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Abstract With the advent of fluorescent probes, the technology of super-resolution imaging has developed rapidly,

and a variety of different super-resolution microscopy technologies have been developed and widely used. It provides

great convenience for the field of life science research and receives more and more attention {rom researchers.

Because the traditional super-resolution microscopic imaging technologies still have some restrictions in imaging

speed, observation field of view, system costs and so on, the development of new super-resolution microscopy

technology expands our vision of the field of super-resolution image. Several new super-resolution imaging

technologies including expansion sample super-resolution,

surface enhanced super-resolution and fluorescence

polarization super-resolution are reviewed with the purpose of making a summary of the development of new super-

resolution technologies and providing a new technical reference for the application of the field of life science.

Key words imaging systems; super-resolution microscopy; expansion sample super-resolution; surface enhanced
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Fig. 2 Mammalian brain circuitry observed by proExM!* .
(a) Pre-expansion and (b) post-expansion wide field imaging
pictures when virus with green fluorescent protein injected
in cortex of macaque; (c¢) image taken with a confocal
microscope and stereoscopically rendered of

the boxed region in Fig. 2(b)
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Fig. 5 Fluorescent particles with diameter of 100 nm obtained by PSIMY® . (a) Conventional {luorescence microscopic

image; (b) reconstructed PSIM image; (c) corresponding scanning electron microscope image; (d) Fourier transform of

Fig. 5(a); (e) Fourier transform of Fig. 5(b); (f) fluorescence intensity distribution
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Fig. 6 Waveguide chips. (a) Rib waveguide; (b) strip waveguide
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Table 2 Main differences between SPoD and SDOM technologies based on fluorescence polarization microscope

Technology Algorithm Orientation information  Acquisition time Resolution
SPoD SPEED No About 300 ms About 100 nm
SDOM Polarization-variant deconvolution Yes About 200 ms About 100 nm
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Table 3 Comparison of several new imaging methods

Method Name Spatial resolution Time resolution Specimen requirement
. ExM 70 i Escherichia coli, mammalian
Expansion X nm Depend on what kind
) i cellss mouse cortex and brain
microscopy {ExM 25 nm of microcopy used )
hippocampus, etc
2.6-flod of Depend on what kind Just proved
Surface PSIM
epi-fluorescence of microcopy used in beads
enhanced )
. 50 nm 8 framees ! Stationary samples that
microscopy CWN . . - .
(with dASTORM) (with ESD need specific preparation
Limited by densely labeled
SPoD 100 nm 3 framees™!
and heterogeneously samples
Fluorescence o
o Limited by densely labeled, and
polarization SDOM 100 nm 5 framess ™!
) homogenously orientated samples
microscopy .
Stationary samples that
polar-dSTORM 10 nm 2-40 min

need specific preparation
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