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UNIT – 5 

Ocular Drug Delivery Systems: 

Introduction: Ocular drug delivery systems are designed to deliver therapeutic agents to the 

eye for the treatment of various ocular conditions. Effective delivery is crucial due to the 

unique anatomy and physiological barriers of the eye. 

Intraocular Barriers: 

1. Cornea: Outermost transparent layer, a significant barrier to drug penetration. 

2. Conjunctiva: Thin, moist membrane covering the eye's surface. 

3. Blood-Aqueous Barrier: Regulates the passage of substances from blood to aqueous 

humor. 

4. Blood-Retinal Barrier: Limits drug access to the retina. 

5. Tear Film: Washes away foreign substances and limits drug retention. 

Methods to Overcome Intraocular Barriers: 

1. Preliminary Study: 

• Assess the drug's physicochemical properties. 

• Understand the intended therapeutic target in the eye. 

• Identify potential challenges in drug delivery. 

2. Ocular Formulations: 

• Topical Eye Drops: Convenient for anterior segment diseases. 

• Ointments and Gels: Prolonged contact time on the ocular surface. 

• Intraocular Injections: Direct administration to specific eye compartments. 

3. Ocuserts (Ocular Inserts): 

• Definition: Thin, flexible, drug-loaded devices placed in the conjunctival sac. 

• Advantages: 

• Prolonged drug release. 

• Reduced frequency of administration. 

• Enhanced patient compliance. 

• Applications: 

• Treatment of chronic ocular conditions. 

Intrauterine Drug Delivery Systems: 

Introduction: Intrauterine drug delivery involves the localized administration of drugs to the 

uterine cavity for contraception, hormone therapy, or treatment of gynecological conditions. 
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Advantages: 

1. Targeted Delivery: Direct delivery to the uterus. 

2. Reduced Systemic Side Effects: Minimizes exposure to the rest of the body. 

3. Long-Acting: Provides sustained drug release over an extended period. 

Disadvantages: 

1. Insertion and Removal Issues: Requires professional medical intervention. 

2. Risk of Expulsion: Devices may be expelled from the uterus. 

3. Infection Risk: Potential for infection during insertion. 

Development of Intrauterine Devices (IUDs): 

1. Copper-Releasing IUDs: Copper ions interfere with sperm function, providing 

contraception. 

2. Hormone-Releasing IUDs: Release progesterone locally, inhibiting ovulation and 

thickening cervical mucus. 

Applications: 

1. Contraception: Prevents pregnancy by inhibiting fertilization. 

2. Hormone Therapy: Manages conditions like endometriosis and menorrhagia. 

3. Gynecological Conditions: Addresses conditions such as fibroids and adenomyosis. 

Considerations for IUD Development: 

1. Material Selection: Biocompatible and inert materials. 

2. Size and Shape: Should be suitable for comfortable insertion and minimal 

discomfort. 

3. Drug Release Profile: Tailored to achieve the desired therapeutic effect. 

Conclusion: Both ocular and intrauterine drug delivery systems present targeted approaches 

to address specific health conditions. The development of these systems involves a thorough 

understanding of anatomical barriers, formulation considerations, and the desired therapeutic 

outcomes. As technology continues to advance, these targeted delivery systems contribute to 

improved patient outcomes and treatment options. 

 


