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What’s New in Ocular 
Pharmacology?

David J. Maggs 
BVSc (Melb), Dip ACVO, MANZCVS
Professor Emeritus, Ophthalmology

One Drop or Two?

southasianforumpsychiatry.com



2

One Drop or Two?

■ Fornix = 16 µL

■Drop = 30-50 µL

www.visualphotos.com

One Drop or Two?

■Always one drop

■ Least to most viscous

■Always leave > 5 mins between meds
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Ointments or Drops?

Ointments or Drops?

■ Client preference

■ Animal preference

■ Cost 

■ Availability

■ Wound healing?

■ Contact time
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Ointments

Ointments

■ Lubrication 

 Entropion

■ Desiccation 

 KCS

 Exposure

■ Atropine (cats)

Drops

Drops

■ Deep ulcers

■ Ruptured globes

■ Pre-surgical
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Which Eye Cases Should I Treat Topically?

Well that depends…

… What ocular tissue are you treating?
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Not all Topical Drugs go to the Same Place

•Aqueous 

•Corneal stroma

•Conjunctiva
•Corneal epithelium

•Anterior uvea

•Posterior uvea
•Retina
•Optic nerve

•Vitreous

•Orbit ALL

S
O
M
E

NONE
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Bounce

Penetrate

Complex trilaminar “sandwich”
•Hydrophobic epithelium
•Hydrophilic stroma
•Hydrophobic endothelium

Which Topicals Penetrate Inside The Eye?
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Penetrates

Atropine

Penetrate

Glaucoma Drugs
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Bounces

Neomycin-
Polymyxin-

Bacitracin/Gramicidin

Gentamicin
&

Tobramycin

Bounce
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Bounces

Tetracycline

Fluoroquinolones

Penetrate
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Chloramphenicol

Penetrates

Fusidic Acid

Penetrates
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Bounce

All Topical 
Antiviral 
Drugs

Except…

Penetrates

Trifluridine
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Penetrates

Dexamethasone & Prednisolone

Bounces

Hydrocortisone
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Penetrates

NSAIDS

Cyclosporine

Bounces
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Partially Penetrates

Tacrolimus

•Aqueous 

•Corneal stroma

•Adnexa
•Conjunctiva
•Corneal epithelium

•Anterior uvea

•Posterior uvea
•Retina
•Optic nerve

•Vitreous

•Orbit

The back half 

of the eye
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Do Systemic Drugs “Reach” The Eye?

Well, that depends…

webmd.com

Well that depends…

Is the tissue you are treating vascular or avascular?
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•?Aqueous?

•Adnexa
•Conjunctiva

•Anterior uvea
(Iris & CB)

•Choroid
•Retina
•Optic nerve

•?Vitreous?

•Orbit Vascular 
Ocular Tissues

•Lens 

•Corneal stroma

Avascular 
Ocular Tissues

•Corneal epithelium

•?Aqueous?

•?Vitreous?
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Systemic Antibiotics?

Systemic Steroids?
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Before prescribing,

Always ask yourself the 3 questions…

1. Front/Back of eye?

2. Avascular/Vascular?

3. Penetrate/Bounce?

Target Tissue

Avascular

Vascular

Penetrating topical 
drug

Penetrating or non-penetrating 
topical drug

High drug concn

required & Systemic 
effects tolerable

Systemic drug

Lower drug concn

acceptable or Systemic 
effects intolerable

Topical drug

Intraocular tissue Surface tissue

Penetrating topical 
drug

Penetrating or non-
penetrating topical drug

Anterior SegmentPosterior Segment

Systemic drug

Target below 
corneal epithelium

Target tissue is epithelial or 
cornea is ulcerated
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Corneal Ulcer

Avascular

Vascular

Penetrating topical 
drug

Penetrating or non-penetrating 
topical drug

High drug concn

required & Systemic 
effects tolerable

Systemic drug

Lower drug concn

acceptable or Systemic 
effects intolerable

Topical drug

Intraocular tissue Surface tissue

Penetrating topical 
drug

Penetrating or non-
penetrating topical drug

Anterior SegmentPosterior Segment

Systemic drug

Target below 
corneal epithelium

Target tissue is epithelial or 
cornea is ulcerated

Lens-Induced Uveitis in a Diabetic Dog

Avascular

Vascular

Penetrating topical 
drug

Penetrating or non-penetrating 
topical drug

High drug concn

required & Systemic 
effects tolerable

Systemic drug

Lower drug concn

acceptable or Systemic 
effects intolerable

Topical drug

Intraocular tissue Surface tissue

Penetrating topical 
drug

Penetrating or non-
penetrating topical drug

Anterior SegmentPosterior Segment

Systemic drug

Target below 
corneal epithelium

Target tissue is epithelial or 
cornea is ulcerated
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Lens-Induced Uveitis in a Diabetic Dog

Avascular

Vascular

Penetrating topical 
drug

Penetrating or non-penetrating 
topical drug

High drug concn

required & Systemic 
effects tolerable

Systemic drug

Lower drug concn

acceptable or Systemic 
effects intolerable

Topical drug

Intraocular tissue Surface tissue

Penetrating topical 
drug

Penetrating or non-
penetrating topical drug

Anterior SegmentPosterior Segment

Systemic drug

Target below 
corneal epithelium

Target tissue is epithelial or 
cornea is ulcerated

ibvo.org
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