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In medicine and biology when the laser is used, the parameters, such as pulse duration, irradiation

5l

larger exogenous materials such as plasmid DNA into living cells by adjusting the laser parameter.

energy,pulse number and irradiation manner are very important. Light-absorbing nanoparticles that are heated by
=

short laser pulses can transiently increase the membrane permeability. Different laser sources and irradiation manner
were used to investigate the transfection efficiency accociated with the laser parameters. After irradiation, the
memebrane permeability was evaluated by flow cytometry assaying of propidium iodide (PI) and fluorescein
isothiocyanate (FITC) dextran. The mechanism of light-induced damage was studied by thermal modeling. The
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preliminary results suggest that this laser-induced permeability strategy provides a promising new means of delivering
=
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Flow cytometer measurement of Karpas-299 cells staining PI and FITC-D. The cells were attached by 30 nm ACT1

immunogold particles and irrdiated by a single pulse with different energies (Surelite I Nd : YAG laser). (a) Control, no
light; (b) 7.5 mJ; (¢) 1.0 mJ; (d) 15 mJ; (e) 20 m]J. The fraction of dead and transfected cells is shown in (f)
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Fig. 2 Flow cytometer measurement of Karpas-299 cells staining PI and FITC-D. The cells were attached by 30 nm ACT1

irradition energy /mJ

immunogold particles and scanning irradiated by about 2500 pulses with different energies (UG371-10 Nd : YAG laser). (a)
Control,no ligth; (b) 0.5 mJ;(c) 0.8 mJ;(d) 1.2 mJ. The fraction of dead cells and trransfected cells is shown in (e)



1612 B %

M I S5 45 A AT L B T RO R TE
CHLAZ SR Tt AR AR [R]) 1 >R I — 4 ik b A 1] fE
HE Sy, 20 i B P e A i T LAGA B 4000 (WL D
AT TR0t SR 2R - R P41 4 IS5 R 5 4 0 i
PEATHHE — U R 5 28 2500 Akl [ 2 APy &5
RIS BAE AR R T 2500 Ak 3 4> B 5 55 Y 52
B A AN B 5 SR B T LA 3200 76 K

X PO AN T 14 240 LA [ 1 RS =X R 7 )
[) R A 4536 o Bl 2 Tk v B £ AR Dk b i T B9 596 0 40 i
%308 37511 BT AR B v ) 240 K5 T B T A M Y i R
SN AE— 5 BTE R N 5 A BT I e A A i
KCH B3GR R S8 A8 K A8 T AR KR Y IR
1713 24 6t ik 8 F i — 5 19 FBL 5 o 1
BN 2 1R ) 240 R A T B8 T A O DR s
3.2 AERHTXAZME

T AN [ BRI T 30k 20 i R 3 o 4 1) 5
Wi« A5 P Af A 75 30T 233 R FH A [ BE & A ] fik e
80 H 0T 20 R AT BRI AR U X AL % 4
FROeRR . X T B IR J7 50 2R B BR A AR
10 mJ, ik vh % H A 1~50 Z [a] 28 4k s % 44 7 =X
R MR & K 0.8 ml, i bk v B H 4l ok
2500 Y 475 Ko CRF B dh 58 42 371 1 — il 75 222500 1> ik

=t

¥ it 29 &

90

- 80 - Il transfection &

S 70+ V2223 death

@ 60

s 50 =

£ 30 7

: .

& 20 /
10 /
0 7

con 1 5 10 20 50
number of pulse

P 3 R FH Ot 2 A G000k 1) T 4 AR 0 e 24 A D 1Y

o8 4 A ik b % B ORR B R 45 2R (Surelite T Nd ¢
YAG laser)

Fig. 3 Percentage of transfected and dead cells as a
function of the pulse number assayed by flow

cytometer (Surelite I Nd ¢ YAG laser)
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Fig. 5 Influence of the pulse width on membrane permeabilization and cell death for 30 nm BerH-2 gold and cell conjugates

with scanning irradiation, (a) and (b) are the results of the picosecond laser irradiation, (c¢) and (d) are the results

of the nanosecond laser (YG671-10 Nd : YAG laser) irradiation
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