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Biopsy is one of the most widely used methods for cancer diagnosis in hospitals. However, it is very dependent on the location of the tissue, which does not provide information about the cancer cell development and behavior. It is highly desirable to develop cell tracers that allow real-time monitoring of cancer cell location and progress. Functional nanoparticles (NPs), which possess functional and structural advantages over discrete molecules and bulk materials, have emerged as a promising class of tools for imaging, cancer diagnosis and drug delivery. As compared to NPs with single modality, multifunctional NPs offer greater potentials to satisfy the increasing requirements in advanced biotechnology. Built upon our key technology of organic fluorescent dots, this project will focus on the development of multifunctional cell tracers, such as ligand functionalized fluorescent-magnetic NPs, fluorescent-photoacoustic NPs, and demonstration of their applications in cancer diagnosis and therapy.

Light-up Fluorescent Probes
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High selectivity and sensitivity are the primary requirements for a fluorescent probe to be practically useful. The selectivity is largely determined by the affinity between specific ligands and biomarkers, while the sensitivity is usually dependent on the fluorescence contrast before and after probe binding to analytes. As “conventional” fluorescent bioprobes are normally emissive in the physiological buffer, it is rather difficult to discriminate the nonspecific probe emission in the aqueous medium (background) from that of the probe localized at the target of interest. This necessitates multiple washing steps in vitro or natural clearance in vivo to minimize the background interference and to increase the signal to noise ratio, which is incompatible with continuous sensing or monitoring of biological processes and events. Based on our specially designed organic chromophores with aggregation induced emission characteristics, this project will further develop fluorescence light-up probes for biomarker detection.

