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Figure 1 Schematic diagram of single-molecule detection. (A) Schematic illustration of biomarker detection using scattering-based single particle
intensity measurement with a dark-field microscope [44]. (B) Schematic diagram of the light path for the optical microscopic imaging of single
nanoparticle and the principle of the color-coded SPD for PPi assay [45]. (C) Schematic diagram of the light path for the optical microscopic imaging
of UCNPs and the principle of digital immunosorbent assay by single-particle enumeration [50]. (D) Detection of adenosine molecules based on the
single molecule photobleaching measurement [51]. (E) Telomerase detection by single molecule stochastic binding of the telomeric repeats, single-
molecule fluorescent trajectories in the presence and absence of telomerase [52] (color online).
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Figure 2 Single-particle tracking. (A) Schematic representation of the diverse lateral diffusion of molecular components on the cell surface [57]. (B)
Schematic diagram of TAT-modified GNPs diffusion on lipid membrane [61]. (C) Dual-view optics for single particle translational and rotational
tracking [69]. (D) Influenza viruses moving along different configurations of microtubules [71] (color online).
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Recent advances of single molecule/particle imaging with optical
microscopic methods
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Abstract: Single-molecule and -particle imaging with optical microscopic methods have been widely used in various
fields with the advantages of high resolution, high throughput and excellent sensitivity. This review summarized recent
progresses of optical microscopic imaging of single-molecule and -particle in the areas of molecular detection, super-
resolution imaging and single-particle catalysis. At last, we outlined the challenges and prospect of optical microscopic
imaging techniques for single-molecule and -particle assay in biomedical applications.

Keywords: single-molecule detection, single-particle tracking, super-resolution imaging, single-particle catalysis,
optical microscopic imaging
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