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Near-infrared (NIR) pulsed lasers have been used in biology for diverse applications. Optical
breakdown induced by focusing the laser allows us to dissect/stimulate cells with submicron order
precision, which is applied for gene introduction through plasma membrane disruption, firing
neuron etc. Because of this background, it is important for precise and less-invasive cellular
modification to understand the onset and morphology of femtosecond laser submicron ablation in
cells e.g. threshold energy for laser ablation and to study physical evidence of intracellular laser
irradiation.

To accomplish that goal, cells were irradiated with NIR pulse laser (780 nm, 82 MHz, 80
fs) and the submicron sized laser-ablated areas in cells were observed with transmission electron
microscopy (TEM). The laser was irradiated to fixed cellular cytoplasm and TEM image clearly
shows the laser-ablated region. And to induce the evidence of ablation there was threshold mean
power which is around 40 mW in cytoplasm. By observing ultrathin sliced cellular sections, the
laser-affected region is reconstructed, and found to be comparable to the point spread function of
the laser irradiation, which implies bubble type ablation is induced or effect of linear absorption is
dominant. The lack of observations without fixation before the irradiation was attributed to the
rapid collapse of the laser-induced bubbles and/or the diffusion of any observable physical effects
from the irradiation site.

The evidences of NIR laser pulsed-induced ablation were observed with the same
condition of the laser irradiation where Ca®>" wave in cells is induced via the irradiation of NIR
pulses. This result implies that the disruption of Ca®** stores (ER, mitochondria etc) by laser
irradiation cause Ca”* through amplification process called Ca**-induced Ca*" release (CICR).
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