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Synthesis of 2 (rGO)
Without sodium deoxycholate (SDC)

100 mg of 1 (spray dry powder) were dispersed in 400 mL of MilliQ water (0.25 mg/mL), then the
same procedure described in the main text has been employed. UV-Vis: Amax =270 nm (Figure S3a).
FT-IR: 3425, 1552, 1519, 1404 and 1290 cm!(Figure S3b). Elemental analysis: C 45.50%, H 0.98
%, N 0.78 %

Using 1 (GO) water dispersion (0.4 % w/w)

12.5 mL of aqueous dispersion of 1 (4.0 mg/mL, 50 mg) were diluted to 50 mL with milliQ water.
Then, SDC (200 mg) was added and the pH was adjusted at 8 with solid Na,COs. The dispersion was
treated in ultrasonic bath (1h, 59 Hz.). Then, 128 puL of hydrazine solution (30% in water) were added
and the mixture was stirred at 80°C for 12 h. The crude mixture was used for further reaction without
purification. UV-Vis: Amax = 270 nm (Figure S4a). FT-IR: 3739, 3256,1648, 1553, 1400, 1163,
1036.6, 831 and 697 cm-1 (Figure S4b). Elemental analysis: C 45.12 %, H 0.81 %, N 0.54 %

See Figures S3 and S4
Synthesis of 4 (r-GO-SA)
Without sodium deoxycholate (SDC)

The functionalization of r-GO 2 without surfactant was carried out accordingly to the procedure
described in the main text. The diazonium salt was prepared using 5-fold excess in weight of 3
compared to r-GO 2 (0.2 mg/mL water dispersion). UV-Vis Amax= 210 and 270 nm (Figure S8a).
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Loading of salicylic acid based on TGA under nitrogen atmosphere 5.39 % w/w (Figure S6b). FT-
IR: 3739, 3618, 3226, 3107, 1743, 1550, 1211 cm-1 (Figure S8b).

Synthesis of r-GO-SA 4 (from 2, prepared using the 0.4% w/w water dispersion of 1 (GO)

NaNO,; (385 mg, 5.6 mmol) and 4-aminosalicylic acid (250 mg, 1.6 mmol) were dissolved in 20.4
mL of'a NaOH solution (0.25 % w/v in water). The mixture was added dropwise to an ice cooled HCI
solution (0.1 M in water, 26.6 mL) under vigorous stirring. The resulting solution was transferred,
dropwise, to a dispersion of 2-SDC (50 mg, 1 mg/mL) kept at pH 6 and at 0 °C under stirring. The
final dispersion was sonicated for 1h (59 Hz) and then stirred at 80°C for 12 h. The reaction mixture
was filtered (polycarbonate filters, 0.4 um) and the filtrate was dispersed in water (1.0 mg/mL) and
dialyzed vs water for four days to give 50 mg of pure r-GO-SA 4. UV-Vis Amax= 270 and 211 nm
(Figure S7).
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Figure S1. UV-Vis spectrum of a) GO (0.05 mg/mL in H,0); b) r-GO 2 (0.05 mg/mL in H,O)
prepared from GO powder (Ap. =271 nm) with SDC. ¢) FT-IR spectrum of r-GO 2, KBr tablet
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Figure S2. TEM image of r-GO 2 prepared from GO powder.
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Figure S3. A) UV-Vis spectrum of rGO 2 (0.05 mg/mL in H,0O) prepared from GO powder without
SDC (Amax = 273 nm). B) FT-IR spectrum of r-GO 2 KBr tablet prepared from GO powder without

SDC.
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Figure S4. A) UV-Vis spectrum of r-GO 2 (0.05mg/mL in H,O) prepared from GO solution (0.4 %

wt water GO). (Apax = 269 nm). B) FT-IR spectrum of r-GO 2 KBr tablet prepared from GO

solution (0.4 % wt water GO).
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Figure S5. A) UV-Vis spectrum of r-GO-SA 4 (0.05mg/mL in HyO); Ay =269, 211 nm b) TEM
image of r-GO-SA 4.
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Figure S6. TGA analysis under nitrogen atmosphere of r-GO-SA 4: a) with SDC (r-GO-SA 4 a)
(0.34 mmol/g, 4.70 % w/w) and b) without SDC (r-GO-SA 4 b) (0.39 mmol/g, 5.39 % w/w). The

weight loss calculated between 150 and 600 °C.
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Figure S7. UV-Vis spectrum of r-GO-SA 4

1,0
0,9
0,84
0,7 1

0,64

Absorbance (a.u.)

0,51

0,4

271

200

300 40

0 500 600 700 800

Wavelenght (nm)

Trasmittance (a.u.)

b
100,2

100,0
99,81
99,6 1
99,41
99,2 1
99,04
98,8 1
98,6 1

63

1215

98,4A T T T T 151V3,1 T 1
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber (cm™)

Figure S8. a) UV-Vis spectrum of r-GO-SA 4 (0.05mg/mL in H,O); Apax = 269, 210 nm. b) FT-IR
spectrum of r-GO-SA 4 KBr tablet.
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Figure S9. a) Intensity of UV-Vis spectrum of r-GO-SA 4 dispersion (0.05 mg/mL) measured at
270 nm over time.
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Figure S10. Hydrodynamic size of r-GO-SA 4 dispersion (0.05 mg/mL) over time.
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Figure S11. a) UV-Vis spectrum of 4-amminosalycilic acid (red-line) and GO-SA 5 (black line). b)
FT-IR of GO-SA 5. ¢) TGA analysis in air of GO 1 (red line) and GO-SA 5 (black line).

Table S1. Elemental analysis data related to mechanochemical synthesis of 5 performed on 4

different samples

Ratio
Sample N% | C% H% Loading mmol/g
4-ASA/GO
a 1:1 2,07 | 42.60 | 2.80 1,47
b 1:1 1,56 | 43,55 | 1.92 1,11
c 1:1 1,31 | 42,40 | 2,40 0,93
d 1:1 1,42 | 42,80 | 2,73 1,01
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Figure S12. QCM-D frequency shift (Af) for all the overtones as a function of time during the
formation of the adlayer: A) GO (1), B) r-GO (2), C) GO-SA (5), D) r-GO-SA (4). Samples’
injection (1) was followed by milliQ water rinsing (2). Then, a ECE B and sodium perborate-based
detergent was flushed into the measuring chamber (3), followed by a second rinsing step with
milliQ water (4).

Figure S13. Pictures of cotton fibers embedded with a) r-GO 2 (with SDC); b) r-GO-SA 4 (with
SDC); ¢) r-GO-SA 4 (without SDC); d) GO 1; e) GO-SA 5;
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Figure S14: Raman spectra of pure GO and r-GO powders
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Figure S15: Raman map of the integrated G line intensity of graphene (1453-1669 cm™') over the
surface of the cotton fabric, treated with: a) 1 (sample fabric+1); b) 2 (sample fabric+2).

Figure S16: Raman map of the integrated G line intensity of graphene (1453-1669 cm™') over the
surface of the fabric, treated with 4

Figure S17: Structure of sodium deoxycholate (SDC)
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Table S2

MCC (ug/mL)

Sample

K. )

) S. aureus | C. albicans

pneumoniae
rGO 2 128 2 >128
rGO-SA 4 64 32 64
GO1 128 32 128
GO-SA 5 64 >128 128

MCC= Minimal Cytocidal Concentration,.Table 1 shows the cytocidal values of the compounds tested

against the K. pneumoniae, S. aureus and C. albicans strains
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