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1. 'H-NMR characterization of PAA oligomers

The chemical structure of M-GLYqs; and M-GLY(s was assessed by "H-NMR, collecting
spectra in D,O at pH 4.0 and at 25°C using a Bruker Advance DPX-400 NMR spectrometer (Milan,
Italy) operating at 400.13 MHz. Parameters: scan number 32, relaxation delay, d1, 10.0 s, receiver
gain automatically measured and set by the instrument. Deuterium oxide (D,O, >99.9%), and
deuterium chloride solution (DCI, 35% in D,0O) were supplied by Sigma-Aldrich (Milan, Italy) and

used as received.
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Figure S1. '"H-NMR spectra of M-GLYs5 (a) and M-GLYs (b).

r (monomer ratio in the feed), n (number of the internal repeat units), X ,, (number average polymerization
degree) and M ,, (number average molecular mass) were calculated through Equations S1-S4:

— IH6 + IH6t

Eq.S1

IH3 + IH3t

Where I and I represent the integrals of internal protons —and Iy and Ius those of the terminal protons—

of the amine (glycine)-derived and acrylamide (MBA)-derived segments of the repeat units, respectively.

IH3

= Eq.S2

IH3t

2

X,=m+1)x2+1  Eq.S3

M ,was calculated following the Eq. 4:
M,=Mypx (n+1)+M, Eq.S4

Where M5 is the sum of the masses of monomers A and B, and M, is the mass of monomer A.
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2. Synthesis of an M-GLY, s;-based crosslinked hydrogel using the same conditions adopted
in cotton grafting

M-GLY,45 (0.8 g) and potassium persulfate (8 mg) were dissolved in ultrapure water (3.2 g)
into a flat-bottomed plastic cylindrical container and allowed to react at 85 °C for 3 h. A transparent
hydrogel was obtained that was carefully removed from the container, weighed, and placed in Milli-
q water for 24 h. After this time, the swollen hydrogel was weighed, showing an 11.6 wt% mass

increase.
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Figure S2. Digital pictures of a crosslinked hydrogel deriving from a M-GLY g5 solution after 6 weeks of

immersion in water (a), under static conditions (b), and under compression (c).
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3. FT-IR/ATR characterization of M-GLY-grafted cotton fabrics

COT (S3a-c), COT-g-M-GLY,, (S3a), COT-g-M-GLY 55 (S3b) and COT-g-M-GLY,5 (S3¢c) were
analyzed by attenuated total reflectance (ATR) Fourier-transform infrared spectroscopy (FT-IR). FT-
IR/ ATR spectra were recorded at room temperature, in the 4000 - 600 cm™ wavenumber range, with

64 scans and 8 cm™ resolution, using a Jasco FT-IR/FIR spectrophotometer (Milan, Italy), equipped
with a diamond crystal.
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Figure S3. FT-IR/ ATR spectra of COT and COT-g-M-GLY samples.
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4. Solid state NMR characterization of M-GLY-grafted cotton fabrics

Solid-state NMR (SSNMR) spectra were acquired using a Bruker AVANCE NEO NMR
spectrometer operating at Larmor frequencies of 500.13 MHz for 'H and 125.77 MHz for *C nuclei.
The instrument was equipped with a double-channel (H/F-X) 4 mm CP-MAS probe. The 'H-'3C
cross-polarization (CP) experiments were performed with high-power 'H decoupling, using a
contact time of 1 ms, a recycle delay of 2 s, and acquiring 4000 scans. The 90° pulse durations were
4.3 us for 'H and 4.2 us for 3C. Experiments were conducted under magic-angle spinning (MAS) at
a spinning rate of 15 kHz and with high-power 'H decoupling. The *C chemical shift scale was

referenced to the external adamantane signal at 38.48 ppm.
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Figure S4. Spectral region of 1H-13C CP-MAS spectra of COT-g-M-GLYoss (a) and of pure cotton (b)

showing the signals due to C4 carbon atoms in -D-glucopyranose repeat units.
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5. X-ray diffraction of M-GLY-grafted cotton fabrics

The X-ray diffraction (XRD) spectra of virgin cotton and COT-g-M-GLY samples were recorded

using a Miniflex 600 diffractometer with Cu Kq1 radiation at 1.5405 A, at 40 kV voltage and 15 mA
current (Rigaku Europe SE, Germany).
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Figure S5. XRD spectra of untreated cotton (COT) and two examples of COT-g-M-GLY samples at
different add-ons. COT-g-M-GLYoss, add-on: 5.4%; COT-g-M-GLYos, add-on: 15%.

Table S1. Position of XRD signals and crystallographic parameters of COT, COT-g-M-GLYos5 and COT-g-M-GLYos.

Sample 26 d (nm) Crystallinity index (%)
Assignment 100 010 110 100 010 110 -
COoT 15.21 16.76 22.98 0.294 0.267 0.197 64
COT-g-M-GLYos5 15.28 16.98 23.24 0.292 0.264 0.195 65
COT-g-M-GLYos 14.96 16.48 22.76 0.298 0.272 0.199 66
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6. Thermogravimetric analysis

The thermal stability of virgin cotton and COT-g-M-GLY samples was assessed by
thermogravimetric analysis in nitrogen and air from 50 to 800 °C range, at 10 °C min™! heating rate,

with a 50 mL min™ gas flow, using a TGA 2 Star System (Mettler-Toledo, Milan, Italy).
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Figure S6. TG curves in nitrogen (a) and air (b) of COT, COT/M-GLY (add-ons: 7 and 14%) and COT-g-
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7. FT-IR/ATR characterization of photoaged M-GLY-based cotton fabrics

COT (a), COT-g-M-GLY,s5 (b) and COT/M-GLY (c)at 0 h and after 22 h of exposure to UVA-
UVB irradiation were analyzed by FT-IR/ATR. Spectra were recorded at room temperature, in the
4000 - 600 cm™ wavenumber range, with 64 scans and 8 cm™ resolution, using a Jasco FT-IR/FIR

spectrophotometer (Milan, Italy), equipped with a diamond crystal.
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Figure S7. FT-IR/ ATR spectra of COT, COT-g-M-GLY,s5, and COT/M-GLY at 0 h and after 22 h of
exposure to UVA-UVB irradiation.
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