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The recent advances in nanotechnology and nanomaterials have been integrated into
analytical chemistry for the design of large numbers of fluorescent chemical probes. In this work
focused on the synthesis and application of two different types of nanomaterias including silver
nanoclusters (AgNCs) and cadmium sulfide quantum dots (CdS QDs) for fabrication of the optical
Sensors.

A water-soluble AgNCs was synthesized by using polyelectrolyte poly(methacrylic acid)
(PMAA) as areducing agent and template and demonstrated to use as a selective colorimetric sensor
and fluorescence sensor for qualitative and quantitative analysis of Fe?* and Co®*, respectively. A
new colorimetric sensor for selective detection of Fe?* by utilization of AgNCs was demonstrated. In
the presence of Fe?*, the color of AgNCs turned to orange and can be observed by the naked eye.
This work was extended by the modification of AgQNCs with L-Cysteine (L-Cyst-AgNCs) to be a
Co*" sensor. In the presence of Co*', the fluorescence intensity of L-Cyst-AgNCs was quenched as a
linear function with the increasing of Co?* concentration. The L-Cyst-AgNCs showed good
selectivity towards the detection of Co®* compared to other tested metal ions.

In addition, this work focused on the fabrication of circular dichroism sensors based on the
unique optical property of the synthesized nanocrystalline semiconductor cadmium sulfide quantum
dots (CdS QDs). A new approach for selective determination of Ni?* and Co*" by measuring a
circular dichroism (CD) signal of CdS QDs capped with L-Cysteine (L-Cyst-CdS QDs) was
demonstrated. In the presence of Ni%* or Co®*, the CD spectra of L-Cyst-CdS QDs were significantly
changed due to the formation of new chiral complexes on the capping molecules. In addition, a new
CD sensor based upon cysteamine capped CdS QDs (Cys-CdS QDs) was demonstrated for detection
and chiral identification of penicillamine (PA). Basically, D-PA and L-PA provide very low CD
signals and the Cys-CdS QDs are not optically active in the CD signal. However, the CD signals of
D-PA and L-PA can be enhanced in the presence of Cys-CdS QDs.

Furthermore, the fluorescence sensors based CdS QDs were demonstrated for the detection of
Cu?*, Hg?* and cysteamine. The Cys-CdS QDs can be used as a selective turn-on fluorescence sensor
for Cu** detection. The fluorescence intensity of the Cys-CdS QDs was both enhanced and red
shifted in the presence of Cu®*. In addition, the fluorescence intensity of Cys-CdS QDs can be
modulated with Ag* and employed as fluorescence sensors for the determination of Hg®* ion. The
fluorescence intensity of the Ag" modulated Cys-CdS QDs (Ag'@Cys-CdS QDs) was significantly
quenched in the presence of trace amounts of Hg?* due to high-affinity metallophilic interactions
between Hg** and Ag". Finally, D-penicillamine capped cadmium sulfide quantum dots (DPA-CdS
QDs) was proposed to be a fluorescence sensor for cysteamine detection. In the presence of
cysteamine, the fluorescence intensity of the DPA-CAS QDs was enhanced proportionally with
increasing cysteamine concentration. This sensor can be efficiently used for the detection of
cysteaminein real urine samples with high accuracy.
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