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Table S1	Design matrix and the observed swelling response of the hydrogels
Table S2 	Experimental and predicted values of swelling ratio
Table S3 	Analysis of variance and p-values of the model terms
Table S4 	Experimental and predicted microstructure parameters









Table S1 Design matrix and observed swelling response of hydrogels
	Hydrogel code
	Independent variables
	Independent variables
	Swelling ratio

	
	X1
	X2
	X3
	CMC 
	CSN 
	FU
	

	G0
	-1
	-1
	-1
	1
	1
	0
	4.2896

	G1
	-1
	-1
	1
	1
	1
	1
	5.4146

	G2
	-1
	1
	-1
	1
	2
	1
	9.7981

	G3
	-1
	1
	1
	1
	3
	1
	3.4803

	G4
	1
	-1
	-1
	1
	4
	1
	7.5745

	G5
	1
	-1
	1
	1
	5
	1
	8.5837

	G6
	1
	1
	-1
	2
	1
	1
	26.6990

	G7
	1
	1
	1
	2
	3
	1
	25.4970

	G8
	-k
	0
	0
	2
	5
	1
	24.8940

	G9
	K
	0
	0
	3
	1
	1
	31.6920

	G10
	0
	-k
	0
	3
	2
	1
	41.4800

	G11
	0
	k
	0
	3
	4
	1
	62.4569

	G12
	0
	0
	-k
	3
	5
	1
	51.2561

	G13
	0
	0
	k
	4
	1
	1
	-1.0000

	G14
	0
	0
	0
	4
	3
	1
	20.4562

	G15
	0
	0
	0
	4
	5
	1
	10.4490

	G16
	0
	0
	0
	5
	1
	1
	-1.0000

	G17
	0
	0
	0
	5
	2
	1
	-1.0000

	G18
	0
	0
	0
	5
	3
	1
	26.2434

	G19
	0
	0
	0
	5
	4
	1
	46.6936



Table S2 Experimental and predicted values of swelling ratio
	Hydrogel code
	Independent variable
	Swelling ratio
	Residuals

	
	X1
	X2
	Experiment value
	Predicted value
	

	G1
	1
	1
	5.4146
	5.8600
	-0.4454

	G2
	1
	2
	9.7981
	10.2828
	-0.4847

	G3
	1
	3
	3.4803
	2.5372
	0.9431

	G4
	1
	4
	7.5745
	6.5305
	1.0440

	G5
	1
	5
	8.5837
	9.6661
	-1.0832

	G6
	2
	1
	26.6990
	24.1649
	2.5341

	G7
	2
	3
	25.4970
	26.8733
	-1.3763

	G8
	2
	5
	24.8940
	25.8335
	-0.9395

	G9
	3
	1
	31.6920
	34.9907
	-3.2987

	G10
	3
	2
	41.4800
	39.8096
	1.6704

	G11
	3
	4
	62.4569
	64.1124
	-1.6555

	G12
	3
	5
	51.2561
	46.3439
	4.9122

	G13
	4
	1
	-1.0000
	-4.1182
	3.1182

	G14
	4
	3
	20.4562
	20.6848
	-0.2286

	G15
	4
	5
	10.4490
	13.3385
	-2.8895

	G16
	5
	1
	-1.0000
	-0.7471
	-0.2529

	G17
	5
	2
	-1.0000
	0.88667
	-1.8867

	G18
	5
	3
	26.2434
	24.7153
	1.5281

	G19
	5
	4
	46.6936
	46.0822
	0.6114




Table S3 Analysis of variance and p-values of the model terms
	R Square = 0.9876
	Adjusted R Square = 0.9775
	Significance F = 1.06E-12

	 Term
	Coefficients
	P-value

	Intercept
	51.5819
	0.15975

	X1
	-295.7860
	1.12E-06

	X2
	185.7847
	0.000109

	X1^2
	230.0731
	2.28E-08

	X1X2
	-47.9183
	4.47E-05

	X2^2
	-99.6614
	0.000259

	X1^3
	-62.6301
	3.77E-09

	X1^2X2
	5.3289
	0.026378

	X1X2^2
	16.4364
	7.32E-07

	X2^3
	21.2176
	0.000857

	X1^4
	5.6196
	1.51E-09

	X1^3X2
	-0.6418
	0.022324

	X1X2^3
	-2.02345
	3.68E-07

	X2^4
	-1.5210
	0.003382












Table S4 Experimental and predicted microstructure parameters
	Hydrogel code
	SR
	 (g/cm3)
	Experimental data
	Predicted data

	
	
	
	Mc (g/mol)
	Mesh size (nm)
	Effective crosslinking density10-6 mol/cm3)
	Mc (g/mol)
	Mesh size (nm)
	Effective crosslinking density10-6 mol/cm3)

	G1
	5.41
	1.29
	49572.25
	68.32
	26.02
	48713.04
	66.87
	26.48

	G2
	9.80
	1.04
	94841.36
	115.20
	11.00
	96625.34
	115.77
	10.81

	G3
	3.48
	1.09
	9376.11
	25.65
	116.25
	9542.55
	26.06
	114.23

	G4
	7.57
	0.83
	73651.13
	93.15
	11.30
	78130.66
	96.69
	10.66

	G5
	8.58
	1.47
	92877.66
	109.06
	15.80
	87771.23
	106.49
	16.72

	G6
	26.70
	1.52
	107801.20
	171.54
	14.10
	108435.35
	173.12
	14.02

	G7
	25.50
	1.46
	107736.60
	168.88
	13.58
	108528.30
	169.74
	13.48

	G8
	24.89
	0.98
	107510.40
	167.34
	9.09
	108638.74
	167.93
	9.00

	G9
	31.69
	1.37
	107915.30
	181.71
	12.70
	109354.18
	183.45
	12.53

	G10
	41.48
	1.52
	108033.20
	198.88
	14.05
	110420.16
	203.16
	13.74
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