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Abstract

Nanomaterials are well known to possess excellent electrical, optical, thermal, catalytic properties and strong mechanical strength, which offer great opportunities to construct nanomaterials-based sensors or devices for determining various kinds of biochemical molecules in water and biological sample matrices. Various nanomaterials including upconversion nanoparticles, gold nanoparticles, carbon nitrides and quantum dots, have been extensively investigated in my laboratory for sensing toxic metal ions, toxic gases and drugs with high sensitivity, selectivity and simplicity. A novel homogeneous optosensing method was put forth for simultaneous sensing of fluoroquinolone (FQ) derivatives in water utilizing the upconversion fluorescence resonance energy transfer (FRET) process. Under optimized conditions, the limit of detection (LOD) was 0.29 ng/mL (calculated by the mean of zero calibrators, 3 SD). A sensitive glutathione (GSH) sensing tool by FRET between NaLuF4 upconversion material and derivatived Rhodamine (RhD) B is developed, where the fluorescence of the derivatived dye is triggered via a ring-opening process, which results in enhanced π-conjugation in the dye. The GSH-sensing mechanism of these probes is based on the change in structure between the spirocyclic and open-cycle forms. The fluorescent intensity of RhD was proportional to the mount of GSH, and a limit of detection of 0.2 μM was determined. We also developed a simple optosensing method for clenbuterol and melamine using molecularly imprinted polymer-capped CdTe quantum dots (MIP-CdTe QDs). Excellent selectivity and high sensitivity of MIP-CdTe QDs toward clenbuterol/melamine molecules were observed based on the fluorescence quenching of QDs. The feasibility of the developed method in real samples was successfully evaluated through the analysis of clenbuterol and melamine in milk and liver samples with satisfactory recoveries of 92-97%. A convenient optical method for uric acid detection was developed based on the fluorescence quenching of CdTe nanoparticles by H2O2 which was generated from the enzymatic reaction of uric acid. We recently got a success to develop a new solid state reaction strategy to prepare highly fluorescent g-CN by using ammonium citrate or several amino acids as both the nitrogen source and as the framework of the formation of carbon nitride, effectively creating a single reactant synthesis. The prepared product possess water soluble, high quantum yield of approximately 27%. Based on the quenching effect on fluorescence emission, mercury ions and BPA molecules could be detected with low detection limits and high selectivity.
