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Abstract of Thesis

Neutrophil has been considered as primary soldier in innate immune system for eliminating invading
pathogens. Neutrophil being abundant immune host cell in human blood vessel, several differentiation
mechanisms is known to take place engulfing microbes pathogens such as phagocytosis, degranulation,
cytokine production and neutrophil extracellular trap (NETs) production. An imbalance in NETs formation
(NETosis) and its reactive oxygen species (ROS) produce are associated with autoimmune, inflammatory,
metabolic, vasculitis and other diseases. Since every cell possess unique differentiation character, it is very
important to monitor individual neutrophils’ NETosis and ROS production release. Single cell analysis
technique provides remarkable capacity for understanding sole cell characteristic rather than commonly used
average measurement from bulk population cells. Therefore, by manipulating neutrophil into singular manner,
it is possible to further understand cell biology mechanism for the improvement of early disease diagnosis and
regular healthcare activities.

In this work, single cell analysis of neutrophils cell activity of formation of NETs and the release of ROS
was quantified using localized surface plasmon resonance (LSPR) and Iluminol - based
electrochemiluminescence (ECL) observation technique was performed, respectively. Neutrophil cells were
extracted from healthy blood donor and suspended in D-PBS(-) media. For NETosis analysis, simple
microengraving platform was realized with microwell array (MWA) sheet on plasmonic sensing substrate for
LSPR observation. Introduction of microwell structure provide good segregation phenomena without perturb
surrounding cells. Activated neutrophil cell undergoes single cell isolation before quantified using
hyperspectral imaging system for absorbance spectrum observation. Real time monitoring of NETs release and
its absorbance spectrum change are reported in this study. On the other hand, the ROS release was realized by
using microwell enhanced luminol based ECL biosensor. Here, neutrophil cells were introduced between dual
electrode (working and counter electrode) before trapping using microwell structure. The quenching of ECL
imaging localized inside microwell electrode was examine as successful reaction between produced ROS and
luminophore electrochemical reaction. As extension of this study could monitor the degradation of the NETs
release and ROS production which can be proven useful for autoimmune disease detection and pathogenesis

elucidation.
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