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Figure S1. Schematic representation of the SP and SPP synthesis.

FTIR characterization of SP, SPP and PP

The successful synthesis of SBMA-PEI (SP) and SBMA-PEI-PMAO (SPP) was 

confirmed by FTIR (Figure S2 and S3). The spectrum of SBMA has a peak at 

1035 cm-1 and 1165 cm-1 corresponding to the S=O stretch (Figure S2). In turn, 

the PEI spectrum displays peaks at 3347-3280 cm-1 (N-H stretch) and 1594 cm-1 

(N-H bending) - Figure S2 (1, 2). The spectrum of SP presents the SBMA and 

PEI characteristic peaks, hence confirming the grafting of SBMA into PEI (Figure 

S2).
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Figure S2. FTIR spectra of SBMA, PEI and SP.
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The FTIR spectrum of hydrolysed PMAO displayed its characteristic peaks at 

2920 cm-1 and 2851 cm-1 (C-H stretch) belonging mostly to its alkyl chain, as well 

as that at 1708 cm-1 (C=O stretch) corresponding to the hydrolysed PMAO maleic 

anhydride ring - (Figure S3) (3). In turn, the FTIR spectrum of SPP presents the 

hydrolysed PMAO (C-H stretch) and SP (S=O stretch and N-H bending) signature 

peaks, hence confirming the conjugation of SP to hydrolysed PMAO (Figure S3).

Figure S3. FTIR spectra of SP, hydrolysed PMAO and SPP (A). FTIR spectrum 

of SPP in the 1900–900 cm−1 wavenumber range (B).

On the other hand, the PEI-PMAO (PP) FTIR spectrum displays the characteristic 

peaks of hydrolysed PMAO (C-H stretch) and of PEI (N-H bending), thereby 

proving its successful preparation (Figure S4).

Figure S4. FTIR spectrum of PEI, hydrolysed PMAO and PP.
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NMR characterization of SP and SPP

The successful synthesis of SP was confirmed by 1H NMR (Figure S5). The 
1H NMR spectrum of SBMA displayed the characteristic peaks of its methyl 

(δ ≈ 3.2 ppm (–N(CH3)2–)) and methylene (δ ≈ 3.6 ppm (–CH2N(CH3)2–); 

δ ≈ 3.0 ppm (–CH2SO3)) protons (Figure S5) (4). In turn, the spectrum of PEI 

presented several peaks at δ ≈ 2.8 – 2.5 ppm belonging to its methylene protons 

(–CH2CH2–) (5, 6). The spectrum of SP displays the SBMA and PEI characteristic 

peaks, hence confirming the grafting of SBMA into PEI (Figure S5). 

Figure S5. 1H NMR spectra of SBMA (A; in 9:1 (v/v) H2O/D2O), PEI (B; in 9:1 

(v/v) H2O/D2O) and SP (C; in 9:1 (v/v) H2O/D2O).

1H NMR was also employed to confirm the synthesis of SPP (Figure S6). The 

spectrum of hydrolysed PMAO presented signals from its methylene (δ ≈ 1.2 ppm 

(–CH2–)) and methyl (δ ≈ 0.8 ppm (–CH3)) protons (Figure S6) (3). In the 

spectrum of SPP, peaks belonging to SP and hydrolysed PMAO protons can be 

observed, hence confirming the preparation of SPP (Figure S6).
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Figure S6. 1H NMR spectra of SP (A; in 9:1 (v/v) H2O/D2O), hydrolysed PMAO 

(B; in DMSO-d6) and SPP (C; in 1:1 (v/v) DMSO-d6/(9:1 (v/v) H2O/D2O)).

Figure S7. FTIR spectra of GO (A) and SPP/GO (B). The FTIR spectrum of GO 

displays peaks at 3350, 1715 and 1614 cm-1 that are attributed to O-H, C=O and 

C=C stretches (7), respectively. In the FTIR spectrum of SPP/GO, a peak 

belonging to S=O (1177 cm-1) is present.
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Figure S8. Absorption spectra of SPP/GO and GO (in water) (A). Absorption 

spectrum of SPP (in methanol) (B).

Figure S9. TEM image of SPP/GO. Scale bar corresponds to 500 nm.



8

Figure S10. Macroscopic images of SPP/GO and IR780-SPP/GO in water and 

serum supplemented medium (DMEM-F12 supplemented with FBS (10 % (v/v))), 

at different time points.

Figure S11. Macroscopic images of PP/GO and IR780-PP/GO in water and 

serum supplemented medium (DMEM-F12 supplemented with FBS (10 % (v/v))), 

at different time points.
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Figure S12. Cellular uptake of IR780-SPP/GO by MCF-7 cells. Cells solely 

incubated with medium were used as a control. Blue channel: Hoechst 33342® 

stained nucleus; Red channel: IR780. Scale bars correspond to 20 µm.
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