
Leptospirosis is an infectious disease which is caused by pathogenic spirochetes of the genus Leptospira. This disease becomes a wide-spreading problem in tropical areas
including Thailand. A method of detection which is used nowadays is microscopic agglutination test (MAT) but its detection limit is so high that it cannot be used to detect pathogens in low
concentration samples. To develop a new method that has lower detection limit, organically modified silica (ORMOSIL) nanoparticles with encapsulated fluorescent dyes were used. Because of a
color of fluorescent dyes, this method will be able to detect pathogens even in low concentration samples. In this research, ORMOSIL nanoparticles were synthesized with encapsulated fluorescent
dyes and were tagged by antibodies which are specific for pathogens in genus Leptospira. After synthesizing, these nanoparticles would be characterized by transmission electron microscope (TEM)
and their surface functional group would be analyzed by fourier transform infrared spectroscopy (FTIR). The results from these two techniques show that these nanoparticles are spherical shapes
and have carboxyl group on their surface. Besides that, an average size of these nanoparticles are reported as 42.4 nm. After antibodies conjugated with ORMOSIL nanoparticles, they were tested
with pathogens and observed under fluorescent microscope which show that this method has detection limit as 105 cells/ml. According to this experiment, we can conclude that fluorescent-
ORMOSIL nanoparticles are able to be used as a targeted probe for Leptospira in water samples. For future works, we expect to develop this method to have a multiplex function which can be able
to detect pathogens more than 1 species at the same time and to be used as targeted probe for other diseases as well.
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Letospirosis is caused
by pathogenic bacteria in genus Leptospira which
properly lives in damp areas. This disease commonly
occurs in tropical zones. So, Thailand is at risk of
being epidemic.

INTRODUCTION

To develop and characterize
fluorescent-ORMOSIL nanoparticles as a targeted
probe for Leptospira in water samples that has lower
detection limit.
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In this research, the new method was developed and its characteristic was
reported. ORMOSIL nanoparticles were synthesized and FITC which was encapsulated inside them makes
the observation of pathogens become easier. All of the particles are spherical shape and average size is
42.4 nm. The antibodies were successfully tagged on particles and agglutinated with antigens. The results
from fluorescent microscope show an agglutination and report a detection limit as 105 cells/ml.

CONCLUSIONS

RESULTS AND DISCUSSTIONS
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Fig.3: Zeta potential of ORMOSIL nanoparticles at each 
concentration of antibodies : ORMOSIL nanoparticles

Fig.4: The results of agglutination under fluorescent microscope 
show that this method has a detection limit as 105 cells/ml. 

Fig.1: relationship between wavenumber and 
%transmittance from FTIR technique prove that 
ORMOSIL nanoparticles have carboxyl group           

on their surfaces.

Fig.2: ORMOSIL 
nanoparticles can be 
observed as spherical 
shape under TEM and 
average size is 42.4 nm .
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Use transmission electron 
microscope technique (TEM)

to observe morphology

Use dynamic light scattering 
technique (DLS) 

to measure zeta potential

Use fourier transform infrared 
spectroscopy technique (FTIR) 

to detect functional group

Use Fluorescent microscope 
to observe agglutination
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