OPHTHALMIC PRODUCTS

Drugs are administered to the eye for local effects such as miosis, mydriasis, and anesthesia, or to reduce intraocular pressure in treating glaucoma. The ophthalmic formulation delivers the drug on the eye, into the eye, or onto the conjunctiva. Transcorneal transport (i.e., drug penetration into the eye) is not an effective process. It is estimated that only one-tenth of a dose penetrates into the eye.

Formulations used include aqueous solutions, aqueous suspensions, ointments, and inserts. Every ophthalmic product must be sterile in its final container to prevent microbial contamination of the eye. Preservatives are added to the formulation to maintain sterility once the container has been opened. Ophthalmic formulations also require that the pH, buffer capacity, viscosity, and tonicity of the formulation is carefully controlled.
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Formulation of Ophthalmic Products

The components of an eye drop formulation are given below:

· Active ingredient(s) to produce desired therapeutic effect.

· Vehicle, usually aqueous.

· Antimicrobial preservative to eliminate any microbial contamination during use and thus maintain sterility.

· Adjuvants to adjust tonicity, viscosity or pH in order to increase the comfort in use and to increase the stability of the active ingredient(s).

· Suitable container for administration of eye drops which maintains the preparation in a stable form and protects from contamination during preparation, storage and use.

The single most important requirement of eye drops is that they are sterile. During the 1940s and 1950s there were several instances reported where microbially contaminated eye drops were used and consequently introduced infected into the eyes being treated. The results were particularly damaging when the contaminating organism was Pseudomonas aeruginosa which is difficult to treat successfully and can cause loss of the eye.

· Solutions and Suspensions:

Ophthalmic solutions are sterile, free from foreign particles, and specially prepared for instillation in the eye. Most ophthalmic solutions are dispensed in eye dropper bottles. Patients should be shown how to properly instill the drops in their eyes, and every effort should be made to emphasize the need for instilling only one drop per administration, not two or three. When more than one drop is to be administered, wait at least five minutes between administrations. Immediately after instilling a drop on the eye, place pressure on the lachrymal sac for one or two minutes. This will reduce the rate of drug loss through this pathway.
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Ophthalmic suspensions are aqueous formulations that contain solid particles. The particle size must be kept to a minimum to prevent irritation of the eye. It has been recommended that particles be less than 10 microns in size to minimize irritation to the eye. The micronized form of the drug can be used to meet this requirement. There is a tendency of the solid undissolved particles to adhere to the conjunctiva. As drug is absorbed, these solid particles will dissolve to replenish the absorbed drug. This reservoir effect increases the contact time and duration of action of a suspension compared to a solution.

- Preservatives 

Ophthalmic solutions are generally packaged in multiple dose containers. Since there is the possibility of inadvertent bacterial contamination of the formulation with repeated patient use, a preservative should be added. Preservatives should be used that do not cause patient sensitivity or that are incompatible with the other ingredients in the formulation.

Preservatives that are commonly used in ophthalmic formulations are listed in the table below. The FDA Advisory Review Panel on OTC Ophthalmic Drug Products (Dec. 1979) established that the concentrations are for formulations that will have direct contact with the eye and not for ocular devices such as contact lens products. 

	Maximum Concentration of Preservatives Approved for Use in Ophthalmic Solutions

	Agent
	Maximum Concentration

	Benzalkonium chloride
Benzethonium chloride
Chlorobutanol 
Phenylmercuric acetate
Phenylmercuric nitrate 
Thimerosal 
Methylparaben
Propyl-parabens
	0.013%
0.01%
0.5%
0.004%
0.004%
0.01%
0.1- 0.2%
0.04%


FDA Advisory Review Panel on OTC Ophthalmic Drug Products, Final report, Dec. 1979. 

Preservatives do not immediately produce sterility and should not be the sole means of sterilizing a product. Patients should be counseled that the product may be easily contaminated by touching it to the eyes. Self-contained dropper bottles are less likely to be contaminated than those which must be opened and the dropper removed. However, the plastics used to make these are reactive with a number of solutions and may not be as acceptable as glass bottles.

- Viscosity

Viscosity measures the resistance of a solution to flow when a stress is applied. The viscosity of a solution is given in poise units. The unit centipoise (cp or the plural cps) is equal to 0.01 poise and is most often used in pharmaceutical applications. Compounds used to enhance viscosity are available in various grades such as 15 cps, 100 cps, etc. The grade number refers to the viscosity that results when a fixed percentage aqueous solution is made. Generally the solutions are 1% or 2% and the viscosity is measured at 20oC.

Viscosity enhancers are used in ophthalmic solutions to increase their viscosity. This enables the formulation to remain in the eye longer and gives more time for the drug to exert its therapeutic activity or undergo absorption. Commonly used viscosity enhancers and their maximum concentrations are given in the table below.

	Viscosity Enhancer
	Maximum Concentration (%)

	Hydroxyethylcellulose
	0.8

	Hydroxypropylmethylcellulose
	1.0

	Methylcellulose
	2.0

	Polyvinyl alcohol
	1.4

	Polyvinylpyrrolidone
	1.7


The most common viscosity desired in an ophthalmic solution is between 25 and 50 cps. The actual concentration of the enhancer required to produce that viscosity will depend on the grade of the enhancer. For example, if methylcellulose 25 cps is used, a 1% solution will create a viscosity of 25 cps. If methylcellulose 4000 cps is used, a 0.25% solution provides the desired viscosity. Standard references give tables of viscosities produced by percentage solutions and grades of ingredients.

Instructions for eye drops users

· Wash hands.

· Tilt your head back and look at the ceiling.

· Gently pull the lower eyelid down until it forms a small pocket, or pouch.

· Squeeze the bottle or the dropper to release a single drop into the eye. Take care not to touch the eye or eyelid with the nozzle of the bottle.

· Release the lower lid and close eyelid for 30 seconds. Dab excess with tissue.
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In an effort to maintain longer contact between the drug and ocular tissue, ointments and inserts have been used.

Ophthalmic ointments tend to keep the drug in contact with the eye longer than suspensions. Most ophthalmic ointment bases are a mixture of mineral oil and white petrolatum and have a melting point close to body temperature. Sometimes anhydrous lanolin is used to take up an ingredient that was dissolved in a small amount of water to affect dissolution. The aqueous solution is incorporated into the lanolin and then the lanolin is mixed with the remaining ointment base ingredients.
Ointments must be nonirritating and free from grittiness so the micronized form of the ingredients is required. Sterile ointments are prepared by first sterilizing all of the individual ingredients and then combining them under aseptic conditions. The prepared ointment is then packaged in a sterile container such as an ointment tube.

Most ointments tend to blur patient vision as they remain viscous and are not removed easily by the tear fluid. Thus ointments are generally used at night as adjunctive therapy to eye drops used during the day. Ophthalmic ointment tubes are typically small holding approximately 3.5 g of ointment and fitted with narrow gauge tips which permit the extrusion of narrow bands of ointment.
SAFE HANDLING OF CYTOTOXIC AGENTS
The safe handling of cytotoxics is an issue that must be addressed in health care settings. Therefore, the pharmacist should take the lead in establishing policies and procedures to insure the proper handling of such substances.

- Risks of Cytotoxic Drugs:

- Genotoxicity.

- Carcinogenicity.

- Teratogenicity or fertility impairment.

- Medical staff at high risk are:

- Pregnant women.

- Nursing mothers.

- Students and trainees.

- Staff exposed to X-rays.

- Storage:

- Limited number of authorized personnel.

- Special area design.

- Warning labels.

- Post the area with.

- Large warning signs.

- List of all cytotoxic drugs.

- Signs detailing spill procedure.

- Transport:

- Caution must be considered.

- Seal the drug.

- Trained personnel.

Preparation

- Preparation area:

- Must be one central area.

- Eating, drinking, smoking, chewing gum, applying cosmetics and storing food in or near the preparation area is forbidden.

- Should not be entered by unauthorized staff.

- Preparation process:

- Biological safety cabinet (BSC).

- Only vertical Laminar Air Flow Hood is used in preparing cytotoxic agents.
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- Personal Protective Equipment (PPE):

- Double layer of surgical latex and talc free gloves.

- Protective disposable gown.

- Surgical mask.
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- Disposal:

- The waste must be handled separately from other hospital trash.
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Cleaning Spills and Breakages

- Large Spills Outside the Hood

> 5ml or 5g.

Alarm.

Warning sign.

PPE.

Absorbent sheet.

Chemical inactivators.
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- Small Spills Outside the Hood

< 5ml or 5g.
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Cleaning
- Spills Inside the Hood

- Decontamination of the entire hood.

- If HEPA filter is contaminated, don’t use the BSC.

- Spills Kits
- Disposable dust and mist respirator.

- Chemical splash goggles.

- Two pairs of gloves.

- Tow absorbent sheets.

- Spill control pillows.

- Small scoop.

- Protective gown.

- Waste-disposable bags.

- Shoe covers.


· Cytotoxic agents are very dangerous medications. Therefore, they need special handling techniques. The pharmacist carries the substantial responsibility to minimize their hazards.
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