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Webinar: Overcoming Challenges in Ophthalmic Drug 
Delivery including Bioavailability and Sterility
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Ophthalmics – The Future has 
become Reality
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Agenda

• Introduction

• Industry trends

• Anterior and Posterior Drug Delivery

• Challenges

• API

• Patient Compliance & Sustained Release

• Sterility, Containment, & Packaging
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Introduction

What is ophthalmic drug delivery?
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Marketed Products

51. Restasis® and Ozurdex®  are registered trademarks of Allergan plc

2. Eylea® is a registered trademark of Regeneron Pharmaceuticals, Inc.
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Industry Trends

*Information obtained via Allied Market Research Report
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Common Disease States



Anterior & Posterior 
Ocular Delivery
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Ocular Anatomy

• Anterior

• Cornea

• Posterior

• Retina

• Macula

• Vitreous
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Anterior Drug Delivery
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Posterior Drug Delivery



The Challenges



API Issues
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40 – 90% 

of NCEs

Biopharmaceutical 
Classification System (BCS)

Low Bioavailability Due to Poorly 
Soluble APIs

PSI Projects - Aqueous 
Solubility

 < 1 µg/mL  1 - 10 µg/mL  > 10 µg/mL
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API Stability Issues

• Shelf-life and enzymatic stability

• Many drugs are highly sensitive to 
specific conditions (light, humidity, 
temperature, pH, etc.)

• Stability impacts integrity and 
therefore efficiency and safety of the 
final drug product
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Particle Size Reduction
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Nanoparticle
• Nanoparticulate 

suspensions
• Solid lipid nanoparticles
• Polymeric nanoparticles

Nanocapsule
• Liposomes
• Emulsions

Nanoparticles
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Suspensions & Emulsions
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Solid Lipid Nanoparticles
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Liposomes
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Microparticles

• PLGA
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Cold Storage

• Refrigeration: 2 - 8° C

• Important for biologics

• ICH Guidelines

• All intravitreal injections 
currently on the market are 
refrigerated + one frozen
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Lyophilization



Patient Compliance 
& Sustained Release
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Looking Out for Patients

• Valuable organ vital to everyday life

• Frequent dosing = decreased quality of 
life

• Pain & discomfort

• Inconvenience

• Risk with injectables including infection

• Side effects, such as blurred vision

• Sustained release = less interference =
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Mucoadhesive Topicals

This table was borrowed from Ophthalmic Drug Delivery Systems, Second Edition by Mitra
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• Biodegradable and non-biodegradable

• Injectable, suprachoroidal, punctal

Implants
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Long-acting Injectable Systems



Sterility, Containment, 
& Packaging
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The Importance

• Human eye is sensitive

• Sterility is an absolute 
requirement because products 
come in direct contact with 
tissue that is critical to sight
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Sterilization Methods

• Terminal vs Aseptic + Sterile Fill-Finish

• Method depends on dosage form

• Can affect properties such as stability, 
viscosity, globule size

• Heat sterilization

• Radiation

• Filtering

• Ethylene oxide sterilization
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Highly Potent Compound Handling

• Steroids and VEGF inhibitors
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Fillers
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Sterile Multidose Bottles

1. Restasis Multidose® is a registered trademarks of Allergan plc

2. Novelia® is a registered trademark of Nemera

3. Image courtesy of Aero Pump GmbH

4. Image courtesy of Aptar Pharma
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Case Study
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Vials and Pre-Filled Syringes
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Conclusion

• Most important consideration = the 
patient

• Industry increasingly moving towards 
the complex

• Ocular products have unique 
considerations

• Anatomy of the eye & API 
(bioavailability, solubility, stability)

• Sterility and patient compliance

• Don’t be discouraged! Success is 
possible and rewarding with the right 
partner
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Concept to Commercialization.

We Deliver
®



Questions…


