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The Actions and Uses of Ophthalmic Drugs, Third Edition discuses the application and discrimination in the use of
ophthalmic drugs. The book reviews the general pharmacological principles including drug nomenclature,
pharmacological classification, pharmacokinetics, pharmacodynamics, and the use of these drugs.

Brinzolamide is a sulfonamide and a carbonic anhydrase inhibitor. Carbonic anhydrase is an enzyme found in
many tissues of the body, including the eye. Carbonic anhydrase catalyzes the reversible reaction involving the
hydration of carbon dioxide and the dehydration of carbonic acid. In humans, carbonic anhydrase exists as a
number of isoenzymes, the most active of which is carbonic anhydrase II. Carbonic anhydrase II is found
primarily in red blood cells, but it also appears in other tissues. Inhibition of carbonic anhydrase in the ciliary
processes of the eye decreases aqueous humor secretion, presumably by slowing the formation of bicarbonate
ions, with subsequent reduction in sodium and fluid transport. The result is a reduction in intraocular pressure,
and thereby a reduction in the risk of optic nerve damage and glaucomatous visual field loss. In clinical
studies of up to 3 months in duration in patients with glaucoma or ocular hypertension, brinzolamide had an
intraocular pressure IOP â€”lowering effect of approximately 4 or 5 mm of mercury mm Hg. Brinzolamide is
systemically absorbed when applied to the eye. In a study designed to simulate systemic absorption during
long-term ophthalmic administration, healthy subjects were given 1 mg of oral brinzolamide twice a day for
up to 32 weeks. Saturation of red blood cell carbonic anhydrase II by brinzolamide concentrations of
approximately 20 micromolar was reached within 4 weeks, and steady-state accumulation of the metabolite
N-desethyl brinzolamide in red blood cells 6 to 30 micromolar was reached within 20 to 28 weeks. During
chronic dosing, brinzolamide accumulates in red blood cells by binding to carbonic anhydrase II. The
N-desethyl metabolite also accumulates in red blood cells by binding primarily to carbonic anhydrase I in the
presence of brinzolamide. Plasma concentrations of brinzolamide and the N-desethyl metabolite are generally
below the minimum assay limit of 10 nanograms per mL. Renal, primarily as unchanged drug. Metabolites
N-desethyl brinzolamide and, in lower concentrations, the N-desmethoxypropyl and O-desmethyl metabolites
also appear in the urine. Mutagenicity No evidence of mutagenicity was found in the in vivo mouse
micronucleus assay, the in vivo sister chromatid exchange assay, or the Ames Escherichia coli test. The in
vitro mouse lymphoma forward mutation assay was negative in the absence of microsomal activation, but
positive in the presence of activation. Radiolabeled brinzolamide has been found to cross the placenta and
appear in the fetal tissues and blood in pregnant rats. No treatment-related malformations have been seen.
Breast-feeding It is not known whether ophthalmic brinzolamide passes into human breast milk. When
radiolabeled oral brinzolamide was administered to lactating rats, radioactivity was found in milk at
concentrations below those in the blood and plasma. Geriatrics No information is available on the relationship
of age to the effects of brinzolamide in geriatric patients. Combinations containing any of the following
medications, depending on the amount present, may also interact with this medication. Carbonic anhydrase
activity has been observed in both the cytoplasm and around the plasma membranes of the corneal
endothelium. The effect of continued administration of ophthalmic brinzolamide on the corneal endothelium
has not been fully evaluated.
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The Actions and Uses of Ophthalmic Drugs: A Textbook for Students and Practitioners, Second Edition provides
pertinent information in relation to concepts in pharmacology, the formulation and application of ophthalmic drugs, and
adverse ocular effects of systemic medication.

The goal of this article is to make practical recommendations for a selection of ophthalmic drugs used for
common conditions. Canine corneal ulcer What should I use for a routine corneal ulcer in a dog? In general, a
broad-spectrum antibiotic such as neomycin-polymixin B-gramicidin solution is a good choice. Another good
choice is tobramycin or gentamicin. Solutions are preferable to ointments for corneal disease and are easier for
owners to administer. Antibiotics are used to prevent infection of ulcers, since bacteria and viruses rarely
cause ulcers. Solutions should be used four times daily during waking hours. What should I use for a corneal
ulcer in a cat? Most corneal ulcers in cats are caused by feline herpes virus; anti-virals are essential. Most
anti-virals are virostatic necessitating frequent application. Both cidofovir and idoxuridine are available from
compounding pharmacies. Triflurthymidine is commercially available at pharmacies. Cats should be treated
for two weeks after epithelialization is complete. Cats may get secondary bacterial infections due to
Mycoplasma and Chlamydia. Effective drugs for these bacteria include topical fluoroquinolones ofloxacin,
ciprofloxacin, moxifloxacin, etc. The fluoroquinolones are solutions and are used four times daily. Terramycin
and erythromycin are ointments used times daily. Feline corneal ulcer What antibiotics should be avoided in
cats? This medication combination has been in use for years. The mechanism of this reaction is unknown.
What should I use for an indolent corneal ulcer? You should use the drugs listed above under routine corneal
ulcer. The choice of antibiotic rarely makes a difference in these ulcers as they are more akin to a broken leg
than an infection. The issue is adherence of the new cells. Debriding the epithelium, creating a grid
keratotomy, and placing a soft contact lens are the most important components for successful healing in a
reasonable amount of time. Melting corneal ulcer What if the ulcer is deep or melting? These patients are
usually best treated by hospitalizing and giving topical fluroquinolones. The best course of action is to refer
these patients as they may require corneal grafting surgery and need 24 hour care. The fluoroquinolones
should be reserved for severe infections to decrease the chance of resistance. Already, ciprofloxacin has
decreased in efficacy. This class of drugs affects adherence of migrating epithelial cells during corneal healing
and should be avoided in indolent ulcers. Corneal pain What should I use for corneal pain? Solution is used in
dogs, ointment is more frequently used in cats. Ointments travel down the nasolacrimal duct less than
solutions, so are less likely to produce the salivation and foaming reaction to the bitter taste when the drug
reaches the mouth. Cats are more sensitive to this atropine effect. Small dogs may become tachycardic or
systemically atropinized both pupils are dilated instead of just the one being treated. Punctal occlusion is
recommended. This technique involves applying firm pressure over the medial canthus for minutes to block
the punctal exit to the nose and mouth. An additional benefit of this technique is the increased absorption of
the ophthalmic drug in to the eye. The frequency of atropine use is determined by the degree of inflammation
or miosis, but is a minimum of once daily until the ulcer is healed. Topical nalbuphine, once touted as helpful
for corneal pain, has been shown recently to be toxic to the corneal epithelium, and not that helpful. Oral
tramadol is useful for treating corneal pain and is a good alternative when atropine is contraindicated as in dry
eye patients. Glaucoma What should I use for glaucoma until the patient can get to an ophthalmologist? The
most effective anti-glaucoma agent is one of the topical prostaglandin analogues including 0. These are used
every 12 or 24 hours with every 12 hours more common. If used once daily, use at night to avoid the
photophobia and vision restriction that can occur with the profound miosis produced by these drugs. Miosis in
the presence of an anterior lens luxation can constrict the pupil around the vitreous that also moves forward,
raising the intraocular pressure. Their use is questionable in cats due to lack of scientific support of their
efficacy, however, there is some clinical support for their use if the drugs below are not helpful. Most feline
glaucoma is secondary to anterior uveitis, making the use of a prostaglandin analogue contraindicated due to
the potential inflammatory effects in an already inflamed eye. These drugs do not change pupil size,

Page 2



ACTIONS AND USES OF OPHTHALMIC DRUGS pdf

particularly helpful if the lens is luxated or if its position is uncertain. Azopt does not tend to sting, possibly
leading to better owner and pet compliance. The CAI drugs are usually used every 8 hours. There are much
more effective drugs that do not have the potential for causing bradycardia or exacerbating respiratory
problems asthma, COPD as this betablocker does. Monotherapy with timolol is ineffective for canine
glaucoma. Timolol is available as a combination drug with dorzolamide one of the topical carbonicanhydrase
inhibitors CAI. Glaucomatous dogs react differently than non-glaucomatous dogs to therapy, so this needs to
be studied in glaucomatous dogs. This is important considering the breed population that often presents with
glaucoma, such as cocker spaniels with pre-existing partial A-V block. In small breeds, the amount of topical
drug absorbed compared to their body weight can cause bradycardia. This is another instance when punctal
occlusion is helpful. Uveitis Anti-inflammatory therapy is the mainstay of uveitis treatment. These drugs are
used every hours around the clock depending on the severity of the inflammation. This is continued for two
weeks, then slowly tapered to avoid rebound inflammation. Atropine is also used for uveitis, not only for
ocular pain, but to return the uveal blood vessels to their normal permeability by stabilizing the blood-aqueous
barrier, and to dilate the pupil to decrease synechiae formation. They can be used to help prevent inflammation
or control lowgrade lens-induced uveitis in diabetics, or cats at risk for herpes reactivation via topical
corticosteroid use. Oral corticosteroids are helpful of course, but systemic disease must be ruled out before
their use. This is by no means a complete list of ophthalmic drugs, but hopefully it will help you with daily
clinical conditions. Diagnostics What drug should I use to dilate the pupil for diagnostics? It takes minutes for
maximum effect and lasts approximately 8 hours. What drug should I use as a topical anesthetic? Topical
proparacaine is the least toxic to the corneal epithelium of the topical anesthetics. It takes seconds to work and
lasts minutes. Tetracaine has been implicated in anaphylaxis and death in cats as an idiosyncratic reaction.
Incidentally, topical anesthetics should never be used therapeutically for corneal pain due to their toxic effects
on the epithelium and the development of a refractory state after a few applications.
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Full text Full text is available as a scanned copy of the original print version. Get a printable copy (PDF file) of the
complete article (K), or click on a page image below to browse page by page.
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Our hope is that, through reading this Drug Guide and taking to heart its contents, you will be better able to provide the
highest level of care to your patients. Sincerely, Randall Thomas, OD, MPH Ron Melton, OD Note: The authors present
unapproved and "off-label" uses of specific drugs in this guide.

5: THE ACTIONS AND USES OF INDIGENOUS OPHTHALMIC DRUGS

Mineral drugs and gives information about and their botanical names/ chemical names, pharmacological actions.
therapeutic ophthalmic uses and chemical composition. I am extremely, grateful to Prof. M. Ramasunder Rao. Dr.
N.R.S. Govt. Ayurvedic Medical College, Vijayawada for his helpful suggestions.

6: Brinzolamide Drug Information, Professional

Drugs Used to Treat Ophthalmic Surgery The following list of medications are in some way related to, or used in the
treatment of this condition. All drug classes - ophthalmic anti-infectives (13) - ophthalmic lubricants and irrigations (6) -
ophthalmic anesthetics (7) - ophthalmic surgical agents (2).
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