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Nano-Scale Photoporation by Tightly Focused Lasers: A Survey
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Abstract: A novel cellular transfer method, nano-scale photoporation by tightly focused laser, is
introduced. According to the underlying physical mechanisms, four main-stream photoporation
methods are discussed — Photoporation by CW lasers, whose cutting edge technology is
photoporation by violet diode laser; Photoporation with nanosecond, picosecond or amplified kHz
femtosecond laser pulses, whose most commonly used laser is Nd: YAG laser; Photoporation
based on MHz femtosecond pulse series from femtosecond oscillator, which plays a big role in
multi-scale, interdisciplinary and in vivo research; The newly developed photoporation based on
micro-jet induced by two pulses, which is regarded as the unique active photoporation method. It
is predicted that photoporation, combined with the other techniques, such as two-photon
microscope, lab-on-a-chip, catch-clamp, can strongly affect cell-cell communication, stem cell
lineage commitment, cancer metastasis, laser gene therapy, embryology and nerve regeneration.
Keywords: photoporation; tightly focused condition; cellular surgery; cavitation;micro-jet;
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A/TIOE 337 nm, 3 ns [26] FHET fLAEH 1.35 BT
Ti: sapphire #6 800 nm, 120 fs [27] PR 4 LA 1. 25 NIH; s

.UV AN, 0=355 nm; VIS A ILOE,A=532 nm; IR HL04ME,2=1 064 nm.

SCHRL24 T & i —EREfS B sh T = 80 Y i)
HFEILRG(LEAP™) , B X 45 Pl 40 B A T 5% e
I e i MR W BB 4 < B LRI A
B (dextran) . /N4 RNA GiIRNA) | JFiki, & A
T LA B ARG SR, AEBFSE Y A AT 45 A
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FRIMLA. PSR O A 5 RIS A nT 3R 9 3R 38O ik
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LA RSB T RS OB 2 AL A AT TH 10 pg SR (072
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EAEEAZVN A LA A RS TEA S 2 mm 35
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AN I 1 O 5 3k 2 2O R 1 AR SRR
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TRARIHFFE 9110 200 i 1) TR, AR BE X 40 g o1k
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— P faf i B R AR B RETE BB AR T i
i EN- LA AL TR SN P T A . K
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