toward recognition as a top ophthalmic innovator.
 “The move to the Silicon Valley area was a key step 
for me,” he says. “The environment for innovation and 
the network of seasoned professionals that I found were 
remarkable in the early ‘90s.”
 Dr. Blumenkranz says he gained more valuable 
experience serving on the boards of directors of two 
smaller ophthalmic device companies—OIS, a company 
that manufactures digital imaging systems for the eye, 
and Midlabs, a manufacturer of vitrectomy systems. He 
also served as a key early advisor and founding member 
of the scientific advisory board (SAB) of Eyetech, which 
brought the first anti-VEGF agent, Macugen, to market 
and went public.

Mark S. Blumenkranz: 
A Series of Successes
By  Jerry Helzner, Senior Contributing Editor | Retinal Physician, May 2011
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 But he says that “all the pieces really started to 
come together” when he was brought into Oculex 
Pharmaceuticals, as a member of the board of 
directors and chairman of the SAB to help refocus 
the company’s priorities. He successfully lobbied for 
a novel clinical trial design for a sustained-release 
steroid implant that had been originally designed to 
treat inflammation following cataract surgery.
 “We soon refocused the company on the 
posterior segment, where both the unmet clinical 
need and also the market opportunity was 
greater,” says Dr. Blumenkranz. “The concept of 
a steroid implant for RVO had never been tested, 
and I had some concerns about the potential long 
term side-effects of the nonbioerodable implant 
that was being tested for uveitis and diabetic 
macular edema by a competitor. I advocated for a 
new type of clinical trial design that allowed us to 
test the implant with several disease categories to 
determine where the drug performed best. We also 
used OCT measurements as surrogate endpoints 
for the very first time.”
 Allergan, which had been a passive investor in 
Oculex, was impressed with the positive phase 2 
trial results and purchased Oculex for $245 million. 
The steroid implant, which was initially named 
Posurdex, was approved by the FDA as Ozurdex 
in 2009 and has since experienced wide adoption 
by retina specialists as a patient-friendly, easy-to-
implant treatment for macular edema associated 
with RVO and CRVO and for noninfectious 
posterior uveitis.

A SECOND BREAKTHROUGH
Dr. Blumenkranz earned a second major success 
through his founding of OptiMedica and the devel-
opment of the Pascal photocoagulator, a more ad-
vanced and precise photocoagulator that has been 
adopted worldwide since its introduction to the 

market in 2005. He says the company was founded 
on the premise that marrying scanning technology 
and a new generation of enhanced graphical user 
interfaces (commonly used for many non-medical 
products) to lasers had the potential to revolutionize 
the treatment of patients.
 “We had seen a glimpse of that in the area of 
refractive surgery,” says Dr. Blumenkranz, “but 
surprisingly in my mind, not in the subspecialties of 
retina, glaucoma or cataract surgery to a significant 
degree. We actually built the Pascal from scratch, 
with much of the development of the device orig-
inally done at Stanford. At the same time, we built 
a top-secret skunkworks at OptiMedica and were 
writing IP and developing prototypes of scanning 
femtosecond lasers to perform capsulotomy and 
lens softening and segmentation as early as the first 
quarter of 2005.”
 In an interesting and potentially high-stakes 
corporate move, OptiMedica recently sold the Pascal 
retinal and glaucoma franchise to Topcon, to focus 
on the emerging area of femto-phaco technology.
 A self-described “serial innovator,” Dr. Blumen-
kranz also founded Peak Surgical, which produces 
electrosurgical devices for precision cutting. The 
devices are primarily used in general and plastic sur-
gery, orthopedic surgery and in ENT, with increasing-
ly rapid and broad acceptance.

BASIC ADVICE TO INNOVATORS
When asked what advice he could give to retina 
specialists who aspire to be innovators, Dr. Blumen-
kranz says they should always start with a focus on 
development for unmet medical needs.
 “Once you have done that, and not before, then 
look at the potential size of the market, which 
involves both the number of affected individuals and 
reimbursement picture. Finally, look at the risk pro-
file. Take into account the technological challenges 
of the project: has it ever been done before?”
 Dr. Blumenkranz advises that the intellectual 
property landscape is typically very important to the 
innovator and to potential investors.
 “Do you have freedom to operate? Do you have 
the ability to keep others from economically cap-
italizing on your ideas without your benefiting as 
well, either through your own product development 
or theirs, in the form of an enforceable license? Be 
realistic about the things you are good at and those 
things you will need to identify others to do, such 
as general management and finance. Great ideas 
are necessary but not sufficient criteria for success. 

Figure 1. 
Panretinal 

photocoagulation 
of proliferative 

diabetic 
retinopathy with 

Pascal using a 
200-micron  

spot size.
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Much more often than not, a great management 
team with an average-to-good idea that gets started 
later, is a better bet than an average or below aver-
age management team with a great idea that gets 
started earlier.”
 Dr. Blumenkranz says that one of the key decisions 
an innovator will have to make, once it is decided to 
go forward with an idea, is whether what you have 
is a product that should be protected, incubated and 
then likely sold as a license, or whether you have the 
basis or in fact need for the creation of a company. 
That decision is typically based upon market size, as 
well as the technical complexity and capital needs of 
the project, and it is going to largely govern how you 
proceed with the innovation.
 Dr. Blumenkranz says aspiring innovators should 
also seek out a mentor. “It’s important to have some-
one with you who’s done it before and knows where 
the potholes and minefields are,” he says. “The help 
could come from a serial entrepreneur, an established 
company, a business incubator, or from a so-called 
‘angel fund’ that has been successful with previous 
projects as well as traditional venture capital.”
 Innovator-physicians in solo private practice will 
typically have more freedom to innovate, although 
not necessarily the ancillary resources, notes  
Dr. Blumenkranz. Those in group practice will require 
approval from their partners if the innovation is 
going to consume a significant amount of your time 
or make use of practice resources.
 “Innovation is in some ways easier but also more 
complicated in academia,” advises Dr. Blumenkranz. 
“Academic physicians are exposed to very inter-
esting ideas on a weekly basis in modern research 
universities and are used to some degree of project 
management training if they spend time in the labo-
ratory or in administrative positions.”
 However there are a number of limiting consid-
erations that must be taken into account, including 
time spent away from primary responsibilities. This 
is typically permitted but proscribed in scope by 
employment agreements with the university.
 “Similarly, the type of role you may be permitted 
to play in an outside company is typically advisory 
but not managerial; there is a requirement for full 
disclosure of your outside business activities to all 
relevant university officials as well as during oral 
presentations and publications. There are significant 
challenges in the licensing of intellectual property 
from the university.”
 Dr. Blumenkranz cautions that the university 
may choose to license a concept to an entity other 

than the original developer, depending on how the 
university technology transfer office views the like-
lihood of the work being ethically and commercially 
successful in the hands of one party versus another. 
He says this is in keeping with the intent and terms 
of the Bayh-Dole Act, which Congress enacted to 
foster innovation and technology transfer stemming 
from government research grants for the benefit of 
the public and which has been enormously success-
ful in that regard.
 “The innovator may have a role in future devel-
opment—or may not,” he notes. “It’s a risk to be 
appropriately borne, stemming from an arms-length 
process the university uses to identify the best  
potential licensee.”

INNOVATE WITH HUMILITY
Dr. Blumenkranz cautions innovators that they 
should not fall in love with their own ideas, or “drink 
the Kool-Aid.”
 “Be data-driven and ready to make multiple 
mid-course adjustments, depending on that data,” 
he advises. “Being flexible and opportunistic (in the 
positive sense of the word) is a hallmark of the best 
small companies and most successful serial entrepre-
neurs. Finally, for any innovator to achieve success, 
you need to be working with the best people; 
professionals who have both integrity and proven 
competence. These are the people who can vet your 
ideas and provide sound advice.”
 Dr. Blumenkranz notes that the biotech and 
medtech space in ophthalmology is a relatively small 
universe with a long memory. “Doing what you say 
you’ll do builds trust with your team, and a reputa-
tion for not only innovation but integrity comes in 
handy when you are looking around for the people 
and resources that will enable you to tackle the next 
great unmet need,” he concludes. ■

Figure 2.  
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Eugene de Juan, Jr., MD, MA, has played a key role 
in the development of more than 100 ophthalmic 
innovations, ranging from basic handheld surgical 

instruments to biochemical therapeutics to the most 
complex miniature microcircuitry that is restoring some 
sight to individuals afflicted with retinitis pigmentosa 
(Figure 1).
 His prodigious body of work, which includes holding 
patents on more than 50 medical devices, has earned 
him a global reputation as one of the world’s foremost 
ophthalmic innovators. He has participated in such 
companies as NeoVista, which is using small, targeted 
doses of radiation to help combat wet AMD, and Second 
Sight Medical Products, whose CE-marked Argus II retinal 
implant is bringing sight to RP patients. He holds a mas-
ter’s degree in biochemistry, giving him the expertise to 
innovate in both devices and pharmaceutical products. 
Yet, his initial motivation to invent sprang from a simple 
observation he made as a child.
 “My father was an ophthalmologist and when he 
showed me the instruments he used in cataract  
surgery, it fascinated me that almost every instrument 
was named after the surgeon who had developed it,”  
recalls Dr. de Juan. “I thought it would be cool to have 
an instrument with my name on it that people all over 
the world would be using. Even at that age, I was inter-
ested in leaving a legacy of making surgery better.”
 Many decades and hundreds of inventions later,  
Dr. de Juan can chuckle about his childhood concept 
of fame. Today, his only real priority in deciding to lend 
his energies to a potentially innovative concept can be 
expressed in a few words: “Will it make people better?”

UNIVERSITY-BASED INNOVATION
As a vitreoretinal specialist and an inventor, Dr. de Juan 
has pursued his quest of making people better through 
both patient care and in the laboratory. His varied career 
has led him from medical school at the University of 
South Alabama, through residency and fellowship to 
prestigious leadership positions at Duke University Eye 
Center, the Wilmer Institute at Johns Hopkins University, 
the Doheny Eye Institute at the University of Southern 
California and currently to the University of California at 
San Francisco.
 At each stop, Dr. de Juan has combined a commit-

ment to patient care with developing new ophthalmic 
concepts.
 “As an ophthalmology resident at Wilmer, I designed 
a retractor and had it made by a machinist,” he recalls. 
“Dr. Robert Machemer ran a sort of incubator at Duke 
where you could bring your ideas to the lab. I designed a 
combination pick/forceps and also flexible iris retractors 
there. Johns Hopkins had what they called a MAD  
(Microsurgery Advanced Design) Lab that was respon-
sible for about 100 inventions, including small-gauge 
transconjunctival vitrectomy.”

CREATING FORSIGHT LABS
Dr. de Juan enjoyed the give-and-take of university-based 
innovation, with experienced faculty mentors helping 
young ophthalmologists, scientists and engineers bring 
their ideas to fruition. However, in more recent years he 
refined his own idea of what constitutes the ideal setting 
for innovation and made it a reality in the form of  
ForSight Labs (www.forsightlabs.com), which he found-
ed in cooperation with Bill Link, PhD, of Versant Ventures 
and Hanson Gifford of The Foundry, a California medical 
device incubator. In creating ForSight Labs, Dr. de Juan 
drew upon the models of both the Innovation Factory in 
Atlanta and The Foundry, both of which have achieved 
outstanding track records as incubators developing a 
wide range of medical devices.
 All aspects of ForSight Labs have been designed to 
encourage intense and highly focused ophthalmic inno-
vation. Even the location of the lab was chosen especially 
with that goal in mind.
 “Bill Link told me to locate the lab in the Bay Area 
because the entrepreneurial environment here is so  
ingrained in the community,” says Dr. de Juan. The 
ForSight concept encompasses a small, hand-picked 
team that selects and tackles one major project a year 
and, with the help of venture capital, develops it from 
concept toward the ultimate aim of commercializing a 
product. Ideas for projects can come from within the 
team, from colleagues or from other inventors. Projects 
are selected through what Dr. de Juan calls “brainstorm-
ing, searching, thinking and collaborating.”
 “Thus far, we have been involved in starting five com-
panies, with the fifth one just getting under way,” says 
Dr. de Juan. “The first was Transcend Medical, which has 
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developed a glaucoma surgery that uses an entirely 
new mechanism and employs a stent placed in the 
supraciliary space (Figures 2 and 3). It’s already  
CE marked in Europe and is in final clinical trials in 
the United States.”
 ForSight has also developed a punctal plug 
drug-delivery system that was bought by QLT,  
another sustained-release drug-delivery system for 
the back of the eye, and a treatment under the com-
pany name NexisVision that is intended to improve 
refractive surgery outcomes.

ADVICE FOR INNOVATORS
Asked what is the greatest lesson he has learned 
over his many years of participating in ophthalmic 
innovation, Dr. de Juan does not hesitate.
 “Working with the right people is 99% of achiev-
ing success,” he asserts. “It really matters who you 
work with. That encompasses their experience, 
their commitment, their values, their judgment, 
their intellect and creativity. And that includes the 
investors as well.”
 Dr. de Juan much prefers team players over  
“geniuses” who isolate themselves from the team.
“Every project goes through ‘near-death’ experiences, 
but if you don’t have the right people, these events 
can easily become ‘death’ experiences,” he says. 
“Anyone can be responsible for disrupting a project.”
 Dr. de Juan says he now has the perfect situation 
with ForSight.
 “For me, this is the ideal. In over 30 years in 
ophthalmology I’ve never worked in an environment 
that’s more productive,” he says.
 Given what he calls the “stunning” advances in 
ophthalmic technology and the knowledge of eye 
diseases that have occurred in recent years,  
Dr. de Juan says ophthalmologists with innovative 
ideas should come forward. He advises that they first 
protect — and then promote — what they have to 
offer.
 “It’s not an easy road. It’s not for the faint of 
heart,” he cautions. “Protect your idea through a 
patent process, which is not all that costly, and then 
talk about it with friends and colleagues,” he  
advises. “If other people are also enthusiastic, you 
probably have a good idea. Then go to business 
friends, go to ForSight, go to a venture capital firm. 
Get more feedback from people who are in a posi-
tion to evaluate your idea. And continue to test and 
improve your concept.”
 Dr. de Juan says an innovator without a track 
record will probably not get a great financial deal on 

the first project, but once the innovator is  
established it will be easier to fund projects.
 “Don’t be so concerned with the financial deal 
you are getting,” he advises. “Remember, we are 
doing this to make people better.” ■

Figure 3. 
An implanted CyPass Micro-Stent device from Transcend 
Medical.

Figure 2. 
The mechanism of the CyPass IOP-lowering device.

Figure 1.  
A normal retina (A) and one with RP (B). The Argus II implant 
restores some functional vision to RP patients.
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If you want to understand just how important the avail-
ability of serious venture capital has been to the major 
strides made in ophthalmic drugs and (especially) devices 

over the past decade, the man to speak to is William J. Link, 
PhD, a founder and managing director of Versant Ventures. 
Over the past decade, Versant has almost certainly been the 
leading provider of capital to ophthalmic startups, having 
itself supplied $190 million of the total of approximately 
$700 million invested in the 15 startups in which Versant has 
participated.
 “We’ve made investments in these ophthalmic 
startups since 1999,” Dr. Link mentioned in an interview. 
“This is the best environment we’ve ever experienced 
for ophthalmic innovation. To give you an idea, there 
have been 47 eyecare-related startups funded by venture 
capital since 1999. There were maybe two or three in the 
prior decade.”

DRIVERS OF INNOVATIONS
Dr. Link says one of the key factors driving recent interest 
in ophthalmic innovation is an obvious one —  
demographics and the aging of the baby boom genera-
tion, the vanguard of which turns 65 this year.
 “Most of the major eye diseases come with aging — 
cataract, glaucoma, macular degeneration — says  
Dr. Link. “The lack of innovation prior to this decade cre-
ated many unmet needs in eyecare. Plus, retinal diseases 
especially are difficult diseases. It’s taken a while to figure 
out solutions. We have only recently gotten to the point 
where we can provide capital to companies whose thera-
pies have a real chance of succeeding commercially.”
 In simple terms, the role of the venture capitalist 
is to provide promising young companies with the 
capital to fund the advancement of drugs and devices 
through the critical development phase, including, in 
many instances, years of costly clinical trials and the 
approval process. Before investing in any company, 
the venture capitalist must conduct a cost/benefit 
analysis as to the projected economic potential of the 
drug or device under consideration. Will this innovation 
create a benefit that will be adequately reimbursed, or 
will the innovation provide a benefit over and above 
reimbursement that patients will be willing to pay for 
out of their own pocket?
 “Once an ophthalmic drug or device is approved and 
ready to be commercialized, we venture capitalists tend 

to sell it to a major eyecare company such as an Alcon, 
AMO or Bausch + Lomb,” says Dr. Link.
 Though providing seed money to unproven startups 
entails a great deal of risk and requires superb judgment 
in evaluating the future commercial prospects for a prod-
uct, Versant Ventures has a decade-long batting average 
that any major league slugger would be proud to have on 
his baseball card.

INNOVATION THRIVES IN THE 
ANTERIOR SEGMENT
“Initially, we had a lot of activity in the anterior segment 
with concepts that applied to cataract and refractive 
surgery,” notes Dr. Link. “We were backers of eyeonics, 
the developer of the Crystalens, which was acquired by 
Bausch + Lomb. We also helped fund IntraLase, bought 
by AMO, and most recently LenSx, which has exciting 
prospects in the emerging area of femto-phaco. That 
company was just recently acquired by Alcon.”
 Dr. Link says that one of the factors driving innovation 
in the area of cataract surgery and premium IOLs is the 
federal government’s decision in 2005 to allow patients 
to pay out-of-pocket for premium services that patients 
want and that go beyond basic cataract surgery.
 “Patient-shared billing provides the economic foun-
dation for venture capitalists to invest in premium IOLs, 
femto-phaco and other technical advances that are not 
covered under traditional reimbursement,” says Dr. Link.
 Staying in the anterior segment, Dr. Link is particularly 
proud of Versant’s investment in WaveTec Vision, devel-
oper of the ORange device for providing intraoperative 
IOL calculations.
“WaveTec is a perfect example of the kind of company 
we like to help fund,” says Dr. Link. “Here is a device that 
is helping cataract surgeons make accurate decisions in 
real time. This is a significant advance in technology.”
 Neurotech’s encapsulated cell technology promises 
sustained-release delivery of posterior segment drugs.
 Dr. Link is also happy with Versant’s investment in 
Glaukos, which has developed the iStent for safer, bleb-
less glaucoma surgery. Although not yet FDA-approved, 
the iStent has already been commercialized in many 
countries internationally.
 “Glaukos is another prime example in the area of surgical 
glaucoma,” he says. “We didn’t have options like this before. 
The good news in this area is that there are now numerous 
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credible projects for improved surgical solutions in 
glaucoma. There is never one ‘right’ way to approach a 
problem. There are numerous ways to innovate.”
 NeoVista uses radiation to maintain vision gains and 
extend the interval between intravitreal injections.

COMBATING RETINA DISEASE
While Dr. Link gives full credit to Genentech for devel-
oping the anti-VEGF drug Lucentis as a transformative 
therapy for the treatment of wet AMD and other 
retinal diseases, he notes that the advent of Lucentis 
has opened up important opportunities to improve the 
value of anti-VEGF treatment.
 “Monthly intravitreal injections of Lucentis are the 
recommended standard now, and it’s being done that 
way because the need is so strong,” he says. “However, 
the monthly injection schedule is going to prove unsus-
tainable for patients and retina specialists alike. There 
are currently about 20 serious projects around the globe 
looking into sustained-release systems or other ways to 
improve delivery of anti-VEGF drugs.”
 Versant Ventures has invested in two companies 
that are working toward this end. “NeoVista uses small, 
targeted doses of radiation (epimacular brachytherapy) 
in combination with anti-VEGF to extend the interval  
between injections, while also maintaining vision 
improvement,” says Dr. Link. “This concept is currently 
in clinical trials. We are very pleased with the one-year 
results of our clinical studies, which indicate vision 
improvement plus a sharp reduction in the number of 
anti-VEGF injections required.”
 Versant has also invested in Neurotech, which  
employs encapsulated cell technology (ECT) in an im-
plant the size of a grain of rice that can be programmed 
to deliver medication directly to the back of the eye in a 
sustained manner.
 While successful innovation in a major area such 
as AMD can bring great financial rewards to venture 
capitalists, Versant has also helped fund Second Sight, 
a company that has been using sophisticated miniature 
camera technology to successfully provide at least 
some sight to blind people who are afflicted with diseas-
es such as retinitis pigmentosa.
 “With Second Sight, we are addressing a smaller 
population of patients, but depending on reimburse-
ment, this can also prove to be a sound economic 
investment.”

MORE VENTURE CAPITAL IS 
COMING
With the stellar record of success achieved in  
the ophthalmic area thus far by Versant  

Ventures, SV Life Sciences, Interwest Partners, Clarus 
Ventures and other companies that have been focusing 
on financing this sector of innovation, Dr. Link notes 
that other venture capital companies are now turning 
their attention to the ophthalmic space.
 “A lot more financial resources are now being made 
available for innovation in ophthalmics,” says Dr. Link. 
“It’s become a very fertile area for investment.” ■
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