


Common infections : 
• Pneumonia
• Bloodstream infections
• Urinary tract infections
• Surgical site infections

biofilm formation

Introduction
Pseudomonas aeruginosa

• Gram-negative bacillus
• Widely in natural environment
• Nosocomial infections

P. aeruginosa

formed on medical devices used for treatment, such 
as catheters, vascular lines, and tracheal tubes
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Introduction
Antibiotic-resistant

• A major global public health threat
• Resistant bacteria are harder to treat
• Increases healthcare costs & 

mortality

Antibiotic-resistant P. aeruginosa is 
a significant global problem because it can 
form biofilms, exhibit multiple resistance 

mechanisms, and cause treatment failure in 
chronically ill or hospitalized patients.

• Longer and more complicated treatments
• Higher medical costs
• Increased morbidity and mortality

IMPACT

P. aeruginosa remains a critical pathogen due to high disease 
burden, rising long-term antibiotic resistance, and limited new 
treatment options

carbapenem-resistant P. aeruginosa 
In the 2024 WHO BPPL ranking:
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Introduction
Bacteriophage

can be found in soil and seawater, oceanic and 
terrestrial surfaces and extreme environments

“A type of virus that infects and replicates inside bacteria”

Phage structure:

Sapkota.A, 2022

Life cycle of bacteriophage:

Monish B., Kusum K·, Sakshi M·, 2024

• Specific to the target bacteria
• Minor side effect
• Abundance in nature
• Harmless to human

FUNCTION 

• Control of bacterial populations
• Potential medical applications: Researchers are exploring 

“phage therapy” to treat antibiotic-resistant bacterial infections.
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Introduction
Phage therapy:
To assess how effective phage therapy can be in treating bacterial 
infections, In preclinical infection models

The Lancet Microbe, 2022

Preclinical studies demonstrated that phage therapy effectively reduced bacterial burden and mortality across 
multiple infection models, pathogens, and administration routes

• Applicable to multiple infection 
models and many MDR 
pathogens

• Very flexible administration route
• Almost all studies report positive 

outcomes 

strong consistency of efficacy
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Bacteriophages for treating P. aeruginosa in Thailand
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Bacteriophages for treating P. aeruginosa in Thailand

- Lack of local clinical relevance

- Absence of a systematic phage library

Gap of research
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The identified phages, isolated from environmental sources and bacterial hosts, 
will specifically infect and lyse P. aeruginosa, including carbapenem-resistant strains

Objectives

1. To isolate bacteriophages specific 
to P. aeruginosa, including 
carbapenem-resistant strains, from 
environmental samples

Hypothesis:

2. To characterize the biological 
properties of the isolated phages, 
including host range, plaque morphology, 
and stability test

3. To evaluate the in vitro efficacy of
selected phages in reducing  P. 
aeruginosagrowth in planktonic cultures 
and biofilm forms 8



Conceptual Framework 

P. aeruginosa • Bacteriophages effectively kill P. aeruginosa, including 
carbapenem-resistant strains.

• Characterization data of phage properties such as plaque 
morphology, host range, pH and temperature stability.

• In vitro evidence of phage efficacy in reducing 
P. aeruginosa growth in planktonic form and biofilm forming.Bacterial host 

selection

Multidrug Resistance
(MDR) → CRPA

Nosocomial 
infection

Biofilm formation

Antibiotic tolerance 

Phage characterization

Phage specific for 
P. aeruginosa

Isolation of bacteriophage

• Provides a new treatment option beyond antibiotics 
for CRPA infections

• Reduces antibiotic use and slows the development 
of drug resistance

Bacteriophage specific for P. aeruginosa 
and effectively kill bacteria.

OUTPUT

OUTCOME

IMPACT

Phage killing assay
Planktonic & Biofilm Assay

PROCESSPROBLEM
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Spot assay
(double agar 
overlay method)

SM
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• Trigger: UV light (254 nm)
• Critical step: Wash 3x with 

SM buffer to remove debris

Method B: Spontaneous 
to collect naturally release phage

Bacterial Host Selection:

Bacterial Culture 
Preparation

Preparation of 
Bacterial Host and 

Host Detection
Host Detection Phage detection Observation

Drop phage
5μl/drop

1
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NA/CaCl₂agar plate

• UV (n = 10)
• Spontaneous (n = 10)
• SM buffer (negative control)

=5μl/drop

to observe plaque 
of bacteriophage

Method A: UV light induction
to trigger phage release

• Trigger: Natural time-course
• Duration: 24 hr. incubation
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Further work

Part III: Phage Killing Assay

Sample collection
from 3 locations

Isolation of
bacteriophage

MOI optimization
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THESIS PLAN

Laboratory

Part II : Phage Characterization

Part III: Phage Killing Assay

Coursewotk

Host selection

Phage Isolation

Temperature & Stability test

Planktonic Assay

Literature review and planning

Sample collection

Host range determination

Biofilm Assay

Proposal writing

Transmission Electron Microscope 
(TEM) Analysis

Activities
Q3 Q4 Q1 Q2 Q3 Q1Q4 Q2

Done

Further

Further

Done

Further

Further

Further

On process

On process

On process

On process

On process

MOI optimization

Genome Analysis

2025 2026 2027

Further

Further

Further
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