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ABSTRACT The World Health Organization has identified antibiotic resistance as 1 of the 3 

greatest threats to human health. Antibiotic resistance of methicillin-resistant Staphylococcus 
pseudintermedius (MRSP) is a concern in animals, both from animal health and public health 
standpoints. Understanding cell-cell interaction, cell surface recognition and cell binding is essential 
for detection and susceptibility profile development, and therapy relating to infectious disease, 
cancer, and many others. The application of microfluidics in quantifying bacterial parameters is 
ideal allowing for the analysis of single-cell or population dynamics in laminar flow with high 
throughput, and efficiency. The in-situ observation of the antimicrobial susceptibility of biofilms 
using the microfluidic platforms were carried out using a combination of microfluidics and imaging 
techniques. Investigations of susceptibility of microfluidic biofilms to fosfomycin and clarithromycin 
and comparison with their minimum inhibition concentrations obtained from the conventional micro 
titre plate assay reveals fosfomycin is an effective antibiotic candidate for controlling MRSP 
biofilms. An effective microfluidic wound model was developed using the microfluidic systems. 
Nanoscale morphology analysis of fosfomycin treated MRSP biofilms using Atomic Force 
Microscopy reveals surface damage and cell wall disruption. Significant variations in the height of 
AFM images of the fosfomycin treated biofilm samples in comparison with the control samples 
attributes to extensive cellular damage and effective diffusion of fosfomycin inside the cells. Single 
cell bio-analytical microanalysis approach using microfluidics enhances our understanding of the 
multi-drug resistant cell’s susceptibility to diseases and treatment due to the spatial localizations of 
cell surfaces and its effect on the antibiotic agents. 
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