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Abstract Whispering gallery mode is a type of optical mode where photons move in a quasi-two-dimensional plane,
and the total reflection occurs at the boundary of the microcavity without reflecting out of the cavity. This mode has
a high Q value and small mode volume, and it is extremely sensitive to changes in the surrounding environment. A
broadband fluorescence can be transformed into narrow-spectrum laser output by using the whispering gallery mode.
In this paper, polystyrene microspheres doped with the dragon green fluorescent dye are used as whispering gallery
mode optical microcavity. Through the phagocytosis of cells, the fluorescent microspheres reach inside cells and
then are pumped by nanosecond pulsed laser to achieve the output of whispering gallery mode laser in cells. In
comparison with the laser output in the pure-water environment, a redshift of the intracellular f{luorescent
microsphere whispering gallery mode resonance emission can be observed, and the redshift is related to cell type;
therefore, it can be used for unlabeled identification of cell type.
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Fig. 1 Schematic of measurement setup
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Fig. 2 WGM laser output of single DG microsphere in water. (a) WGM resonance peak at different pump powers;

(b) curve of laser output intensity with pump power, the lasing threshold is 2.63 n]
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Fig. 3 Diagrams of phagocytosis of DG microspheres by T47D cells. (a)—(h) Showing the cell fluorescence confocal images

at eight different moments, respectively; (i)—(l) represent fluorescence confocal images of fixed T47D cells

containing DG microspheres, the nucleus is stained by PI, and the marker 1 part is the nucleus, while the marker 2

part is the microsphere; (i) light field image of cell; (j) fluorescence image of nuclear (PI staining, absorption

wavelength is 535 nm and radiation wavelength is 615 nm); (k) fluorescence image of DG microsphere (absorption

wavelength is 480 nm and radiation wavelength is 520 nm); (1) fluorescent field superimposed image
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Fig. 4 Confocal imaging of T47D cells after endocytosis of DG microsphere. (a) Three-dimensional reconstruction

of two cells; (b) a cross section of cell shows that the microspheres do exist inside the cell
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Fig. 5 Laser output of DG microspheres within a single cell. (a) Typical WGM spectrum reaching

threshold output in cell; (b) relationship between laser output intensity and pump energy
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