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AbStraCt The rise of multidrug-resistant (MDR) Pseudomonas aeruginosa presents a significant challenge in treating wound infections, cystic fibrosis-related lung infections, and other life-threatening conditions. Phage therapy has emerged as a promising alternative to address antimicrobial

resistance. A total of 105 Pseudomonas aeruginosa phages were isolated from a wide array of environmental sources, including soil, water, wastewater, and animal feces. After subsequent rounds of isolation and purification, each phage's host range was characterized against a panel of 55 CDC
antibiotic-resistant clinical isolates of Pseudomonas aeruginosa and compared against its isolation host strain, Pseudomonas aeruginosa ATCC 14203. Phage activity was assessed through spot testing and titer determination. Phages that exhibited lysis without plaque formation were categorized as
"killing from without" (KFW), while phages that exhibited plague formation were categorized as "infection." This systematic analysis identified phages with broad host ranges, which were further selected based on minimal overlap in host infection profiles to develop phage cocktails. Three cocktails were
formulated, demonstrating coverage of 85.5% (5-phage cocktail), 89.1% (6-phage cocktail), and 94.4% (9-phage cocktail) of the CDC clinical isolates. These cocktails provide significant coverage, offering potential as therapeutic agents against MDR Pseudomonas aeruginosa. With appropriate delivery
methods, these cocktails could play a pivotal role in managing antibiotic-resistant infections in wound care and cystic fibrosis patients. Our findings underscore the potential of phage therapy as a viable and effective alternative in addressing the global threat of antimicrobial resistance.

Background & Rationale

Pseudomonas aeruginosa Antibiotic Resistance Bacteriophage Therapy

MDR Gram-Negative Aminoglycosides, Targeted Bacterial Lysis
Opportunistic Pathogen Quinolones, B-Lactams Cocktail Expands Range
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Potential Synergy

We identified phage combinations with broad activity using host range
profiling to support rational cocktail design.

Phage Isolation = Host Range Assay - Data Analysis
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Host Range Assay Output
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55 CDC P. aeruginosa Clinical Isolates

Phage Host-Range Heat Map
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111 phages were tested against 55 isolates and clustered based on activity.
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Color-coded scores (green, yellow, red) revealed distinct infection patterns
used to guide cocktail design.

Infection Profiles of the Top 10 Phages
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Top phages varied in their mechanism of killing—some favoring lytic
infection, while others showed strong KFW.

Cocktail Coverage
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As few as 5 phages covered 85.5% of the isolate panel, while 9 phages
reached 94.4%. This validates a systematic strategy to optimize therapeutic
coverage against MDR P. aeruginosa.

Conclusion

A 9-phage cocktail selected through host range analysis
provided 94.4% coverage across MDR P. aeruginosa clinical
Isolates.

We are actively screening phage—phage interactions, biofilm
activity, and phage—antibiotic synergy to finalize the optimal
cocktail composition.

The finalized cocktail will be encapsulated and formulated for
targeted delivery, enhancing stability, immune evasion, and
infection-site specificity.
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