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Scheme 1  Schematic representation: reaction mechanism of FITC and 3-aminopropyl-trimethoxysilane (APTMS)

(A) mechanisms of hydrolysis and polymerization reaction of tetraethoxysilane (TEOS) and APTMS(B)
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Fig. 1  Ultraviolet-visible absorption spectra (A) and fluorescence spectra (B) of (a)
FITC/APTMS/SiO, (FAS) nanoparticles and (b) Free FITC
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Fig. 2 Transmission electron microscope image of FAS Fig.3  Photostability curve of FITC (a) and FAS nanop-

nanoparticles articles (b)
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Fig. 6

Laser scanning confocal microscope images of
mouse neural stem cells phagocytized FAS nanoparticles at

diffrernt pH values
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Preparation of A Novel Type of Fluorescein Isothiocyanate Doped
Fluorescent Silica Nanoparticles and Its Application as pH Probe

XIE ChunJuan' YIN Dong-Guang™' LI Jian> ZHANG Li' LIU Bin-Hu' WU Ming-Hong'
"'(College of Environmental and Chemical Engineering Shanghai University Shanghai 200444)
> (College of Environmental and Chemical Engineering Nanchang Hangkong University Nanchang 330063)

Abstract A novel core-shell fluorescein isothiocyanate (FITC) doped silica fluorescent nanoparticle was
developed with a water-in-oil (W/0) microemulsion method. To prepare the nanoparticle a silane reagent of
3-aminopropyl-irimethoxysilane (APTMS) was first used to synthesize a novel precursor of FITC-APTMS. By
characterizations using transmission electron microscopy and fluorescent spectra photostable experiment and
dye leaking experiments it was found that the nanoparticles are spherical and uniform in size of 150 £ 15 nm
with monodisperse high fluorescent signal and high phtostability. No obvious dye leaking was observed. The
possibility of using the fluorescent nanoparticles as a novel pH probe was also investigated. It was found that
the fluorescence nanoparticles are pH sensible. The pH response rang and pH responsive linear ranges are
3.6-9.7 and 6.0 —9.0 respectively. The nanoparticles could be phagocytosed by single murine neural stem
cell and could be applied to detect pH value for this single alive cell.

Keywords Fluorescein isothiocyanate; Water in oil microemulsion; 3-Aminopropyl-trimethoxysilane; pH
sensor
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