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Fig. 2 Schematic representation of different recognition elements interactions with the target cells: a)
antibody/antigen-based, b) aptamer-based, c) manoze/ConA-based, and d) antimicrobial peptides-based
interactions
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Fig. 3 &) Transmission electron microscope image of fluorescent molecules-doped silica nanoparticles. b)
Scanning electron microscope image of E. Coli cell in agueous environment containing nanoparticles
conjugated with antibody. c¢) Fluorescence image of E. Coli cell in agueous environment containing silica
nanoparticles/antibody
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Fig. 4 Optical JC virus sensor based on carbohydrate recognition element-linked Au nano particles with the
surface plasmon resonance optical signal transduction mechanism
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Fig. 5 a) Transmission electron microscope image of manoze carbohydrate-linked CdS nanoparticles.
Fluorescence images of interactions of b) E. Coli ORN178 cells and c) E. Coli ORN208 cells with manoze/CdS
particles
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Fig. 6 Applications of magnetic nanoparticles in fabrication of E. Coli sensor with carbohydrate recognition
element and electron microscope images of interaction of nanoparticles/recognition element with the surface of
target cells and fluorescence microscope image of concentrated bacterial cells separated by magnetic method
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Fig. 7 Schematic representation of a functionalized magnetic nanoparticle. a) Water sample containing E. Coli
cells, b) water sample containing non-functionalized magnetic nanoparticles and E. Coli cells, and c) water
sample containing functionalized magnetic nanoparticles and E. Coli cells. Both b and c¢ are subjected to an
applied magnetic field (pH = 7).
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Fig. 10 Representation of some of the measuring
steps of Salmonella typhi cells with electrochemical
signal transduction mechanism
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Abstract

In water disinfection and treatment, rapid detection and monitoring of pathogens such as bacteria and
viruses, as important water quality indices, are of prime importance. On the other hand, continuous
monitoring and detection of pathogens have encountered the problems such as low concentration of bacteria
and viruses in water, low sensitivity of the conventional detection methods, complex sample matrices and
insufficient selectivity of the conventional methods, and inability of these methods in fast and cheap
detection and continuous monitoring of pathogens. These indicate the importance of considering new
sciences and technologies in fabrication of biosensors in order to achieve higher sensitivity, response
rapidity, and selectivity. In this paper, briefly, new nanoscience approach and application of nanostructured
materials in design and fabrication of nanobiosensors in order to detecting and monitoring of bacteria and
viruses in water have been introduced and some examples of the applications of nanobiosensors have been
also presented.

Keywords: Nano-Biosensor; Nano-structured Materials; Pathogens; Water Quality Control.
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