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Abstract The development of the modern life science is largly dependent on the manipulation of the cells. such as
removel of the certain protein or subcellular organelle. and the laser cell microsurgery is a powerful tool. Until now,

three mechnisms are explited for the laser cell surgery: general laser tighly focused irradiation, femosecond laser
focused irradiation and gold nanoparticles based laser irradiation. During the past few years, extensive progress and

— .

numerous breakthroughs have been made in this area of research. Here the lastest development of laser cell
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microsurgery and its application in the field of biology and biomedical engineering are reviewed. Furthermore, this
OCIS codes

nanoparticles based on laser cell surgery in comparison with present existing methods.

review covers three different laser cell microsurgerys and their advantages and disadvantages. A large amount of cells
can be manipulated at the same time and no need of many expensive instruments are the main advantages of the gold
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Fig.1 Summary of the relationship beteen the absorber size and irradiation time. In the red region, selective damage is

induced without thermoelastic cavitation. When irradiation time is beyond the A region, larger damage range will be

induced. When the irradiation time is short, the mechanic mechanical damage will occur due to pressure waves and

cavitation bubbles indicated by the B region
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Fig. 2 Cell microsurgery by the laser with different

methods. (a) Tight focusing of the laser beam;

(b) using gold nanoparticles in the target cells
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Fig. 3 (a) PT images of a K562 cancer cell and (b) a cancer cell with 20 nm gold nanoparticles incorporated into it; (c)

transmission electron micrograph of the same cells after a 1 h incubation with nanoparticles (19000 magnification).

White arrows indicate the particles; pump laser of 525 nm wavelength, 8 ns pulse width, 50 ns time delay and

100 m] pulse energy
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