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Figure. S1 Comparison of the viscosity measurements with and without red dye for conditions
4ALG4HA, 6ALG2HA and 6ALG4HA.
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Figure. S2 Storage and loss moduli for all the tested blends. The curves are reported as the average
of the three replicates for each condition with standard deviation.
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Figure. S3 A: Average mass flow rate of the tested concentrations as function of the extrusion
pressure, B: Uniformity ratio of the tested concentrations as function of the extrusion pressure,

C: Spreading ratio of the tested concentrations as function of the extrusion pressure,

D:

Printability Index of the tested concentrations as function of the extrusion pressure.
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Figure. S4 Angle fidelity factor of the tested concentrations at different angles (60°, 90°, 120°) as

a function of the printing pressure.
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Figure. S5 Correlation Matrix of the dataset, value below 0.3 or above -0.3 indicates a non
significant linear correlation between the considered couple of variables.

Factor 1 Factor 2 Response 1 Response 2 Response 3 Response 4 Response S Response 6

N A:Alg B:HA ¢ m k G’ LVE G” LVE 1y
mg/mL mg/mL Pa%*s s Pa Pa Pa

1 10 80 182.904 0.766497 0.278983 198.142  256.716  611.629
2 10 80 217.307 0.767669  0.324032 309.828  403.094  534.135
3 10 80 234.41 0.80038  0.331158 275958  359.134  565.15
4 20 80 299.799 0.81071 0.365788 348.512  453.378  522.956
5 20 80 282.775 0.746452 0.45178  366.736  465.446  490.018
6 20 80 317.925 0.653762 0.85776  351.511 449.834  528.521
7 40 40 76.477 0.464118 1.41845  58.2717 102.764  232.268
8 40 40 119.324 0.560052 0.481202 154.97 268.387  597.288
9 40 40 99.7334 0.740178 0.149962 152.103  256.375  509.356
10 40 60 303.234 0.685191 0.457944 332.033  469.823  524.477
11 40 60 298.463 0.712753  0.457501 350.419  491.155  545.868
12 40 60 245.419 0.481116 0.985485 349.103  480.041 601.69
13 40 80 429.922 0.807125 0.533299 481.729  584.872  551.896
14 40 80 627.275 0.868908  0.592477 485.604  582.931 562.351
15 40 80 720.634 0.820207 0.891118 462978  563.69 589.076
16 60 20 42.4777 0.619607 0.123291 67.8291 151.783  344.064
17 60 20 43.6288 0.482242  0.2706 71.4151 159.942  377.903
18 60 20 79.5261 0.587807 0.156502  69.5039 157.687  319.316
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Table. S1 Data set used to fit the empirical model of the rheological properties.

Run

Factor Factor Factor Response Response Response Response Response Response

1

A:Alg B:HA C:P

2

3 1

mg/mL mg/mL kPa

2

Pr mean Pr StD

5

6

Qm mean Qm StD

7

8

SR mean SR StD
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65 1.010 0.029
70 0.959 0.017
75 0.967 0.042
80 0.932 0.030
&5 1.049 0.130
100

75 1.136 0.143
85 1.014 0.037
95 0.984 0.038
105 0.971 0.051
115 0.883 0.002
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0.248
1.711
0.716
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0.007
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0.245
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1.698
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0.098
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0.062
0.937
0.107
0.185
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0.233
0.322
0.189
0.286
0.704

0.427
0.475
0.229
0.077
0.173
1.127
1.844
0.948
0.247
0.258

Table. S2 Data set used to fit the empirical model of the 2D printing yields (Pr, Qm and SR)

Factor 1 Factor 2 Factor 3 Factor 4 Response 1 Response 2
Run A:Alg B:HA C:P D:Angle mean AF StD AF

mg/mL mg/mL kPa °
1 10 80 50 60 2.29017 0.0936253
2 10 80 55 60 1.7596 0.0301965
3 10 80 60 60 1.80526 0.0412513
4 10 80 55 90 1.29597 0.0210961
5 10 80 65 60 1.75407 0.0158443
6 10 80 60 90 1.28243 0.029433
7 10 80 65 90 1.30412 0.0453863
8 10 80 70 90 1.38795 0.0513345
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Table. S3 Data set used to fit the model of the angular 2D printing yields (AF)
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Figure. S6 Contour plot of the model predicting the rheology within the printability bands in case

of 55kPa of applied pressure.
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Avance 400WB spectrometer. NMR spectra were acquired with cp pulse sequences under the
following conditions: 13C frequency: 100.48 MHz, contact time 2000 ps, decoupling length 6.3
us, recycle delay: 5s, 2k scans. Samples were packed in 4 mm zirconia rotors, which were spun at
9 kHz under air flow. Adamantane was used as an external secondary reference.

% (ppm) 176 / 169 /
Area Area

AL-MA 100 1.1

HA-MA 100 29.6

Table. S4 The integrals of the two carbonyl belonging to the saccharides at about 176 ppm and
the methacrylate at 169 ppm are taken into account to quantify the methacrylation degree. It should
be mentioned that the '*C CPMAS experimental parameters were selected to obtain quantitative
results. In the case of AL-MA the amount of methacrylate units can be also assessed by
comparison between the integral of the 5 ring carbons and the area of the anhydride methyl at 19
ppm. Similarly, for HA-MA it is possible to better compare the integrals of the two methyls at 24
and 19 ppm due to hyaluronic acid and anhydride, respectively. Both evaluations confirm the
results presented.
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Figure. S10 Viscosity measurement comparison of alginate and hyaluronic acid solutions 2% w/v
and their methacrylated counterparts.
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Figure. S11 Pictures of some multilayered methacrylated blend grids with two different

compositions
Smm.

and printing pressures, printed with 3, 7 and 10 layers. All the reference bars are

Source type BioX printer left module
Wavelenght 365nm
Distance from source to 3cm
construct
Intensity 11.6 mW/cm2
Exposure time for each layer 3s

Table. S5 Parameters for the photocrosslinking of the methacrylated multilayered constructs




