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Fluorescein 5(6)-isothiocyanate starch maleate (FISM) nanoparticles were prepared by covalently attached fluorescein 5(6)isothiocyanate (FITC) with starch maleate. FISM nanoparticles with a mean particle size of 87 nm were formed via self-assembly
upon precipitation in ethanolic solution. FISM nanoparticles were strongly fluorescent with maximum emission wavelength of
518 nm. The fluorescence of FISM nanoparticles can be quenched by silver (Ag+ ) and lead (Pb2+ ) ions in a concentration dependent
manner. We have demonstrated the first use of FISM nanoparticles as cheap and effective fluorescent sensing probes for Ag+ and
Pb2+ ions with detection limits as low as 2.55 × 10−5 M and 3.64 × 10−5 M, respectively.

1. Introduction
Polysaccharides such as starch, chitosan, alginate, and dextran have received great interest as precursor materials for
the preparation of nanoparticles as they are abundantly available, of low cost, renewable, and nontoxic in nature [1, 2].
Besides, these biopolymers are suitable to be used for various
biomedical applications due to their unique properties that
are biocompatible and biodegradable [3]. Recently, the use
of polysaccharides as precursor materials for preparation of
fluorescent nanoparticles has considerably increased [4–
8]. Various polysaccharides-based fluorescent nanoparticles have been reported such as fluorescein-labeled starch
acetates [9], fluorescein-labeled dextran propionate [10, 11],
fluorescein-labeled dextrin nanoparticles [6], magnetic fluorescent alginate nanoparticles [12], and fluorescent chitosan
nanoparticles [13–15] in pieces of literature. These fluorescent
polysaccharides-based nanoparticles have been utilized in
various applications such as bioimaging [16], biosensing,
chemical sensing [17], pH sensing [18], and drug delivery [19].
Physical entrapment of fluorophores is one of the commonly used approaches to incorporate fluorescent molecules
into nanoparticles due to its simplicity [7]. However, this

type of physical entrapment approach suffers from several
major setbacks such as possible leaching of fluorophores that
subsequently leads to toxicity of the cell, contamination of
biological samples, and incorrect signal measurements [20].
In order to overcome these problems, some researchers have
attempted to covalently attach fluorophores onto polysaccharides molecules [9, 11]. Covalent attachment is proven to
reduce the leaching of fluorophores, provide good photostability, enhance lifetime, and produce stable fluorescent signals
[20].
Fluorescence quenching has been employed extensively
for the detection and quantification of various metal ions due
to its high sensitivity, ease of handling, low cost, portability,
and the fact that it can deliver rapid results [21, 22]. Fluorescence quenching involves the use of highly fluorescent
fluorophore where intensity would be greatly reduced or
quenched completely in the presence of a target analyte. Many
metal ions are known to be fluorescence quenchers that could
be detected using this method [23].
In this work, we have successfully synthesized fluorescein
5(6)-isothiocyanate-labeled starch maleate (FISM) nanoparticles by covalently attaching fluorescein 5(6)-isothiocyanate
(FITC) with starch maleate. The potential application of FISM

