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S1. Viscosity Measurements

NaCMC samples with varying concentrations (0.01%, 0.05%, and 0.1% w/v) were prepared in
Milli-Q water, as well as in different concentrations of sodium chloride (10 mM, 30 mM, and
100 mM) to adjust the ionic strength!- > and phosphate buffer (10 mM, 30 mM, and 100 mM)
in order to keep the pH constant. The solutions were stirred overnight to ensure complete
hydration of the NaCMC3. The viscosity of the solutions was measured using a MCR 301
rheometer (Anton Paar GmbH, Austria) equipped with a Peltier temperature control system. A
concentric cylinder geometry was utilised (CC27; outer diameter: 28.9 mm; inner diameter:
26.66 mm; gap size: 1.13 mm; cone angle: 120°; effective cylinder height: 39.997 mm). From
the kinematic viscosities, the relative, specific, and reduced viscosities of the NaCMC solutions
were calculated at each concentration at 25 °C 3. Finally, the intrinsic viscosities [7] were
determined with the use of Solomon-Ciuta equation (please see section S3). The intrinsic
viscosity values for 100 mM NaCl solvent show highest suppression of non-ideality, as evident
from the weakest dependence of [#] on concentration ([#] = 20.1+0.8 dL/g). This value was
used to estimate the molecular weight (Mj) of NaCMC using Bohdanecky relation* > and the

values of the persistence length (L, =14.3 nm) reported in literature’. as:

2

ﬂ 13- a4 M ¢>'1/3+B ¢-1/3 2Lp -1/241/2
= AgMy, 0 e w
i M,

where ¢ is the Flory—Fox constant (2.86 x 10> mol") and 4, = 1.053 and B, = 1.016 are
tabulated coefficients®. The estimated values of My were found to be 340 £+ 20 kDa. For the
lower limits of the L, = 12 nm, the estimated values of My were found to be ~470 kDa. The
determined range of molecular weights appears to be consistent with manufacturer

specifications.
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S2. Intrinsic viscosity

NaCMC has been extensively studied for its behaviour in various environments including
solubility, viscosity, and interaction with other substances®®. The intrinsic viscosity [7] was

calculated using Solomon-Ciuta equation® as:

1
[n] = E /Zr]SPZInnrel

where 1, 1s the specific viscosity, N is the relative viscosity, and ¢ is the polymer

concentration (in g/dL).
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Figure S1: Intrinsic viscosity data for varying concentrations of CMC in different
concentrations of NaCl and phosphate buffer.
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60 Figure S2: Oscillatory rheometry of 0.5%/0.5% NaCMC/NaCas: frequency (left panel) and

61 amplitude sweeps (right panel).
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Figure S3: Images of hydrogel fibres formed at different cross-linking times, viewed using an

64 EVOS fluorescent microscope. Fibre diameters were calculated using ImageJ (NIH, USA).
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Figure S4. Fibre diameter in different concentration regimes. The weak hydrogels formed at
lower concentrations resulted in thin filaments. By contrast, rapid gelation at higher polymer
concentrations led to the formation of fibres with irregular thickness.



0.0010
0.1% NaCas [ 5
0.0006 -{ « 0.3% NaCas 0.0009 4 : 3;15;2 m:g::
e 00008 | . 0.5% NaCas
= 1% NaCas - A
K 2% NaCas Zooo074 | 1%NaCas
8 c L 2% NaCas
200004 £ 0.0006 -
S £ 0.0005 -
£
% 5 0.0004 1
S °
o /—_— § o000t ]
0.0002
0.0001 é
oo y ¥ y y - z 0.0000
0 f }

20 40 60 80 100 120 r T
Time (mins)
) 0.008
C vuvw - d * 0.1 % Na-Cas
000184 | 0.1:6 NaCas 0.007 - 0.3 % Na-Cas
. DAsnAa NaCas 0.5% Na-Cas
0.0016 4 . 0;5 % NaCas 00064 = 1% Na-Cas
Bl 1% NaCas z 2% Na-Cas
" 2% NaCas 2
g S 0.005 -
& 0.00124 a
o 2 0.004
£ 0.0010 1 = 1
< £
%, 0.0008 - £0.003 4
4 2
£ 0.0006 -
O © 0,002 -
0.0004
001
o] 0.00 /
0.0000 4 i i : . ; : 0.000 T 7 T T T T
0 20 40 60 80 100 120 0 20 40 60 80 100 120
Time (mins) Time (mins)

79

80 Figure S5: Crosslinking density as a function of time in the presence of EDC at various
81 concentrations: (a) 5 mM; (b) 10 mM; (c) 20 mM; (d) 50 mM.
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83 Figure S6: Change in G’ values of NaCMC-NaCas (1:1 ratio) with respect to time at increasing

84 EDC concentrations.
85
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Figure S7: G’ and G’ values for different concentrations of NaCas with respect to time, in the

presence of EDC at various concentrations: (a) 0 mM, (b) 1 mM, (¢) 5 mM, (d) 10 mM, (e) 20

mM, (f) 50 mM.
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92 Figure S8: Fitted Curves for relaxation time. Red dotted line shows exponential fitting.
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Figure S9. Fibre diameter in different zones. The weak hydrogels formed at lower

concentrations resulted in thin filaments. By contrast, rapid gelation at higher polymer
concentrations led to the formation of fibres with irregular thickness.
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