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1 Ca-Alg/PAAmM DN hydrogel preparation conditions in the literature

Table S 1. Experimental conditions used for Ca-Alg/PAAm DN hydrogel preparation in the literature. *KPS instead of APS, **a-ketoglutaric

acid, ***relative to alginate.

Reference | caj Caam CviBA Caps Ccremen | Ca cross- Ca cross-linker
[wt.%] [wt.%] | [wt.%] | [wt.%] | [wt.%] | linker concentration
[1] 0.84-4.62 9.38- | 0.003 |? 0,023 | CaSO, 13.28 %***
13.16 | - -
0.016 0,033
[2] 2 12 0.0036 | ? 0.03 | CasSO, ?
0.0072
[3] 1.56 12.44 | 0.0076 | 0.012 | 0.03 | CaCl, 0.3 M
solution
(4] 2 44.56 | 0.15 0.6 0.178 | CaCl, 0.9 M
solution
[5] 1-5 11.6 | 0.25 0.24** | - CaCl, 0.1M
solution
[6] 1-4 12 0.05- | 0.046* | - CaCl, 0.18 M
0.13 solution
[7] 2.3-6.4 16.8 0.01 0.10 0.092 | CaSO, + 0.25 -1.28%,1M
CaCl,
solution
[8] 1.27-2.73 12.73 | 0.0005 | 0.038 | 0.015 | CaCO;/GDL | 0-40 wt.%***
- -0.13 |- -
27.27 0.112 | 0.045

2 Calculation of coded parameter values

Experimental values of each parameter were varied between a maximum value X, and a minimum

value xi,. The actual parameter values x, were then transformed to the dimensionless coded
parameter values x, by using the equation:

_ 2 (xa - xmax)

Xmax — %

X +1

c
min

(S1)

Thus, X, corresponds to a coded value of -1 and x,,.x to a coded value of +1.

3 Actual and coded parameter settings in this study

Table S 2. The 25 different compositions of solutions used for preparation of Ca-Alg/PAAm DN hydrogels in this study, defined
by the alginate concentration c,,, the fraction Rp of long-chain alginate, acrylamide concentration cs,m, and MBA concentration
cupa- The compositions are given in actual parameter values (left) and coded parameter values (right).

Actual parameter values Coded parameter values

CAAm CMBA

calg RP

[Wt.%] [Wt.%] [Wt.%] Calg ReprotMan CAAm CMBA
1 0.17 6 0.01 -1 -1 -1 -1
1 0.17 6 0.03 -1 -1 -1 1
1 0.17 19 0.01 -1 -1 1 -1



1 0.83 6 0.01 =il 1 =il -1
5 0.17 6 0.01 1 -1 =il -1
1 0.17 19 0.03 -1 -1 1 1
1 0.83 19 0.01 =1 1 1 -1
5 0.83 6 0.01 1 1 =1 -1
1 0.83 6 0.03 =l 1 =l 1
5 0.17 19 0.01 1 -1 1 -1
5 0.17 6 0.03 1 -1 =l 1
1 0.83 19 0.03 =il 1 1 1
5 0.17 19 0.03 1 -1 1 1
5 0.83 19 0.01 1 1 1 -1
5 0.83 6 0.03 1 1 =il 1
5 0.83 19 0.03 1 1 1 1
3 0.5 12 0.02 0 0 0 0
1 0.5 12 0.02 -1 0 0 0
3 0.17 12 0.02 0 -1 0 0
3 0.5 6 0.02 0 0 =1 0
3 0.5 12 0.01 0 0 0 -1
5 0.5 12 0.02 1 0 0 0
3 0.83 12 0.02 0 1 0 0
3 0.5 19 0.02 0 0 1 0
3 0.5 12 0.03 0 0 0 1

4 Experimental results for all tested samples

Table S 3. All parameter settings and characterization data for the samples in this study. The data was collected chronologically in the order
of appearance in the table. The samples with grey background were excluded from the data analysis.

C CaAm C E Emax Omax U
Run % R i wiol PS5 (eal 6 [ka] [k m
1 3 05 125 002 798 1821 5411 3131 114838
2 1 017 19 001 622 40 9962 746 3063
3 3 05 19 002 740 1084 5864 2515 8758
4 5 083 19 003 498 4557 4622 8444 24947
5 1 0.83 19 0.03 6.79 20.9 506.8 76.2 219.0
6 5 08 19 003 592 3981 4073 6724 17651
7 5 083 6 001 923 8160 671 547.6 2005
8 3 08 125 002 555 6596 835 5702 2544
9 5 05 125 002 574 3815 3801 467.8 12632
10 1 0.17 19 0.01 494 3.4 928.3 48.9 221.7
11 1 083 19 001 539 214 14309 1254 9883
12 3 0.5 12.5 0.03 4.67 171.8 475.1 313.1 981.1
13 5 05 125 002 684 4477 3372 5443 13310
14 5 017 19 003 681 1339 3987 2081 5245
15 1 08 6 001 768 801 5961 1018 4348
6 3 05 6 002 599 3408 1735 3671 6025
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66 1 0.5 12.5 0.02 5.85 23.0 645.5 69.6 270.6
67 5 0.83 19 0.01 496 425.7 394.2 548.6  1681.9
68 5 0.83 19 0.01 5.87 4013 460.0 532.3  1816.0
69 5 0.83 19 0.03 6.38  388.7 441.0 612.4 17941
70 1 0.17 6 0.03 5.26 23.3 408.8 43.8 119.0
71 3 0.5 19 0.02 570 465.7 417.0 562.8 1769.7
72 3 0.17 12.5 0.02 5.81 22.5 653.5 83.5 302.9
73 5 0.17 6 0.03 5.62 2449 487.5 417.4 14533
74 3 0.17 12.5 0.02 6.26  198.8 575.7 253.9 1207.6
75 1 0.17 6 0.01 6.95 135.9 726.0 180.4 909.4

5 Representative photo of sample for tensile tests

Figure S 1. Photography of the punching knife (a) and of an S3A tensile test specimen (b).

6 Clamping tool for tensile tests

Fixation on the Spring for_adjusting
testing machine the clamping force —™———_ _ Spacer screw
f .
I [ I T ,  Pulling direction
Test specimen e
H H B i ? ]
T Deformable

precision plate

Figure S 2. Schematic illustration of the clamping tool used for the tensile tests.

7 Model equation for regression of responses

All responses R were fitted with a linear model including interaction terms:

R
=To+ Qg Cargt g Rp+ Qppn Caum + Qypa Cupat baigr Carg” Rp + bargaam ™ Calg” Cam
“Catg mat Praam Rp* Caam t Prypa Rp* Cypa + Dagmmpa ™ Canm” Cmpa
(S2)



8 Correlation between Young’s modulus and strength
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Figure S 3. Young’s modulus £ plotted against the strength ;.

9 Correlation between Young’s modulus and strain at break
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Figure S 4. The strain at break &,,, plotted against the Young’s modulus £.



10 Model diagnosis graphs

10.1 Actual values versus predicted values
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Figure S 5. Plots of experimental response values (actual values) against response values predicted by the regression model fitted to the data.



10.2 Residual versus run
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Figure S 6. Plots of externally studentized residuals against the run number. The run number gives the chronological order of sample
preparation.



10.3 Residual versus predicted values
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Figure S 7. Plots of externally studentized residuals against response values predicted by the regression model fitted to the data.



10.4 Normal probability plots
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Figure S 8. Normal probability plots for the four responses investigated in this study.
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