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Eye drops for retinal disease – Future or fantasy?  



 Affects 25-50% of diabetic patients 

 The leading cause of blindness in working 

population 

Normal vision Diabetic retinopathy 

Wet Age related Macular Degeneration 

Leading cause of blindness in the UK 

Neovascular retinal disease - leading cause of blindness 
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Normal 

macula 

Optic 
nerve 

Human Retina 

Blood vessels 

Macula 

Nerve cells 

Photoreceptors 

Pigmented cells 

Choroidal vessels 

Outer BRB 

Inner BRB 



  

Diabetic Retinopathy 
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 Diabetic macular edema  Exudative (wet) AMD 



The good news! 

  

 Brown et al 2013 (Ophthalmology)  

 But.. DME is ~10% of 

diabetic retinopathy 

Anti-VEGF 
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Proliferative diabetic retinopathy 
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More good news! 

  

 Anti-VEGF works in proliferative 

diabetic retinopathy too  for a bit 

 Anti-VEGF 
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 The bad news! 



Why do we have to inject treatments 

Macula 



“Large” molecules can’t penetrate through the cornea 
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“Large” molecules can’t penetrate through the retina 



Small molecules could theoretically penetrate 

Pazopanib eye drop Control 

Yafai et al 2011 

Small molecule VEGF inhibitors 



Multiple failures in clinical trial 

Czacky et al 2015 



A new approach is needed 

  

Diabetic Retinopathy 
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Animal model of diabetic retinopathy 

Intravenous injection with blue dye 
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 So what? 



VEGF a and b are from the same gene 

VEGF-a VEGF-b 

VEGF gene 

100,000 base pairs 

long 

junk useful 

mRNA 

DNA 



They are spliced from the RNA differently. 

RNA 

Ex 8a Ex 8b Ex 7 

VEGFa  VEGFb  

Splicing is like editing a film 



Signaling pathways involved in regulation of VEGF expression  

Ex 8a Ex 8b Ex 7 

VEGFa  

RNA 

SPHINX 

VEGFb  

All current VEGF injections are proteins (antibodies…) 

Cannot get into the eye without injection 

Sphinxes are small chemicals – drugs – that can cross into the eye 

Exons Introns 

“junk” 



0.2 2 20 

Sphinx31 μg/ml 

Anti-VEGF 

10,000µg/ml 

Vehicle 

Blocking splicing can prevent leakage into the eye 

As eye drops!! 



Blocking splicing can prevent leakage into the DIABETIC eye – as eye 
drops! (in rats) 
 

(C) Day 0 or 6  – SPHINX31 eye 

drops(1µM)  
(A) Day 0 - FFA (B) Day 1 - STZ dosing i.p. 

 (50mg/kg) 
(D) Day 7 - FFA 
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Retinal concentration Vitreous concentration 
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6 day steady state 

Optic nerve 

Rabbit PK dissection 

1hr after dosing 

2hr after dosing 

16hr after 6 day bidaily dosing 

(steady state) 
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SRPK inhibitors penetrate in vivo - rabbit 

Anti-angiogenic drugs 

optimised for penetration 

into the eye 



So now: 

1. Can we use eye drops to switch VEGF splicing in the human eye? 

Exonate Ltd 


