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1. Synthesis of SPIO nanocrystals
Chemicals. Iron (Ⅲ) acetylacetonate (Fe(acac)3, 99 %), 1,2-hexadecanediol (THCH, 90%), oleic acid (CH3(CH2)7CH=CH(CH2)7COOH, 90%), oleylamine (CH3(CH2)7CH=CH(CH2)7CH2HN2, 70%), phenyl ether, benzyl ether, 1-octadecylene, carbonyldiiazole, and mPEG-OH (Mn = 550, 2k, or 5k Da) were purchased from Sigma-Aldrich. All chemicals were used as received without further purification. Ultrapure water (18 MΩ/cm) in all experiments was obtained by passing through an ultra-pure purification system.
Synthesis of 4 nm SPIO nanocrystal. Fe(acac)3 (1 mmol), 1,2-hexadecanediol (5 mmol), oleic acid (3 mmol), oleylamine (3 mmol), and phenyl ether (10 ml) were mixed and magnetically stirred under a flow of nitrogen after deoxidized in a two-necked flask. The mixture was heated to 200 °C for 30 min. Then, under a blanket of nitrogen, the mixture was heated to reflux (265 °C) for another 30 min. The black-brown mixture was cooled to room temperature by removing the heat source. Under ambient conditions, ethanol (160 mL) was added to the mixture, and a black material was precipitated and separated via centrifugation (5000 rpm, 10 min). The black product was dissolved in hexane, centrifugation (12000 rpm, 20 min) was applied to remove any undispersed residue. The productwas then precipitated with ethanol, centrifuged (6000 rpm, 10 min) to remove the solvent, and redispersed into hexane.
Synthesis of 6 nm SPIO nanocrystal. Fe(acac)3 (1 mmol), 1,2-hexadecanediol (5 mmol), oleic acid (3mmol), oleylamine (3 mmol), and benzyl ether (10 ml) were mixed and magnetically stirred under a flow of nitrogen after deoxidized in a two-necked flask. The mixture was heated to 200 °C for 2 h. Then, under a blanket of nitrogen, the mixture was heated to reflux (∼290 °C) for 1 h. The black-colored mixture was cooled to room temperature by removing the heat source. Following the workup procedures described in the synthesis of 4 nm SPIO.
Synthesis of 8 nm SPIO nanocrystal. Fe(acac)3 (1 mmol), 1,2-hexadecanediol (5 mmol), oleic acid (3 mmol), oleylamine (3 mmol), and 1-octadecylene (10 ml) were mixed and magnetically stirred under a flow of nitrogen after deoxidized in a two-necked flask. The mixture was heated to 200 °C for 2 h. Then, under a blanket of nitrogen, the mixture was heated to reflux (∼310 °C) for 1 h. The black-colored mixture was cooled to room temperature by removing the heat source. Following the workup procedures described in the synthesis of 4 nm SPIO.

2. Supporting Figures and Tables
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Figure S1 Synthesis scheme of dopamine-modified polyethylene glycol (mPEG-DA)
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Figure S2 1H NMR spectra (CDCl3) and characteristic peaks assignment of mPEG-CI (Mn = 550 Da)
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Figure S3 1H NMR spectra (CDCl3) and characteristic peaks assignment of mPEG-DA (Mn = 550 Da)
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Figure S4 1H NMR spectra (CDCl3) and characteristic peaks assignment of mPEG-CI (Mn = 2k Da)
[image: ]
Figure S5 1H NMR spectra (CDCl3) and characteristic peaks assignment of mPEG-DA (Mn = 2k Da)
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Figure S6 1H NMR spectra (CDCl3) and characteristic peaks assignment of mPEG-CI (Mn = 5k Da)
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Figure S7 1H NMR spectra (CDCl3) and characteristic peaks assignment of mPEG-DA (Mn = 5k Da)
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Figure S8 SAED pattern of SPIO nanocrystals. (a) 4 nm SPIO; (b) 6 nm SPIO; (c) 8 nm SPIO; (d) The d-spacing values along with their respective hkl indexes for 4 nm, 6 nm, and 8 nm SPIO, and compared to the known lattice spacing for bulk Fe3O4 from the PDF database.
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[bookmark: OLE_LINK1]Figure S9 The schematic preparation of PEGylated SPIO nanoparticles (SPIO@PEG)
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Figure S10 DLS size changes of PEGylated 4 nm SPIO with time in 20% FBS solution at 37 ºC. (a) and (d): 4-nm SPIO@PEG550; (b) and (e): 4-nm SPIO@PEG2k; (c) and (f): 4-nm SPIO@PEG5k
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Figure S11 DLS size changes of PEGylated 6 nm SPIO with time in 20% FBS solution at 37 ºC. (a) and (d): 6-nm SPIO@PEG550; (b) and (e): 6-nm SPIO@PEG2k; (c) and (f): 6-nm SPIO@PEG5k
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Figure S12 DLS size changes of PEGylated 8 nm SPIO with time in 20% FBS solution at 37 ºC. (a) and (d): 8-nm SPIO@PEG550; (b) and (e): 8-nm SPIO@PEG2k; (c) and (f): 8-nm SPIO@PEG5k


Figure S13 Cytotoxicity test of PEGylated SPIO nanoparticles with mouse macrophage cell line Raw 264.7


Figure S14 Cytotoxicity test of PEGylated SPIO nanoparticles with mouse macrophage cell line Raw 264.7


Figure S15 Cytotoxicity test of PEGylated SPIO nanoparticles with mouse macrophage cell line Raw 264.7
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Figure S16 MRA images of SD rats before and after intravenous injection of Magnevist (GdDTPA).







Table S1 Mean particle size (mean ± standard deviation) in DLS of nine PEGylated SPIO.
	Sample
	Size
(nm)

	
	

	4-nm SPIO@PEG550
	6.1 ± 1.1

	4-nm SPIO@PEG2k
	7.7 ± 1.6

	4-nm SPIO@PEG5k
	10.2 ± 1.3

	6-nm SPIO@PEG550
	11.4 ± 5.8

	6-nm SPIO@PEG2k
	13.4 ± 9.2

	6-nm SPIO@PEG5k
	15.8 ± 10.0

	8-nm SPIO@PEG550
	15.6 ± 10.5

	8-nm SPIO@PEG2k
	18.1 ± 12.2

	8-nm SPIO@PEG5k
	20.2 ± 10.4


























Table S2 The results of Cytotoxicity and Serum stability test of 4-nm SPIO@PEG550 nanoparticle, and statistical analysis.
	A
Sample（ classify）
	Fetal bovine serum(20%) and PBS(80%) were bathed in 37 ℃ water(size d.nm)

	
	5min
	1h
	3h
	5h
	24h
	F
	P

	4-nm SPIO@PEG550（ Number）
	6.55±5.86
	7.24±5.55
	7.26±5.05
	8.95±6.15
	8.97±5.62a
	3.25
	0.02

	4-nm SPIO@PEG550（ Intensity ）
	37.84
(18.17,91.28)
	43.82
(15.69,78.82)
	43.82
(18.17,91.28)
	43.82
(13.54,78.82)
	50.75
(13.54,78.82)
	0.32
	0.864

	B
	Fe concentration(optical density, OD=ODSPIO-ODcontrol)

	
	0ug/ml
	5ug/ml
	10ug/ml
	15ug/ml
	20ug/ml
	F
	P

	4-nm SPIO@PEG550
	0.79±0.05
	0.78±0.06
	0.78±0.05
	0.79±0.06
	0.72±0.06
	1.39
	0.256 


a: P<0.05 compared with 5min
4nm SPIO@PEG550	5.2156753636530242	6.2412926353287617	5.7704496141508637	6.7823998931025917	6.4233479214688449	5.2156753636530242	6.2412926353287617	5.7704496141508637	6.7823998931025917	6.4233479214688449	0	5	10	15	20	99.999999999999986	98.256695300656901	98.559878726629606	99.823143001515916	90.752905507832224	4nm SPIO@PEG2k	5.2156753636530242	2.3598371761163484	3.5983301775401619	12.456477579754582	4.3617572086026453	5.2156753636530242	2.3598371761163484	3.5983301775401619	12.456477579754582	4.3617572086026453	99.999999999999986	108.91864578069732	100.58110156644771	102.27387569479535	91.359272359777677	4nm SPIO@PEG5k	4.7943041649902813	1.5720717962210291	7.520589561658813	5.1283547130254155	3.3395196746077098	4.7943041649902813	1.5720717962210291	7.520589561658813	5.1283547130254155	3.3395196746077098	99.999999999999986	93.570894592574135	101.56989783204587	93.969598803887365	98.554697233989529	Fe concentration (μg/ml)


Cell Viability (%)




6nm SPIO@PEG550	8.0342417131156001	3.0519013343434969	3.8354260839822167	5.8678397115806851	5.766251632143935	8.0342417131156001	3.0519013343434969	3.8354260839822167	5.8678397115806851	5.766251632143935	0	5	10	15	20	100.00000000000001	100.00575539568345	101.91654676258995	102.031654676259	100.30503597122302	6nm SPIO@PEG2k	9.9010308643769935	8.1560548305441447	3.8555081218316452	4.5090884656903736	7.5374606522290941	9.9010308643769935	8.1560548305441447	3.8555081218316452	4.5090884656903736	7.5374606522290941	0	5	10	15	20	100	91.686933451249175	97.722750386911358	93.101923502100377	94.561131992040714	6nm SPIO@PEG5k	9.9010308643769935	5.4935960842401883	2.5707613272162058	5.3028030905630228	7.5305832280814444	9.9010308643769935	5.4935960842401883	2.5707613272162058	5.3028030905630228	7.5305832280814444	0	5	10	15	20	100	98.164934777802344	99.933672341366346	95.998231262436434	96.705726287862063	Fe concentration (μg/ml)


Cell Viability (%)




8nm SPIO@PEG550	11.360475132182907	7.5675813484010641	7.4321881879250995	8.3374295799450771	9.1304030514404033	11.360475132182907	7.5675813484010641	7.4321881879250995	8.3374295799450771	9.1304030514404033	0	5	10	15	20	100	107.0993914807302	104.74645030425964	101.72413793103445	104.42190669371197	8nm SPIO@PEG2k	11.360475132182907	8.2469765956398184	6.1468813654639796	9.256562900612975	4.0042232559096371	11.360475132182907	8.2469765956398184	6.1468813654639796	9.256562900612975	4.0042232559096371	0	5	10	15	20	100	104.07707910750507	100.32454361054768	103.73225152129817	97.667342799188631	8nm SPIO@PEG5k	8.6434107150035633	8.6238884557809481	5.5896416463441261	9.3102489658053038	7.1158157015436885	8.6434107150035633	8.6238884557809481	5.5896416463441261	9.3102489658053038	7.1158157015436885	0	5	10	15	20	100	100.92480900683555	98.813831926015268	97.889022919179737	94.813027744270173	Fe concentration (μg/ml)


Cell Viability (%)
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