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1. Synthesis of AIEgen-Si(OCH3)3 

 

Scheme S1. Synthetic route of AIEgen-Si(OCH3)3. 

1.1 Synthesis of the 3-azidopropyltrimethoxysilane 

Synthesis of the 3-azidopropyltrimethoxysilane was according to the similar 

method in the literatures [1, 2]. In detail, 3-chloropropyltrimethoxysilane (2 mL, 

10.875 mmol), sodium azide (1.76 g, 27.188 mmol), tetrabutylammonium bromide 

(0.644 g, 2 mmol) and dry acetonitrile (35 mL) were added to a 50 mL three-necked 

round-bottomed flask. Under N2 atmosphere, the reaction mixture was stirred for 48 h 

at 82 °C. After the flask is cooled in air, the unreacted sodium azide was collected by 

centrifuged then used for recycling. The acetonitrile was removed under reduced 

pressure. About 15 mL cyclohexane was added to above mixture and subsequently 

filtered. Cyclohexane was removed from the filtrate under reduced pressure and the 

colorless liquid was obtained. 1H NMR (400 MHz, CDCl3), δ: 3.57 (s, 9H), 3.24-3.28 

(t, 2H), 1.68-1.72 (m, 2H), 0.67-0.71 ppm (m, 2H). 

 

1.2 Synthesis of AIEgen-Si(OCH3)3 

AIEgen-Si(OCH3)3 was synthesized according to the literature [3]. In a 25 mL 

Schlenk tube, 17.34 mg (40.5 μmol) 1,1,2,2-tetrakis(4-ethynylphenyl)ethene and 

33.25 mg (162 μmol) 3-azidopropyltrimethoxysilane and 9.04 mg (97.2 μmol) 

Cu(PPh3)3Br were dissolved in 2 mL dry THF. After stirring for 5 h at 60 °C, the 

reaction mixture was centrifuged at 10000 rpm for 10 min. During the reaction, water 

and oxygen were carefully excluded. The THF was removed from supernatant under 

reduced pressure. 



2. Additional spectra 
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Figure S1. FTIR spectra of (a) 3-azidopropyltrimethoxysilane; (b) AIEgen; (c) 

AIEgen-Si(OCH3)3. 
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Figure S2. FTIR spectra of (a) HNPs; (b) PVP-coated HNPs; (c) SNP-1 sample 

prepared according to the reaction conditions listed in Table 1. 

 

The chemical compositions of fluorescent α-Fe2O3 NPs were determined by 



FTIR and XPS spectra taking the spindle fluorescent α-Fe2O3 NPs (SNP-1, Table 1) 

as an example. As shown in Figure S2, the typical bond related to the Fe-O stretches 

in α-Fe2O3 appears at 574 cm-1 (Figure S2a) [4]. The weak bands at 1294 and 1425 

cm-1 ascribed to the stretching vibrations of N→H-O and pyrrole ring, respectively, 

were observed in the spectra of PVP-coated HNPs (Figure S2b) [5], demonstrating 

that PVP was adsorbed onto the surface of α-Fe2O3 NPs prior to sol-gel reaction. In 

the case of SNP-1 sample, intense absorption bands at 1089, 802 and 941 cm-1 

assigned to the stretching vibrations of Si-O-Si and Si-OH appeared and the 

corresponding peak of Fe-O stretches in α-Fe2O3 at 574 cm-1 became weak as shown 

in Figure S2c [6], indicating that SiO2 layer was formed around α-Fe2O3 NPs. It was 

noted that the characteristic peaks corresponding to AIE molecules could not be 

clearly observed, possibly due to their amounts captured in the SiO2 layer were small. 

 

0 200 400 600 800

C 1s

Fe 2p

N 1s

Binding energy (eV)

(a)

(b)

Si 2p
Si 2s

C 1s

O 1s

 
 

Figure S3. XPS spectra of PVP-coated HNPs (a); SNP-1 sample prepared according 

to the reaction conditions listed in Table 1 (b). 

 

X-ray photoelectron spectra (XPS) of PVP-coated HNPs and fluorescent SNP-1 



sample were depicted in Figure S3. There are four characteristic peaks at 285, 399, 

529 and 710 eV in the XPS spectra of PVP-coated HNPs (Figure S3a) assigned to the 

binding energies of C1s, N1s, and O1s, and Fe2p, respectively, implying that PVP are 

covered around HNPs to prevent the aggregation of them each other via possibly main 

hydrogen bonding between N atoms in PVP and H-O groups on the surface of 

α-Fe2O3 NPs. For the fluorescent SNP-1 sample, its XPS spectra displays typical Si2s 

and Si2p peaks at 154 and 101 eV, respectively, but without Fe2p peaks. These results 

indicated that SiO2 shell layer was successfully formed on the surface of α-Fe2O3 NPs, 

which covered up the characteristic peak of Fe2p due to the thickness of SiO2 shell for 

SNP-1 sample was up to 26 nm. 

 

3. Determination of fluorescence quantum yield 

 The fluorescence quantum yield of all as-prepared fluorescent HNPs samples 

were determined by using rhodamine B (Φ = 0.73, in ethanol) as the fluorescence 

standard, and were calculated according to the equation as following [7]: 

Φ1 = ΦB ×
AbsB × F1 × λexB × η1

Abs1 × FB × λex1 × ηB  

Subscripts 1 and B refer to the unknown sample and the standard sample, respectively. 

where Φ1 is the fluorescence quantum yield, A is the absorbance at the excitation 

wavelength, F is the area under the corrected emission curve, and η is the refractive 

index of the solvent used. 

 

4. Determination of Zeta potentials 

Table S1 Zeta potentials of three fluorescent inorganic nanoparticles in different 
systems.a 

Sample Zeta potentials (mV) 
Water Water containing serumb PBS buffer containing serumc 

SNP -24.3 -19.8 -9.73 
ENP -26.1 -20.0 -9.21 

QSNP -29.6 -18.1 -8.88 



aMeasured by DLS. bH2O/fetal bovine serum (FBS) = 10:1 (v/v). cPBS buffer (0.0067 
mol/L, pH 7.0-7.2) + fetal bovine serum (FBS) (PBS buffer/FBS = 10:1 (v/v)). 
[Sample] = 200 mg/mL. 
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Figure S4. Zeta potentials of (a) SNP, (b) ENP and (c) QSNP in water containing fetal 
bovine serum (FBS) (H2O/FBS = 10:1, v/v). The concentration of tested samples is 
200 μg/mL. 
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