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Dry AMD:
Under Attack on Four Fronts

BY MINIAM KANMEL, CONTRIBUTING WRITER
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and the discovery of
the myocilin gene.
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tound to have a 20 timex greater cha NAME: Ryo Kubota, MO, PhD
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CURRENT POSITION: Fourdder, Chaitman, President, and

cilin gene about 10
years ago and found
that it was similar
to the trabecular
meshwork-induced

Ryo Kubota

glucocorticoid response protein,
connected to the pathogenesis of chro-

LOXLI gene association with exfoliation
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some seven millon mote Americam now
have drusen. Although these yellow plagues
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not have the genetic mutation,

“This is also a very common mu
tion in the population. Its present
about 40% of glaucoma patients, wk
It's only present In about 5% of norr
individuals” Dr. Zhang said

IThe finding of a potential gene
component in the Barbados populat|
is a possible diagnostic marker for hi
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Potential dry AMD treatment slows
visual cycle to prolong eye health

Orally delivered modulation therapies selectively target cells within the retina to protect visual acuity

By Jennifer A. Webb
Reviewed by Ryo Kubota, MD, PhD

chairman, president and chief executive
officer

The visual cycle modulators under de-
velopment by Dr. Kubota's team slows the
visual cycle, thereby protecting rod cells
from deterioration, allowing the rods to
support cone cells longer, and reducing
the build-up of lipofuscin,

rl'ake-Home Message

A team of researchers is working to develop orally
delvered visual cyce modulation therapies to halt the
progression of age-related macular degeneration.

Bothell, WA—The “dry” form of age-related
macular degeneration (AMD) affects 90%
of the 29 million people worldwide with
AMD. Although the dry form can progress
to "wet"” and lead to central vision loss,

lect information and feed it to our brain,

currently o spproved treatment for dry AMD, Acucela

Ph.D.

has a therapy in Phase 11 clinical erials, an
achievement Dr. Kubota considers tw be the
highlight of his carcer to date. It is this type of

innovation that he believes i sorely lacking in

the industry, but De Kubota is not abour t«
rest on his laurels

Bulding Acucela to where it s today has
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Dr. Kubota believes in thinking differ-

ently. Not only has he taken a leap with an

entreprencutial company, he is also one of the

few CEOs in the pharmaceutical industry

with his own blog

Pethaps what has helped him mont is fol-

lowing some very sound advice
from one of his menton: o let go

of successes in order to achieve
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Bioanalysis of emixustat (ACU-4429) in whole blood collected
with volumetric absorptive microsampling by LC-MS/MS

Zhixin Miao*, James G Farnham?, Glenn Hanson, Terry Podoll & Michael J Reid ™=

e:1 Sep 2015 https://doi.org/10.4155/bi0.15.125

B View Article

txg Share

/f" Tools

Background: A method to quantify emixustat (an investigational drug agent) in human blood collected using
volumetric absorptive microsampling (VAMS) could be more practical for sample collection at sites with
limited facilities for processing and storage of plasma. Methods: A LC-MS/MS method was developed and
evaluated for accuracy and precision, linearity, carryover, selectivity, recovery, matrix effects, hematocrit
effects and stability. Results: Core validation parameters met acceptance criteria within the normal ranges
of hematocrit levels for adults (30-55%). Stability of emixustat in blood collected with and without
anticoagulant (NaF/KOx) on the VAMS device at ambient, refrigerated and frozen conditions was
established. Conclusion: The method has been validated and is suitable for the bioanalysis of emixustat in
human bload collected bv VAMS.
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Abstract

Increased exposure to blue or visible light, fluctuations in oxygen tension, and the excessive
accumulation of toxic retinoid byproducts places a tremendous amount of stress on the retina.
Reduction of visual chromophore biosynthesis may be an effective method to reduce the impact
of these stressors and preserve retinal integrity. A class of non-retinoid, small molecule
compounds that target key proteins of the visual cycle have been developed. The first
candidate in this class of compounds, referred to as visual cycle modulators, is emixustat
hydrochloride (emixustat). Here, we describe the effects of emixustat, an inhibitor of the visual
cycle isomerase (RPE65), on visual cycle function and preservation of retinal integrity in animal
models. Emixustat potently inhibited isomerase activity in vitro (ICsq = 4.4 nM) and was found
to reduce the production of visual chromophore (11-cis retinal) in wild-type mice following a
single oral dose (EDsg = 0.18 mg/kg). Measure of drug effect on the retina by
electroretinography revealed a dose-dependent slowing of rod photoreceptor recovery (EDgqg =
0.21 mg/kg) that was consistent with the pattern of visual chromophore reduction. In albino
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Treatment of retinal degeneration using gene therapy pyeapment of retinal degeneration using gene therapy Alkoxy compounds for disease treatment

Optogenetics
(15/121283)
us

Full

Pending

Feb 24, 2035
35218-640.831

Optogenetics
(2016017028928)
India

Full

Pending

Feb 24, 2035
35218-640.741

Treatment of retinal degeneration using gene therapy Alkoxy compounds for disease treatment

Optogenetics

3110433

Europe

Full

Granted on July 10, 2019
Feb 24, 2035
35218-640.611

Emixustat

7,982,071

Us

Full

Granted on July 19, 2011

Oct 3, 2028

35218-718.201

Alkoxy compounds for disease treatment

Treatment of retinal degeneration using gene therapy g ixustat

Optogenetics
(19184888.6)
Europe

Full

Pending

Feb 24, 2035
35218-640.6111

8,981,153

us

Full

Granted on Mar 17, 2015

Oct 3, 2028

35218-718.301

Alkoxy compounds for disease treatment

Treatment of retinal degeneration using gene therapy g ixustat

Optogenetics
(2016-553887)

Japan

Full

Granted on May 15, 2019
Feb 24, 2035
35218-640.761

8,993,807

us

Full

Granted on Mar 31, 2015

Oct 3, 2028

35218-718.302

Alkoxy compounds for disease treatment

Treatment of retinal degeneration using gene therapy g ixustat

Optogenetics
(2019-072106)
Japan

Full

Pending

Feb 24, 2035
35218-640.7611

9,079,825

us

Full

Granted on July 14, 2015

Oct 3, 2028

35218-718.303

Alkoxy compounds for disease treatment

Treatment of retinal degeneration using gene therapy g ixustat

Optogenetics
(2015800154125)
China

Full

Pending

Feb 24, 2035
35218-640.711

9,458,088

us

Full

Granted on October 4, 2016

Oct 3, 2028

35218-718.305

Alkoxy compounds for disease treatment

Treatment of retinal degeneration using gene therapy g ixustat

Optogenetics
(1120160194322)
Brazil

Full

Pending

Feb 24, 2035
35218-640.691
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9,737,496

uUS

Full

Granted on Aug 22, 2017
Oct 3, 2028
35218-718.307

Emixustat

10,188,615

Us

Full

Granted on Jan 29, 2019

Oct 3, 2028

35218-718.308

Alkoxy compounds for disease treatment
Emixustat

(16/043,019)

Us

Full

Allowed

Oct 3, 2028

35218-718.309

Alkoxy compounds for disease treatment
Emixustat

J/001682

Us

Full

Granted on Jul 3, 2015

Oct 3, 2028

35218-718.371

Alkoxy compounds for disease treatment
Emixustat

2091955

Europe

Full — validated in DE, FR, UK, ES, IT
Granted on Dec 7, 2016

Oct 3, 2028

35218-718.611

Alkoxy compounds for disease
treatment

Emixustat

201310507844.0

China

Full

Granted on Jan 7, 2015

Oct 3, 2028

35218-718.7111

Alkoxy compounds for disease
treatment

Emixustat

291697

India

Full

Granted on Jan 12, 2018

Oct 3, 2028

35218-718.741

Alkoxy compounds for disease
treatment

Emixustat

5913805

Japan

Full

Granted on Apr 8, 2016

Oct 3, 2028

35218-718.761

Alkoxy compounds for disease
treatment

Emixustat

5898758

Japan

Alkoxyphenylpropylamines for the treatment of agéull

related macular degeneration
Emixustat

3210966

Europe

Full — validated in DE, FR, UK, ES, IT
Granted on Jan 8, 2020

Oct 3, 2028

35218-718.6111

Alkoxy compounds for disease treatment
Emixustat

PI 0818496-8

Brazil

Full

Pending

Oct 3, 2028

35218-718.691

Alkoxy compounds for disease treatment
Emixustat

2,701,116

Canada

Full

Granted on Feb 5, 2013

Oct 3, 2028

35218-718.701

Alkoxy compounds for disease treatment
Emixustat

200880119621.4

China

Full

Granted on Nov 27, 2013

Oct 3, 2028

35218-718.711

Granted on Mar 11, 2016

Oct 3, 2028

35218-718.7612

Alkoxy compounds for disease
treatment

Emixustat

306062

Mexico

Full

Granted on Dec 13, 2012

Oct 3, 2028

35218-718.781

Alkoxy compounds for disease
treatment

Emixustat

337100

Mexico

Full

Granted on Feb 11, 2016

Oct 3, 2028

35218-718.782

Alkoxy compounds for disease
treatment

Emixustat

354184

Mexico

Full

Granted on Feb 16, 2018

Oct 3, 2028

35218-718.783

Alkoxy compounds for disease treatment
Emixustat

354184

Mexico

Full

Granted on Feb 16, 2018

Oct 3, 2028

35218-718.783

Alkoxy compounds for disease treatment
Emixustat

HK1129328

Hong Kong

Full

Granted on Aug 19, 2011

Oct 3, 2028

35218-718.891

Alkoxy compounds for disease treatment
Emixustat

HK1192219

Hong Kong

Full

Granted on Jul 24, 2015

Oct 3, 2028

35218-718.892

Pharmacology of visual cycle modulators
Emixustat

10,471,027

uUS

Full

Granted on Nov 12, 2019

Jul 2, 2029

35218-728.201

Pharmacology of visual cycle modulators
Emixustat

(16/664,179)

uUS

Full

Pending

Jul 2, 2029

35218-728.301

Pharmacology of visual cycle modulators
Emixustat

(10794836.6)

Europe

Full

Pending

Jul 2, 2029

35218-728.611

Pharmacology of visual cycle modulators
Emixustat

5860398

Japan

Full

Granted on Dec 25, 2015

Jul 2, 2029

35218-728.761

Pharmacology of visual cycle modulators
Emixustat

6118886

Japan

Full

Granted on Mar 31, 2017

Jul 2, 2029

35218-728.7611
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Compounds and methods for the treatment of  compounds and methods for the treatment of diabetic

diabetic retinopathy retinopathy

Emixustat Emixustat

(13784718.2) 9,957,224

Europe uUS

Full Full

Allowed Granted on May 1, 2018
May 3, 2033 May 3, 2033

35218-746.611 35218-746.201
Compounds and methods for the treatment of  compounds and methods for the treatment of diabetic

diabetic retinopathy retinopathy
Emixustat Emixustat
(1120140275718) (15/967,080)
Brazil Us

Full Full
Pending Pending
May 3, 2033 May 3, 2033

35218-746.691 35218-746.301

Compounds and methods for the treatment of diabetic
Compounds and methods for the treatment of retinopathy

diabetic retinopathy Emixustat
Emixustat (18106035.4)
(2,872,433) Hong Kong
Canada Full

Full ‘ Pending
Pending May 3, 2033
May 3, 2033 35218-746.892

35218-746.701 Inhibitors of VAP-1
Compounds and methods for the treatment of VAP-1

diabetic retinopathy (PCT/US2019/053481)
Emixustat PCT
(201710706410.1) Full

China Pending

Full Sept 28, 2038
Pending 35218-788.601

May 3, 2033 Inhibitors of VAP-1
35218-746.7111 VAP-1

Compounds and methods for the treatment of (PCT/US2019/053487)
diabetic retinopathy PCT

Emixustat Full
(9886/DELNP/2014) Pending

India Sept 28, 2038

Full 35218-795.601
Pending

May 3, 2033

35218-746.741
Compounds and methods for the treatment of

diabetic retinopathy —

Emixustat — 2 9
(2019-187273) ] O

Japan

1944
4844

Compounds and methods for the treatment of
diabetic retinopathy

Emixustat

(MX/a/2014/013341)

Mexico

Full

Pending

May 3, 2033

35218-746.781

Full

Pending

May 3, 2033
35218-746.7612

DM|%m|\+

R4596) page8



ot (EEGEERFHFE)

81166415

10583.001AU1

35218-774.681

PBOS

MINIATURIZED MOBILE, LOW COST OPTICAL COHERENCE
TOMOGRAPHY SYSTEM FOR HOME BASED OPHTHALMIC
APPLICATIONS

AU

2017382218

81166416

10583.001CA1

35218-774.701

PBOS

MINIATURIZED MOBILE, LOW COST OPTICAL COHERENCE
TOMOGRAPHY SYSTEM FOR HOME BASED OPHTHALMIC
APPLICATIONS

CA

3048197

81166417

10583.001CN1

35218-774.711

PBOS

MINIATURIZED MOBILE, LOW COST OPTICAL COHERENCE
TOMOGRAPHY SYSTEM FOR HOME BASED OPHTHALMIC
APPLICATIONS

CN

2017800867901

81166418

10583.001EP1

35218-774.611

PBOS

MINIATURIZED MOBILE, LOW COST OPTICAL COHERENCE
TOMOGRAPHY SYSTEM FOR HOME BASED OPHTHALMIC
APPLICATIONS

EP

17884340.5

81166414

10583.001JP1

35218-774.761

PBOS

MINIATURIZED MOBILE, LOW COST OPTICAL COHERENCE
TOMOGRAPHY SYSTEM FOR HOME BASED OPHTHALMIC
APPLICATIONS

JP

2019-534703

81140201

10583.001US1

35218-774.301

PBOS

35218-774.301 MINIATURIZED MOBILE, LOW COST OPTICAL

COHERENCE TOMOGRAPHY

us

15/996,329

1165557

10583.002WO01

35218-789.601

PBOS

MINIATURIZED MOBILE, LOW COST OPTICAL COHERENCE
TOMOGRAPHY SYSTEM FOR HOME BASED OPHTHALMIC
APPLICATIONS

PCT

PCT/US2019/038270

81165159

10583.003W01

35218-790.601

eSpec/eCL

METHOD AND APPARATUS FOR TREATING
REFRACTIVE ERROR OF THE EYE

PCT

PCT/US2019/030682

81165666

10583.005TW1

35218-792.851

eSpec/eCL

DEVICE TO PREVENT RETINAL HYPOXIA
TW

108123829

81165561

10583.005W01

35218-792.601

eSpec/eCL

DEVICE TO PREVENT RETINAL HYPOXIA
PCT

PCT/US2019/040580

81165764

10583.006TW1

35218-794.851

eSpec/eCL

OPTICAL DESIGNS OF ELECTRONIC CONTACT LENS
TO DECREASE MYOPIA PROGRESSION

TW

108127072

81165765

10583.006W0O1

35218.794.601

eSpec/eCL

ELECTRONIC CONTACT LENS TO DECREASE MYOPIA
PROGRESSION

PCT

PCT/US2019/043692

81167680

10583.007PV1

35218-799.101

PBOS

MOBILE VISION TESTING METHODS AND APPARATUS
us

62/878,626

81172889

10583.007PV2

35218-799.102

PBOS

MOBILE VISION TESTING METHODS AND APPARATUS
us

N/A

81167984

10583.009PV1

35218-798.101

eSpec/eCL

SPECTACLE LENSES WITH NEAR EYE DISPLAYS FOR
PREVENTION OF MYOPIA PROGRESSION
us

62/881,123

81168831

10583.009PV2

35218-798.102

eSpec/eCL

SPECTACLE LENSES WITH NEAR EYE
DISPLAYS FOR PREVENTION OF MYOPIA
PROGRESSION

us

62/885,035

81171663

10583.009PV3

35218.798.103

eSpec/eCL

DEVICE FOR PROJECTING IMAGES ON RETINA
us

62/907,496

81173130

10583.009PV4

35218.798.104

eSpec/eCL

DEVICE FOR PROJECTING IMAGES ON THE
RETINA

us

62/925,948

81171052

10583.010PV1

35218-832.101

eSpec/eCL

ASSEMBLY PROCESS FOR AN ELECTRONIC
SOFT CONTACT LENS DESIGNED TO INHIBIT
PROGRESSION OF MYOPIA

us

62/900,974

81173159

10583.011PV1

35218-833.101

PBOS

FACIAL RECOGNITION AND VISION TESTING
us

62/944,889

81174494

10583.012PV1

N/A

PBOS

DATABASE OF RETINAL PHYSIOLOGY
DERIVED FROM OPHTHALMIC
MEASUREMENTS PERFORMED BY PATIENTS
us

62/962,478

81178733

10583.012PV2

35218-835.102

N/A

DATABASE OF RETINAL PHYSIOLOGY
DERIVED FROM OPHTHALMIC
MEASUREMENTS PERFORMED BY PATIENTS
us

N/A

81177109

10583.013US1

35218-834.997

PBOS

OPTICAL COHERENCE TOMOGRAPHY SYSTEM
us

29/718,289

81177134

10583.014PV1

35218-835.101

PBOS

OPTICAL COHERENCE TOMOGRAPHY PATIENT
ALIGNMENT SYSTEM FOR HOME BASED OPHTHALMIC
APPLICATIONS

us

62/953,827

81178712

10583.015PV1

tbd

PBOS

LOW COST OPTICAL COHERENCE TOMOGRAPHY
SYSTEM SUITABLE FOR HOME USE

us

62/962,516
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Global Juvenile Degeneration (Stargardt Disease) Market Research Report- Forecast to 2027

WGR3078026 24 December, 2017 Global 119 pages Market Research Future

Table of Content FREE SAMPLE Any Question Get Discount Reference

Introduction

Juvenile Macular Degeneration is the genetic eye disorder that affects the vision further leading to vision loss. Generally, this
disorder affects the specialized light-sensitive tissue present in the retina. Precisely, this type of macular degeneration affects the
center of the retina which is knewn as macula. The function of macula is to add sharpness to the central vision. This region is
responsible for handling detailed tasks such as recognizing faces, driving, and reading. Most of the people suffering from
stargardt macular degeneration, produce a bodily fluid known as lipofuscin, that is responsible for the cellular regeneration
underlying the macula. Moreover the over time accumulation of this fluid causes cellular damage. Furthermore, the affected
individuals also show the symptoms of color blindness. Usually, the signs and symptoms appear in late childhood which is
responsible for disease progression.

Notably, increasing prevalence of eye disorders, development of new drugs and therapies, and emerging government policies
are promoting the growth of juvenile macular degeneration market globally. It is observed that the research and development
cost for the Stargardt disease is very high leading to the massive prices of the end products.

Despite these drivers, there are some issues associated with juvenile macular degeneration market. Lack of awareness among
people may hinder the growth of the market to an extent.

Geographically, Europe region is commanding the largest market share owing to the increasing prevalence of Stargardt disease.
The global juvenile macular degeneration (Stargardt disease) market is expected to reach USD 1593.885 million in 2027 from
USD 780.995 million in 2016. This market is expected to grow at a stable CAGR of 6.7% during the forecast period 2017-2027.

Key Players

The key players for the Astellas Pharma Inc., Sanofi S.A., Acucela Inc., Alkeus Pharma, Copernicus Therapeutics, Inc.,
Ophthotech Corporation, Bayer AG, Oxford BioMedica plc, Grupo Ferrer Internacional, and others

Study objectives

To provide a detailed analysis of the market structure along with a forecast of the various segments and sub-segments of global
juvenile macular degeneration (Stargardt disease) market.

* To provide a comprehensive analysis of juvenile macular degeneration industry and its sub-segments in the global market,

LU AUy PIayuis Ul WIS ASWIAd 1 LA V., JGUULL O.M., ALULGIA Lb., AIAVUD I HGIIIG, CUPUIIHVUS 1 UVIaPUUULD, 1.,
Ophthotech Corporation, Bayer AG, Oxford BioMedica plc, Grupo Ferrer Internacional, and others

Study objectives

To provide a detailed analysis of the market structure along with a forecast of the various segments and sub-segments of global
juvenile macular degeneration (Stargardt disease) market.

* To provide a comprehensive analysis of juvenile macular degeneration industry and its sub-segments in the global market,
thereby providing a detailed structure of the industry.

* To provide detailed insights into the factors driving and restraining the growth of global juvenile macular degeneration
(Stargardt disease) market.

* To estimate the market size of global juvenile macular degeneration (Stargardt disease) from 2014 to 2027. Wherein, 2014 &
2015 would be the historical period, 2016 shall be the base year, and 2017 — 2027 will be forecast period for the study.

» To analyze global juvenile macular degeneration (Stargardt disease) market, on the basis of four main geographies namely,
Europe, Americas, Asia-Pacific, and The Middle East & Africa.

* To compare the products with respect to the various players in the market

* To provide country-wise market value analysis for various segments of juvenile macular degeneration (Stargardt disease)
market

* To understand the demand-supply scenario and provide a gap analysis of the industry

* To analyze and provide upcoming technologies and trends in juvenile macular degeneration (Stargardt disease) market

* To provide strategic profiling of key companies (manufacturers and distributors) present across the globe, and
comprehensively analyze their competitiveness/competitive landscape in this market.

Target Audience

* Pharmaceutical and Biotech Industries

* Potential Investors

* Medical Research Institutes

* Key Executive (CEO and COO) and Strategy Growth Manager

* Research Companies

Key Findings

* the major players operating in this market are Acucela Inc., Ophthotech Corporation, Sanofi S.A., Lin BioScience, Inc., Alkeus
Pharma, Carl Zeiss AG, and others.

* Fluorescein Angiography (FA) dominates the juvenile macular degeneration (Stargardt disease) market with a share of 34.6%,
as compared to other diagnosis types.

* On the basis of management, the market for magnifying spectacles is projected to reach USD 597.642 million by the end of
2027 at a CAGR of 7.0%, during 2017 to 2027.

* On the basis of the end-user, hospitals, and eye clinics accounted for the largest market share with 62.2% of the global juvenile
macular degeneration market

* On the basis of region, Asia-Pacific region is projected to be the fastest growing region at a CAGR of 7.3%, during the

Kubota EHMER—)LF ¢ SO AMREH GESO— R4596)  page
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