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Preparation of Superparamagnetic Gold Nanocomposites with Different Diame-
ters and Their Imaging and Therapy Applications
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Abstract: Superparamagnetic gold nanocomposites (SGNs), which have great potential in magnetic resonance imag-
ing (MRI) and photothermal therapy (PT) on cancer, have been successfully synthesized via the in-situ reduction and
the following seed-mediated growth route. It is found that the dimension of SGNs could be facilely tuned by changing
the encapsulation amount of Fe;Oy/tetrahydrofuran solution, and SGNs with diameters of 100, 150 and 200 nm were
thus obtained. The as-synthesized SGNs present regularly spherical morphology, narrow size distributions and mono-
dispersity in aqueous solutions. It is revealed that SGNs modified with SH-PEG are capable for simultaneous MRI and
photothermal therapy. Especially, SGNs with average diameter of 150 nm exhibit the strongest absorption capacity and
highest photothermal conversion efficiency with 808 nm laser. The temperatures in vitro and in vivo were increased by
37 "C and 25 C, respectively. Therefore, it is hopeful that tumor can be imaged well and killed efficiently under laser
irradiation after intratumoral injection of such a kind of nanocomposites.
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Fig. 1 Dynamic size distributions of the SGNs at different
stages (a) and different diameters (b)
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Fig. 2 SEM images of Au-SSCNs and SGNs with different
diameters

(a) Au-SSCNs-1; (b) Au-SSCNs-2; (c) Au-SSCNs-3; (d) SGNs-1; (e)
SGNs-2; (f) SGNs-3
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Fig. 3 TEM images of Au-SSCNs and SGNs with different
diameters

(a) Au-SSCNs-1; (b) Au-SSCNs-2; (¢) Au-SSCNs-3; (d) SGNs-1; (e)
SGNs-2; (f) SGNs-3

235k 650, 800 F11 950 nm. 1 H, Bi% SGNs H4&
WORL IR AR AR K, SRAMR IS K AR B B 40 R%, T
({4 P30 O [ s S T < T VUNIG B T VLW
ke P R [/ N R R R S S SN 1T
e T ARG 2E R T IOR []  B 4(b) 248 SH-PEG &
i J5 AN [A) R 4% Y SGNs-PEG & & ki 7 808 nm
WO RN R R B I R AR A A . W BUE
T30 B T, SGNs-PEG 5 & Bk 4 2l K #5471
W E T A, HRAA4 150 nm ) SGNs- PEG-2
BRSO, WE FFT 37 °C, 435
Et. SGNs-PEG-1 1 SGNs-PEG-3 i1 1 5 CHI9 C, iX
AIRE SR BT 06 OG IR R BT R H  808 nm K
5 SGNSs-PEG-2 [ 48 A1 Hi W A0 & AH X B JiF 5 2,
IE I, WO B R K, RO AR i A 1 F R
5
2.2 A[E#I1E SGNs-PEG E & Fhigyks PT
1 MRI 158

K 5 EARFEKAEN SGNs-PEG & & ik 5
MDA-MB-435 41 g 3L 5597 5 45 808 nm ' I 1)

(a) SN | SGNs-2 SGNs-3

I —— SGNs-1

2 —— SGNs-2
3 SGNs-3
3

Ext.

200 600 800 1000 1200

Wavelength / nm
60 (b)
551
50k "‘/—‘
= 40k —u— SGNs-PEG-1
I —*— S(GNs-PEG-2
51 —e—SGNs-PEG-3
30 —4—H,0
25+
2(] K 1 M 1 i | i | L ] " 1
0 100 200 300 400 500 600

Time /s

K4 RFEPRLARIY SGNs [F1584h—n] WGBS ] i85 B IL w01
W () M4 SH-PEG &1 f5 A R RLA2 1 SGNs-PEG 5 &
KLAE 808 nm O IUT VEBf I ) A2 A R4 1] (b)

Fig. 4 UV-Vis spectra and digital photographs of SGNs with
different diameters (a) and temperature change of SGNs-PEG

with different diameters under irradiation time of 808 nm
laser (b)
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Fig. 5 MDA-MB-435 cell viability cultured with SGNs-PEG
at different Au concentrations under 808 nm laser irradiation (a)
and plots of inverse transverse relaxation time (1/T,) vs Fe
concentration (b)
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laser irradiation
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