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[bookmark: _GoBack]Instrumental analysis
Scanning electron microscopy (SEM): Hitachi S-4700 FE-SEM (Japan) was used. For all samples, imaging was performed in high vacuum at 15 kV accelerating voltage. Samples in water were dripped down the cover glass (22 x 22 mm). After drying, samples containing cover glass pieces were attached to the polished aluminum stubs substrate through carbon tape. For these samples, it was found to be not necessary to coat the samples (with gold/palladium). This lead to accurate size measurements. All sample solutions were treated in an ultrasonic (30 seconds) bath and vortex mixer (5 seconds) before deposition to reduce aggregation.
Transmission electron microscopy (TEM): TEM specimens were prepared by placing one drop (10 μL) of the nanoparticle solution onto a carbon-coated copper grid and drying at room temperature. As with other techniques, all sample solutions were treated in an ultrasonic (30 seconds) bath and vortex mixer (5 seconds) before deposition to reduce aggregation. TEM was performed with a Hitachi H-7600 (Japan) microscope operated at 80 kV and a Tecnai G2 F30 (Germany) microscope operated at 300 kV.
Photoluminescence (PL): The fluorescence emission spectra of samples were obtained using a fluoroluminescence spectrometer (Quanta Master, Photon Technology International, NJ, USA) equipped with a xenon lamp (Arc Lamp Housing, A-1010B™), monochromator, and power supply (Brytexbox). All samples include MSNs, S3, S3P, FS3P-G were dispersed in HPLC-grade water with same concentration 4 mg/ml.  Samples were checked both for excitation and emission scan with integration 0.1 seconds.
Fourier Transform Infrared Spectra (FTIR): After powder samples were dried by a freeze-dryer, then put a small amount of these powder directly on between two support plates without hygroscopic material (such as NaCl or KBr). The FTIR spectra were recorded using a FTIR spectrometer (Vertex 70, Bruker, USA).
UV-visible absorption: With the in-vitro release tests, to determine the amounts of released drugs, standard calibration curves were obtained from the ultraviolet-visible absorption peaks of the drug. Immediately after S3/C, FS3P/C or FS3P-G/C were added to the PBS solution, an aliquot was periodically sampled from the solution to monitor the released drug amounts by UV-vis spectroscopy (NanoDrop; NanoDrop Technologies, Wilmington, Delaware, USA). 
Raman spectroscopy: Raman spectra of probe molecules were measured by a micro-Raman spectrometer (ANDOR Monora 500i) and light microscope BX43-Olympus. Indium tin oxide (ITO) glass was used to check Raman spectra which as is a substrate to surface-enhanced Raman scattering (SERS). ITO glass was washed by sonication for 5 min in HPLC-grade water, then samples in water were deposited on a surface of ITO glass. After the deposition process was complete, samples were dried at room temperature and checking Raman spectroscopy.
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Figure S1. The schematic illustration of APTMS-FITC conjugates, PDA coting, and electrostatic interactions between Polydopamine and Graphene oxide in FS3 NPs.
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Figure S2. (a) UV-Vis absorption spectra of FS3, FS3P, FS3P-G and FS3P-A NPs in PBS, (b) SEM image of FS3P-G NPs, (c) EDS spectra of core-shell FS3P-A.
					(a)                                                                               (b)
Figure S3. Temperature-variation curves of S, S3P-G/C, F (Fe3O4), FS3P-G/C, S3P-A/C and FS3P-A/C solutions under NIR irradiation by an 808 nm laser for 10 min: (a) at a power density of 1.5 W/cm2 and NPs concentration of 2.5 mg/mL, (b) at a power density of 2.0 W/cm2 and NPs concentration of 5 mg/mL.
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Figure S4. (a) Cumulative cisplatin release profiles from FS3P/C, and FS3P-A/C in PBS at pH 7.4 and pH 5.5; (b) the model fit of release amounts versus cumulative square root time by SP/C and FS3P/C, and FS3P-G/C, FS3P-A/C in PBS at 37oC pH 5.5. 
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Figure S5. Confocal Microscopy of HEK293 cells after 4h incubation with (a) SP/C, (b) FS3P-G/C, (c) FS3P-A/C and (d) FS3P-G-E/C
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Figure S6. Thin-section TEM images of SH-SY5Y incubated with Magnetic mesoporous silica nanoparticles. (a) SP/C, (b) FS3P-G/C and (c) FS3P-G-E/C. Arrows denote metal oxide particles or particulate matter.
[image: ]
Figure S7. Cell viability of HeLa cells and their morphological observation (the down panel) incubated with or without FS3P-G/C (concentration 5 g/ml) with or without 808 nm NIR laser irradiation at 1.5 W/cm2 for 5, 10 and 15 min.


Table S1. Physicochemical properties of S, S3, FS3 and FS3P measured by BET–BJT and Zeta potential
	Sample
	Surface Areaa)
(m2/g)
	Pore Volumeb)
(cm3/g)
	Pore Sizeb)
(nm)
	Average pore diameter c) 
(nm) 
	Zeta-potential at pH 7.4
(mv)

	S
	260
	0.62
	10.2 
	2.38
	−37.7 ±5.5

	S3
	1156
	1.67
	5.6
	1.45
	−12.3±4.2

	FS3
	846
	1.30
	6.2
	1.54
	−19.1±3.6

	FS3P
	16
	0.05
	23.1
	3.1
	+21.1±3.8


a) The surface area was estimated according to the Brunauer–Emmett–Teller (BET) method.
b) The pore size and pore volume were calculated by the Barrett–Joyner–Halenda (BJH) method.
c) Average pore diameter, estimated using the desorption branch of the isotherm and the BJH formula (average pore diameter = pore volume / surface area). 



Table S2. The summary of fitted parameter values of kinetic models applied to the release data of SP/C, FS3P/C and FS3P-G/C and FS3P-A/C
	Case
	As-prepared NPs
	Diffusion models
	Formula
	Parameters

	A
	SP/C
	Sigmoid behavior
(S-shaped behavior)
	Qt/Q∞ = (Qmax tγ)/(Q1/2 + tγ)
	γ  = 2.1

	
	FS3P/C
	K-P model #
	Qt/Q∞ = kR tn
	kR = 9.5
n = 0.64

	B
	FS3P-G/C
	K-P model
	Qt/Q∞ = kR tn
	kR = 10.5
n = 0.62

	
	FS3P-A/C
	K-P model
	Qt/Q∞ = kR tn
	kR = 6.9
n = 0.71



# K-P model indicate the Korsmeyer-Peppas model.
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