Frontal Polymerization of Acrylamide/GelMA/Gelatin Hydrogels with Controlled Mechanical Properties and Inherent Self-Recovery
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Table S1. Tmax and Vf for reference samples, AAm-GELMA copolymer networks, Semi-IPN AAm-GELMA and gelatin.
	[bookmark: _Hlk156991637][bookmark: _Hlk163464240]Sample code
	GelMA  methacrylic groups (mol%)
	AAm/gelatin weight ratio
	Tmax (°C)
	Vf (cm/min)

	PAAm
	-
	-
	103
	0.45

	cag30-004
	0.004
	
	101
	0.45

	CAG30-02
	0.02
	
	100
	0.35

	CAG30-04
	0.04
	-
	97
	0.30

	CAG30-06
	0.06
	-
	94
	0.25

	CAG75-01
	0.10
	
	103
	0.45

	CAG75-05
	0.05
	-
	104
	0.45

	CAG75-10
	0.10
	-
	105
	0.45

	CAG75-14
	0.14
	-
	97
	0.35

	SAG30-20
	0.04
	20:1
	101
	0.30

	SAG30-10
	0.04
	10:1
	97
	0.30

	sag30-07
	0.04
	7:1
	96
	0.30

	SAG30-03
	0.04
	3:1
	99
	0.30

	SAG75-20
	0.04
	20:1
	105
	0.45

	SAG75-10
	0.04
	10:1
	105
	0.45

	sag75-07
	0.10
	7:1
	102
	0.45

	SAG75-03
	0.10
	3:1
	102
	0.40





























Table S2. Thermogravimetric analysis (TGA) data obtained for reference samples, AAm-GELMA copolymers, Semi-IPN AAm-GELMA and gelatin.
	Sample
	Degradation stages (Tdegr (°C) and WeightLoss (%))

	
	1°
	2°
	3°
	4°

	Reference sample
	
	
	
	

	Gelatin
	-
	-
	319
	68
	-
	-
	-
	-

	GelMA30
	
	
	330
	63
	
	
	
	

	GelMA75
	-
	-
	321
	68
	-
	-
	-
	-

	PAAm
	296
	14
	-
	-
	-
	-
	394
	45

	AAm-GelMA copolymer networks
	

	CAG30-04
	297
	23
	-
	-
	nd
	nd
	390
	42

	CAG75-10
	293
	13
	-
	-
	nd
	nd
	405
	50

	Semi-IPN AAm-GelMA and gelatin
	

	SAG30-20
	294
	15
	-
	-
	nd
	nd
	400
	37

	SAG30-10
	297
	15
	-
	-
	nd
	nd
	397
	38

	SAG30-03
	289
	12
	-
	-
	nd
	nd
	391
	41

	SAG75-20
	288
	12
	-
	-
	351
	15
	408
	40

	SAG75-10
	287
	12
	-
	-
	350
	14
	406
	39

	SAG75-03
	287
	14
	-
	-
	350
	18
	408
	36



and = not detectable









Table S3. Summary of the elastic (Gʹ) and loss (Gʺ) moduli, crossover point for hydrogel samples (Amplitude Sweep Test).
	Sample
	Gʹ (Pa)
	Gʺ (Pa)
	Crossover Point (%)

	Reference sample

	PAAm
	635
	80
	-

	AAm-GelMA copolymer networks

	CAG30-04
	446
	58
	1000

	CAG75-10
	6820
	222
	2

	Semi-IPN AAm-GelMA and gelatin

	SAG30-20
	43
	4
	100

	SAG30-10
	34
	5
	318

	SAG30-03
	86
	4
	10

	SAG75-20
	1603
	80
	3

	SAG75-10
	1232
	36
	5

	SAG75-03
	3412
	144
	4















Table S4. Summary of Gʹ and Gʺ moduli (at 5°C and 60°C), and softening point temperature data for hydrogel samples (Temperature Sweep).
	Sample
	Gʹ (Pa)
	Gʺ (Pa)
	Gʹ (Pa)
	Gʺ (Pa)
	Soft. Point Temp. (°C)

	
	at 5°C
	at 60°C
	

	Reference sample
	
	
	
	
	

	PAAm
	324
	25
	312
	21
	-

	AAm-GelMA copolymer networks

	CAG30-04
	925
	175
	123
	34
	34

	CAG75-10
	1215
	135
	1084
	254
	-

	Semi-IPN AAm-GelMA and gelatin

	SAG30-20
	91
	6
	4
	2
	36

	SAG30-10
	108
	5
	7
	2
	39

	SAG30-03
	152
	21
	8
	2
	41

	SAG75-20
	909
	91
	601
	117
	-

	SAG75-10
	2957
	504
	1456
	210
	-

	SAG75-03
	2551
	25
	822
	99
	-



[image: ]
Figure S1. Frequency Sweep experiments. Gʹ and Gʺ as a function of the applied angular frequency (rad/s) for A) for reference samples and AAm-GelMA copolymer networks and B,C,D,E) for Semi-IPN AAm-GelMA and gelatin.


[image: ]
Figure S2. Experimental data referring to SAG30-10 and SAG75-10 samples. (A) Temperature Sweep experiments. Gʹ and Gʺ as a function of temperature (°C) (B) Dynamic strain sweep experiments. Gʹ and Gʺ as a function of the time applying a cyclic low-high strain sweep at a low strain of 1% and high strain of 300%. (C) Compression stress-strain tests and (D) Recovery cyclic compression stress-strain tests, without intervals. (E) Energy of dissipation. 









Table S5. Et30, fracture stress and strain obtained by INSTRON compression tests.
	Sample code
	Et30a (KPa)
	Fracture stress
(KPa)
	Fracture strain
%

	Reference sample

	PAAm
	0.013 ± 0.004
	6.24 ± 2.45
	99.00 ± 11.65

	AAm GelMA copolymer networks

	CAG30-04
	0.006 ± 0.002
	18.20 ± 10.98
	155.00 ± 0.87

	CAG75-10
	0.02 ± 0.01
	1.90 ± 0.93
	117.00 ± 13.00

	Semi-IPN AAm-GelMA and gelatin

	SAG30-20
	0.008 ± 0.002
	6.60 ± 2.49
	125.00 ± 17.31

	SAG30-10
	0.005 ± 0.001
	0.52 ± 0.29
	109.40 ± 0.07

	SAG30-03
	0.009 ± 0.001
	2.92 ± 1.58
	90.16 ± 18.38

	SAG75-20
	0.017 ± 0.001
	11.41 ± 2.30
	155.45 ± 12.45

	SAG75-10
	0.030 ± 0.002
	13.69 ± 3.69
	105.31 ± 19.09

	SAG75-03
	0.017 ± 0.002
	23.52 ± 1.67
	125.00 ± 12.34


a Tangent modulus calculated at strain = 30%.
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