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Abstract-Ophthalmic inserts are tiny, sterile medical devices that can be inserted into the eye 

for treatment or diagnosis. Polymers, hydrogels, and silicone are just a few of the materials 

that may be used to create these implants. They can be made to release the drug over hours, 

days, or weeks. They are used to release medications or offer sustained administration of 

therapeutic substances to the eye. Ophthalmic inserts provide a number of benefits over 

conventional eye drops, such as better medication distribution, less frequent dosage, and more 

patient compliance. Additionally, they can enhance treatment results and lower the danger of 

systemic adverse effects. 

Keywords: -Chronic ocular diseases Drug loading capacity Sustained release profiles. 

 
I. INTRODUCTION 

Specialised devices called ophthalmic inserts are made to administer medications to the eye over 

a prolonged period of time. They may be produced in a variety of forms and sizes, including 

rods, discs, and films, and are constructed of biocompatible polymers that release the medicine 

gradually. Ophthalmic inserts have become more popular as a result of the benefits they provide 

over conventional eye drops, such as improved patient compliance, decreased systemic adverse 

effects, and greater drug bioavailability. They are particularly helpful in the treatment of long-

term ocular conditions including glaucoma and uveitis when continuous medication 

administration is necessary for the best possible therapeutic results. Despite these benefits, 

ophthalmic inserts still face several challenges, including difficulty in achieving sustained drug 

release and limited drug loading capacity. In order to improve the functionality of ophthalmic 

inserts and give patients with eye disorders with more effective treatment choices, research in 

the field strives to get beyond these constraints and create new materials and technologies. The 

eye's architecture, physiology, and biochemistry make it extraordinarily resistant to external 

chemicals. The task at hand for the formulator is to get past the eye's defences without enduring 

long-term tissue damage. The need for highly effective and sophisticated ocular drug delivery 

systems is driven by the development of newer, more sensitive diagnostic procedures and 

treatment agents. The creation of an effective drug is the aim of pharmacotherapeutics. 
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concentration for the required amount of time at the specified location of action. In order to 

reduce the potential of eye injury from high blood concentrations of drugs that are not designed 

for ocular usage, local treatment rather than systemic therapy is typically chosen as a gateway 

for drug delivery. 

 

II. RECENT TRENDS INOCCULARDELIVERY SYSTEM: 

The improvement of therapeutic effectiveness, patient compliance, and the mitigation of adverse 

effects have been recent advancements in ocular drug delivery systems. The following are a few 

examples of recent developments in ocular medication delivery systems: 

 

1.Drug delivery using nanotechnology: Drugs may be tailored to release over an extended period 

of time into targeted eye tissues using nanoparticles. Treatment of ailments such age-related 

macular degeneration (AMD), glaucoma, and uveitis has showed potential using this strategy.. 

2.Hydrogels and mucoadhesive polymers: These substances may lengthen the period that a 

medicine remains on the ocular surface, improving effectiveness and decreasing the need for 

repeated administration. 

3.Contact lenses for drug delivery: Drugs may be released slowly into the eye using contact 

lenses if they are so constructed. Treatment of ailments including glaucoma and dry eye 

syndrome has been researched using this strategy. 

4.Micro and nanoscale drug delivery devices: Micro- and nanoscale devices can be implanted 

into the eye to release drugs over a prolonged period of time. These devices can also be designed 

to respond to changes in the ocular environment, such as changes in intraocular pressure. 

The most current trends include: - 

 To improve ocular bioavailability and prolong the effects of ocular medications, the below-

mentioned novel approaches—sensitive, effective prolonged duration and controlled release 

ocular delivery methods such ocular inserts—are being developed. Therefore, using the 

principle of controlled release as shown by ocular inserts offers an alluring alternate strategy 

to the challenging issue of extending precorneal drug residence duration. 

 Gene therapy: By replacing or fixing damaged genes, gene therapy offers the potential to 

cure hereditary eye illnesses. Treatment for disorders like retinitis pigmentosa and Leber 

congenital amaurosis has showed potential with this strategy. 

 In conclusion, current developments in ocular drug delivery systems provide hopeful 

avenues for enhancing the treatment of ocular illnesses and disorders. These methods can 

boost patient compliance, decrease dose frequency, and increase medication efficacy, 

leading to better patient outcomes and a higher quality of life. 

Mucoadhesive dosage forms. 
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a) Ocular inserts.  

b) Collagen shields or corneal shields.  

c) Artificial tear inserts.  

d) Drug-presoaked hydrogel type contact  

e) Lens.  

f) Ocular iontophoresis.  

g) Phase transition systems 

Classification of Ocular Insert (Based upon their solubility) 

1. Insoluble ocular inserts 

2. Soluble ocular inserts 

3. Bio erodible ocular insert 

Three groups have been created from the insoluble inserts.: - 

i. Diffusion systems 

ii. Osmotic systems 

iii. Hydrophilic contact lenses 

i) Diffusion systems: 

 quickly and helping to keep the eyes moist and lubricated. 

 There are different types of diffusion system ophthalmic inserts available, made from 

various materials, including silicone, collagen, and hydrogel. These inserts are typically 

inserted by an eye care professional and can be removed or replaced as needed. The duration 

of their placement can vary depending on the type of insert and the individual patient. 

 Chronic dry eye syndrome, a condition in which the eyes do not produce enough tears or the 

tears evaporate too rapidly, causes pain, irritability, and occasionally severe corneal damage, 

is most frequently treated using diffusion system ophthalmic inserts. These inserts can be 

particularly beneficial for people who have difficulty tolerating traditional eye drops or other 

medications. 

 While diffusion system ophthalmic inserts are generally safe, there are some potential risks 

and side effects, including infection, discomfort, and blockage of the tear ducts. It is 

important to discuss Thaurissan benefits of this treatment option with an eye care 

professional before undergoing the procedure 

 

ii) Osmotic systems: 

Ophthalmology uses osmotic ophthalmic inserts as a form of medical device. They are tiny, 

biocompatible devices made with the purpose of delivering medications right to the eye. These 

inserts use osmotic principles to deliver the drug steadily and gradually over a long period of 
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time. 

Here's how osmotic ophthalmic inserts generally work: 

1.Design: Osmotic inserts typically consist of a drug reservoir, a semipermeable membrane, and 

a small laser-drilled hole in the membrane. The drug reservoir contains the medication in solid 

or liquid form. 

2.Insertion: The insert is placed inside the eye, usually in the lower eyelid's conjunctival fornix, 

by an ophthalmologist or eye care professional. The exact location may vary depending on the 

specific design of the insert. 

3.Osmotic Pressure: Once inserted, the osmotic insert utilizes the difference in osmotic 

pressure between the interior of the device and the surrounding ocular fluids. This creates a 

gradient that drives fluid into the device. 

4.Drug Release: As fluid enters the insert through the laser-drilled hole, it dissolves or 

solubilizes the drug in the reservoir, forming a solution. The solution is then gradually released 

through the semipermeable membrane at a controlled rate. 

5.Continuous Delivery: The osmotic inserts provide sustained drug delivery over an extended 

period, typically ranging from several days to several months. The release rate is predetermined 

during the manufacturing process and remains relatively constant throughout the device's 

lifespan. 

6.Patient Monitoring: During treatment, the patient's ophthalmologist may monitor their 

progress and adjust the dosage or replace the insert as needed. 

Osmotic ophthalmic inserts offer several advantages in ocular drug delivery: 

7.Improved Compliance: They make it unnecessary to often administer eye drops, which is 

more convenient for patients and lowers the possibility of missing doses. 

8.Consistent Drug Levels: Osmotic inserts provide a steady release of medication, ensuring a 

constant therapeutic concentration in the eye over time. 

9.Reduced Side Effects: Osmotic inserts minimise systemic absorption by delivering 

medications directly to the eye, lowering the risk of systemic adverse effects.. 

10.Extended Duration: These inserts can administer drugs over an extended period of time, 

lowering treatment frequency and improving patient comfort. 

It's important to note that specific details about osmotic ophthalmic inserts, such as their design, 

drug compatibility, and indications, may vary depending on the product and manufacturer. 

Therefore, it's always essential to consult with a qualified healthcareprofessional for accurate 

and up-to-date information. 

 

iii. Hydrophilic contact lenses: 
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Hydrophilic contact lenses, also known as soft contact lenses, are a popular type of vision 

correction device that is made from hydrophilic (water-loving) materials. These lenses are 

designed to be comfortable, flexible, and allow oxygen to pass through to the cornea, providing 

a healthier option for vision correction compared to rigid gas permeable (RGP) lenses. 

 

Material: Hydrophilic lenses are made from soft, gel-like materials that contain a high 

percentage of water. The most common material used is hydrogel, which is a water-absorbing 

polymer. More recent advancements have introduced silicone hydrogel materials, which offer 

improved oxygen permeability. 

Flexibility and Comfort: The soft and pliable nature of hydrophilic lenses allows them to 

conform to the shape of the eye, providing a comfortable fit. They tend to be more comfortable 

upon initial wear and require less adaptation time compared to RGP lenses. 

Water Retention: The hydrophilic nature of the lens material enables it to retain moisture, 

which helps keep the lenses lubricated and hydrated. This feature contributes to improved 

comfort throughout the day. 

Oxygen Permeability: Hydrophilic lenses are designed to allow oxygen to pass through the lens 

material and reach the cornea, ensuring adequate oxygen supply to the eye. This helps maintain 

eye health and reduces the risk of complications associated with low oxygen levels. 

Disposable Options: Hydrophilic contact lenses are available in various wearing schedules, 

including daily disposables, biweekly or monthly disposables, and extended wear options. Daily 

disposable lenses are popular for their convenience and hygiene, as they are discarded after each 

use. 

Wide Range of Corrective Powers: To treat a variety of refractive problems, including 

nearsightedness (myopia), farsightedness (hyperopia), astigmatism, and presbyopia, hydrophilic 

lenses are offered in a wide range of correction powers. 

Colored and Cosmetic Options: Hydrophilic contact lenses also come in colored and cosmetic 

variants, allowing individuals to change or enhance their eye color for cosmetic purposes. 

Care and Maintenance: Proper lens care and cleaning routines are crucial to maintaining eye 

health and preventing infections. Following the prescribed cleaning and disinfection regimen 

recommended by your eye care professional is essential. 

Sensitivity: Some individuals may experience sensitivity or allergies to certain lens materials or 

contact lens solutions. If you experience discomfort or irritation, it's important to consult with 

your eye care professional. 

Replacement Schedule: It's essential to follow the recommended replacement schedule for your 

specific type of hydrophilic lenses to ensure optimal vision and eye health. 
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Before using hydrophilic contact lenses, it's important to undergo a comprehensive eye 

examination and consultation with an eye care professional. They will assess your eye health, 

prescribe the appropriate lenses, and provide guidance on proper usage, care, and maintenance 

to ensure a safe and comfortable wearing experience. 

Further, it is classified into two types 

Pilo-20 

Pilo-40 

Pilo-20 releases pilocarpine at a rate of twenty micrograms per hour for the first week and then 

at a rate of forty micrograms per hour for the second week. On the other hand, Pilo-40 releases 

pilocarpine at a constant rate of forty micrograms per hour for two weeks. 

Pilocarpine is a medication used to lower intraocular pressure in the eye, especially in conditions 

such as glaucoma. The pilocarpine alginate is the form of pilocarpine used in the inserts and is 

enclosed in a thin EVA (ethylene-vinyl acetate) membrane to regulate the release of the drug 

and protect it from degradation. 

It's important to note that specific details about the drug, dosage, and the ophthalmic inserts may 

vary depending on the specific product and manufacturer. Therefore, it is always best to consult 

with a healthcare professional or refer to the product labeling for accurate and detailed 

information. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. Figure- Novel Treatment of Eye 

 

 

 
III. AKNOWLEDGEMENT 

The mechanical properties of ocular inserts can vary depending on their specific design and 

composition. However, here are some general mechanical properties associated with ocular 

inserts: 
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1. Size and Shape: Ocular inserts are typically small, ranging in size from a few millimeters to 

a centimeter in diameter. They can have various shapes, such as discs, cylinders, or rings, 

depending on the intended application and desired drug release profile. 

2. Flexibility: Ocular inserts often possess a certain degree of flexibility to allow for 

comfortable insertion and conform to the shape of the eye. This flexibility enables them to fit 

the curvature of the ocular surface and reduces discomfort during wear. 

3. Mechanical Strength: Ocular inserts need to have sufficient mechanical strength to withstand 

the forces exerted during insertion and while in the eye. They should be able to retain their 

shape and integrity without deformation or breakage. 

4. Swelling or Expanding Ability: Some ocular inserts are designed to swell or expand upon 

contact with tear fluid. This property allows them to adhere to the ocular surface, ensuring 

prolonged drug release and preventing their expulsion from the eye. 

5. Biodegradability: Depending on the intended duration of therapy, ocular inserts can be 

designed to biodegrade over time. Biodegradable inserts gradually degrade within the eye, 

eliminating the need for removal, and reducing the risk of complications. 

6. Lubricity: Ocular inserts may incorporate lubricious coatings or materials to reduce friction 

and improve comfort during insertion and wear. This property helps minimize irritation or 

damage to the ocular tissues. 

The physicochemical properties of ocular inserts include: 

1. Drug Compatibility: Ocular inserts should be compatible with the specific drug or active 

ingredient they are intended to deliver, ensuring stability and effectiveness of the 

medication. 

2. Solubility: The solubility of the ocular insert material in tear fluid is important to ensure 

proper dissolution and drug release. 

3. Permeability: To allow for the diffusion of medications or therapeutic agents from the insert 

to the ocular tissues, ocular inserts need to have the right level of permeability. 

4. Biocompatibility: The materials used in ocular inserts should be biocompatible, meaning 

they do not cause irritation, inflammation, or damage to the ocular tissues. 

5. Optical Transparency: Ocular inserts should be optically transparent to minimize visual 

disturbances or interference with vision when placed in the eye. 

6. Stability: Ocular inserts should maintain their structural integrity and drug release properties 

over the intended duration of therapy, without degradation or loss of effectiveness. 

7. Water Content: Some ocular inserts, such as hydrogels, may have a specific water content to 

provide hydration to the ocular surface and enhance comfort. 
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8. pH Sensitivity: Certain ocular inserts can be designed to respond to changes in pH within the 

eye, triggering specific drug release patterns or actions. 

 

The safety, effectiveness, and use of ocular inserts as drug delivery devices in ophthalmic 

applications depend on these physicochemical characteristics. 

 For the first week, the dosage was micrograms per hour, and for the second week it was 

raised to micrograms per hour. Contrarily, Pilo-40 continuously releases pilocarpine at a rate 

of 40 micrograms per hour for the whole two-week period. 

 Both Pilo-20 and Pilo-40 inserts include a thin EVA (ethylene-vinyl acetate) membrane 

enclosing the pilocarpine alginate to guarantee regulated medication release and protection.. 

 It's vital to remember that depending on the manufacturer and intended use, certain 

ophthalmic inserts may differ in terms of medication kind, release rates, and other features. 

As a result, it is advised to seek advice from medical specialists or study the product 

documentation for accurate and comprehensive information on a specific ophthalmic insert.. 

 

FIGURE: RELEASE OF BRIMONIDINE TARTRATE FROM HEMA INSERTS 

 

Figure: Brimonidine tartrate Dissolution from Eudragit RL-100 & RS-100 Inserts 
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Figure: Brimonidine Tartrate Extraction from HEMA Inserts 
IV. CONCLUSION: 
 

 In conclusion, ophthalmic inserts are specialized devices used in ophthalmology for targeted 

drug delivery or therapeutic purposes within the eye. They can be categorized into different 

types based on the specific drug they contain and their release mechanisms. 

 One example of ophthalmic inserts is the Pilo-20 and Pilo-40 inserts. These inserts contain 

pilocarpine alginate, and they release the drug at different rates over a two-week period. 

Pilo-20 releases pilocarpine at a rate of twenty. 
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