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BACKGROUND

+ Biofilms are communities of microorganisms, embedded in a self-produced matrix of extracellular polymeric substances (EPS) [1].

* Many chronic lung infections are caused by persistent Pseudomonas aeruginosa biofilms that developed in the respiratory tract [2].

+ Current biofilm studies are focused on mono-interfaces and have neglected more realistic approaches, where diverse interfaces are involved.

» Conventional biofilm characterization tools are also usually destructive, time consuming and costly.

* The electrochemical technique offers an economical and effective solution to analyse biofilm viability in real-time, in-situ and in a non-invasive manner.
* P. aeruginosa produces an electro-active molecule, pyocyanin (PYO), which can be a useful marker of cell viability and virulence [3].

AIMS & OBJECTIVES

» Develop a novel electrode-integrated microfluidic device for culturing biofilm at the air-liquid interface (ALI) and perform real-time in-situ
electrochemical biofilm detection.

+ Investigate the growth characteristics of P. aeruginosa biofilm within the novel electrode-integrated microfluidic device.
+ Evaluate the biofilm-killing efficacy of ciprofloxacin (CIP) antibiotic solution exposed to the apical surface and the basolateral substratum of the biofilm.

METHODS
« Three electrodes were integrated intoa ¢ The platform was then used for biofilm culture  « Electrochemical detection of the PYO produced by the
dual-chamber microfluidic design. at the ALI and electrochemical detection. biofilm grown in the device over time was performed.
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» Square wave voltammetry (SWV) was performed using a potentiostat to quantify the concentration of PYO produced by the biofilm.

+ Antibiotic solutions of different concentrations (0-1600 ug/mL) were delivered to the apical or the basolateral chamber of the microfluidic platform to
mimic targeted respiratory delivery and systemic drug administration, respectively.
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CONCLUSION S & FUTURE WORK

 The study successfully developed a novel electrode-integrated microfluidic device that for culturing biofilms at the ALI and performing real-time and in-
situ electrochemical biofilm detection and quantification.

+ The growth characteristics of P. aeruginosa biofilm developed at the ALI were measured in real-time and in-situ.

+ The biofilm-killing efficacy of CIP antibiotic solution was found to be more effective when biofilms were exposed to the apical surface compared to the
basolateral substratum of the biofilm.
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