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Abstract: The template method and sol-gel technique were used for the preparation of gold nanorod-silica

core-shell (GNR@ Si0O, ) nanocomposites. The controllable synthesis, spectroscopic properties, cytotoxicity
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and cell imaging of these nanocomposites were discussed by using UV-Vis spectrophotometry, transmission e-

lectron microscopy, confocal microscopy and other characterized measurements. The results show that, by con-

trol of the reaction time, the thickness of silica shell can be facilely tuned in the regime of 20 —30 nm; the

colloidal stability of gold nanorods has been greatly improved, and their cell cytotoxicities are significantly de-

creased due to the presence of the silica shell. In addition, fluorescent probes can be easily attached on the

silica shell by post chemical reactions. As formed fluorescent core-shell nanocomposites can be easily captured

by cells through endocytosis pathway, which is useful for the optical imaging. Therefore, these nanoparticle

composites have a great potential in fields of biosensors, cell imaging and photothermal therapy.
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Fig.1 TEM images of GNRs and GNR@ Si0O,
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Fig.2  Zeta potentials of GNR@ Si0O, before and after
removing the CTAB

GNR@ SiO, JIUhE [ FRAIE 55 25 T (A W g 0ég v L)
FIH UV-Vis 4066 kAT % , W iE 3 iR,
GERFW AR 20 nm B TR ALEE R RS,
GNR@ Si0, 1Y 4 & + g 0 ]\ 725 nm F8 3|
735 nm, XFPLREL G R A LR 5]
GNRs R IH AT 5 3R 10 10 i S 301

(a) GNRs
(b) GNR@SIO,
51
g
2
(=}
28
<
400 500 600 700 800

Wavelength /nm

K13 GNRs Fl GNR@ SiO, [ 5NAT LI sl
Fig.3 UV-Vis absorption spectra of GNRs and GNR@
Sio,

3.3 RS HERNE

GNRs Hl GNR @ SiO, K7+ (1) 20 A 5 P 38 1o
MTT 3 SEF TR, 3% LR HepG2 41 AR A5
X4, FH MTT 3£ T AR TR A oD A 1.0.5,
0.25, 0.125,0.0625 #1 0.031 25 F &/ T
GNRs il GNR@ SiO, 44K pi 4 H T )9 HepG2
YL 24 h IS PERSE IR  [R] B 5 AN AN KR 4%
T (CON) 98 HepG2 40 24 h Y15 1 4 52 i
PELLER . Wi 4 frs , 259838 . GNRs fil GNR@
Si0, %} HepG2 2 i) 2 1 1 HH 52 50 dat ARt e, &4
LB P B o — U B %) e B 14 A por 2 7 [)—
AT GNRs 1Y 4 M 5 7F i & MR T GNR @
Si0, ,0D {H#£ 0. 062 5 B} GNR@ SiO, tt. GNRs
HH S AV ) 200 BRI T B R R ) B I, A P B

< 120 B GNR
< :  m GNR@SIO
> ORI
Z 80
3
>
Z 40
L
S
0
Z 9 8 8§ 8 8 2 -
o AN 1 =
8 a o 8 s °
z 3 °©
<
OD

K4 GNRs #1 GNR @ Si0, %I JIT ¥ 40 Ma 3 7 1
A
Fig.4  Cell activity diagram of GNRs and GNR@ SiO,
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(a) Hochest fluorescence image
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Fig.5 Confocal laser scanning microscopy localization imaging of GNR@ SiO,-FITC nanoparticles and HepG2 cells incuba-

ted for 6 h in hepatoma cells
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