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Abstract: A novel sandwich-like nanocomposites of rGO/Fe;0,@mSiO,were successfully fabricated through a facile
method. The morphology and properties of nanocomposites were characterized by SEM, TEM, FTIR, XRD and N,
adsorption-desorption. As a result, it was observed that the nanocomposites exhibit the saturation magnetization of 32
emu +g~', and possess abundant pores with a large surface area as much as 217 m*+g™". The loading capacity of
Pentafluorouracil (5-FU) with the nanocomposites was high (57.34%). The formation mechanism of rGO/Fe;0,@
mSiO, was discussed. Additionally, the synergistic anticancer efficacy of as-prepared nanocomposites against Hel.a
cell line was investigated by MTT assay and cell fluorescence microscopic imaging analysis. The results indicated
that 5-FU loaded in the nanocoposites is effectively delivered to tumor lesion sites under the action of magnetic
targeting. Moreover, the rGO/Fe;0,@mSiO, nanocomposites have excellent photothermal conversion properties under

light conditions, and show significant killing effect on HeLa cells.
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Scheme 1 Preparation, drug loading and controlled release of rGO/Fe;0,@mSiO, nanocomposites
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Fig.2 (A) XRD patterns of Fe;0, (a), GO (b), GO/Fe;0, (¢) and rGO/Fe;0,@mSi0, (d); (B) FTIR spectra of different samples
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Inset in (A): top left: the nanocomposites in DI water are attracted toward the magnets; bottom right: the magnification at low magnetic field;

Inset in (B): thermal images of the DI water(a) and the aqueous dispersion of Fe;0, (b), GO (c), GO/Fe;0, (d), GO/Fe;0,@mSiO, (e) and

rGO/Fe;0,@mSi0; (f)
&l 4
Fig.4

samples under 808 nm irradiation/cooling four cycles

(A) Fey0y (a) xGO/Fe;0,@mSiO, (b) 17 HE M2k, (B) FE 7K 43 BORAE 808 nm HOLAE IR BT FIVS 21 4 YR i B2 A2 Ak i 48
(A) Magnetization curves of Fe;0, (a) and rGO/Fe;0,@mSiO, (b); (B)Photothermal curves of aqueous dispersion of different
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Inset in (A): pore size distribution; Inset in (B): linear standard curve of 5-FU with different concentrations calculated by

UV spectra at a wavelength of 266 nm
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Fig.5

(A) N, adsorption isotherms of rGO/Fe;0,@mSi0O,; (B) UV absorption spectra of the 5-FU solution before (a) and after (b)

loaded on the rGO/Fe;0,@mSi0, nanocomposites; (C) Release behaviors of 5-FU from rGO/Fe;0,@mSi0,-5-FU

nanocomposites in PBS with different pH values without or with NIR laser irradiation for 10 min, respectively
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Fig.6  Viability of Hel.a cells incubated with different concentrations of rGO/Fe;0,@mSi0, and rGO/Fe;0,@mSi0,-5-FU

without (A) and with (B) irradiation
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Fig.7  Fluorescence microscopy images of HeLa cells
incubated with nothing (a), rGO/Fe;0,@mSiO,
(b, d) and rGO/Fe;0,@mSi0,-5-FU (c, e) without

(a~c) and with irradiation(d, e)
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