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Emerging Themes in Retinal Innovation: Key Concepts

Á Innovation as a Discipline: General Principles

Á Identifying   Relevant Targets  by  Medical Need and Market  Size

Á Major Disease Classes Share  Common  Interdependent Mechanistic 

Pathways  Facilitating Drug and Device Development

Á Winners will Leverage  Broad Platform Technology Across Different 

Disease States ( Anterior and Posterior)

Á Improved Pharmacokinetics  (Extended Delivery) will be Key

Á Multi Modality Therapy Will Replace Monotherapy including both 

Drugs and Devices in Combination  (Think  Small Devices and Large 

Drugs)

Á Therapeutic Advances Require  More Sophisticated Diagnostic  and 

Reporting Capabilities (Imaging ,Biomarkers, Genomics, EHR)

Á Logistical, Regulatory and Economic Considerations



Retinal Innovation

ÁProcess not an Outcome
ÁSystematic Search for Solutions to Unsolved 

Problems and Unmet Needs that are both Practical 
and Affordable

ÁCreativity (Originality) is a Necessary but not 
Sufficient Condition

ÁRequires Discipline (Thinking in the Box as Well as 
Out of the Box)

ÁConstant Feedback and Iteration  not Simply 
Inspiration or Genius  are Key



Obstacles to Innovation
Limit Diffusion of New Technology

Á Habit or Convention

Á What I do now works fine

Á Why do I need this new gadget 

Á Fear

Á This could be dangerous

Á The learning curve is too steep

Á Cost

Á This costs more than what I am using now

Á The increased cost exceeds the benefit

Á Would rather spend on Marketing than 

R&D



Major Blinding Retinal diseases:

Estimating the Need and Market

Condition
Annual

Incidence (%)

Prevalence 

(%)

Estimated US

Population Affected 

AMD/ARM 7.5-8.2 >43 yrs 25% > 75 yrs >11 million

Exudative AMD 0.2-0.3 >60 yrs 1.02 >40 yrs 1.22 million

147,000 annually

Geographic Atrophy 0.1 60 yrs 0.8 >40 yrs 973,000

Diabetic retinopathy 5-10 3.4 >40 yrs 4.1 million

Severe DR/DME 0.8 >49 yrs 0.75 >40 yrs 899,000

Retinal vein 

occlusion

0.15 0.7 >43 yrs 130,000 annually

Retinal detachment 10.5/100,000 Not available 36,000 annually

Macular hole 7.8/100,000 0.29-0.33 28,000 annually

Posterior/Diffuse 

Uveitis

3.7/100,000 12.3/100,000 Not available

Retinial dystrophies 6/1,000,000 0.03 100,000



Interdependent Pathways In Retinal Disease
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VEGF Signalling Pathways
Á NOS: inducible NO 

synthase, NO effects: 
leukocyte adhesion to 
retinal vessels, 
downregulation of tight 
junction proteins, 
breakdown of the blood-
retinal barrier

Á PKC: mediates VEGF-
induced retinal vascular 
permeability 

Á Srckinase: inducer of 
vascular permeability

Á Akt: positive regulator 
of mTORsignaling

Á Integrin Expression

Á PDGF Interactions


