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1. In Vitro Antibiotic/Antifungal 
Assessment 

 Independent Evaluation of MICs 
with our Isolates 

 - Etests, Broth Dilution 
 Time-Kill Studies 
 Synergy Testing with BAK 
 CAPA Assay 
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2. In Vivo Antibiotic Testing 

 Rabbit Keratitis Models 
Median Colony Counts per Cornea (Intact Epithelium)
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Median Colony Counts per Cornea (Abraded Epithelium)
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with Abraded vs. Intact Epithelia
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2. In Vivo Antibiotic Testing - 
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3. In Vivo Ocular Bacterial 
Occupancy Model 

Ocular Occupancy Model preliminary 
data.  S. aureus was added to the ocular 
surface of 12 rabbit eyes. Ocular surface 
bacteria were enumerated (dacron-
tipped swabs of the conjunctival fornices) 
at the indicated times. Error bars indicate 
one standard deviation.  These data 
indicate that we can measure ocular 
surface bacteria and that sufficient 
bacteria survive to measure antimicrobial 
efficacy of a topical, surface acting anti-
infective. 
 

 



4. In Vivo Endophthalmitis 
Prevention Assays 

 Topical Prophylaxis – AC Challenge 
– Before and After Bacterial Challenge 

 Topical Prophylaxis – Contaminated 
Needle Challenge 

 Intravitreal Prophylaxis – Vitreal 
Challenge 

 



4. In Vivo Endophthalmitis 
Prevention Assays - References 
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5. In Vitro Biofilm Assays 



6. In Vivo Contact Lens Models 



7. In Vitro Acanthamoeba 
Susceptibility Assay 

 Kowalski RP, Abdel Aziz S, Romanowski EG, Shanks RMQ, Nau AC, 
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8. In Vitro Antiviral Testing 

 Viral Inactivation Assay 
– Direct Killing/Neutralization MOA 

 Plaque Reduction Assay 
– Intracellular MOA 

 Viral Protein 
 Host Protein Involved with Viral Replication 

 Progeny Yield Assay 
– Intracellular MOA 
– Toxicity an Issue 



8. In Vitro Antiviral Testing - 
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9. In Vivo Antiviral Testing 

 Ad5/NZW Rabbit Ocular Model 
– Cidofovir, Aganocides, NCT, ddC, IVIG 

 HSV-1/NZW Rabbit Keratitis Model  
– Cidofovir, Acyclovir, Trifluridine 

Ad5 Ocular Titers
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9. In Vivo Antiviral Testing - 
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10. Outstanding Imaging 

Laser Scanning Confocal Microscopy 



CLSM=confocal laser scanning microscopy. 
 
Kim J et al. Antimicrob Agents Chemother. 2008;52(4):1446-1453. 

Green = Live 
Red = Dead 

CLSM Images of Untreated and Chlorine-, Silver-, and 
Tobramycin-treated PAO1 Biofilms Stained with 
BacLight Live/Dead Stain 



Biofilm 
No treatment 

Biofilm + 
treatment 

R. Shanks 

Kadouri and O’Toole 2008. 

Possible outcome: 

Scanning Electron Microscopy 
Easy to see what 
is going on! 



11. In Vivo Ocular Tolerability 
Models 



12. In Vivo Ocular 
Inflammation Assays 

 Cytokine Analysis 
 Ocular Inflammatory Signs 

– W/ and W/O LPS 
– W/ and W/O Bacterial Challenge 
– W/ and W/O Viral Challenge 

 



13. Corneal Wound Healing 
Assays 

In Vitro (HCLE) 

Ex Vivo (Pig Eyes) 

In Vivo (Rabbits) 

Day 1 Day 2 Day 3 



14. Assay Development 

 Design Assays to Achieve your 
Research Goals 
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