Table S1. Swelling ratio in DI water, PBS, PBS with high ionic strength and Citrate Phosphate Buffer (pH 3.0 and pH 7.4).
	Experimental group
	Swelling ratio
	Experimental group
	Swelling ratio

	DI water

	PEG20k
	42.55±1.89
	PEG3.4k
	9.49±0.10

	PEG20k-PGA0.5
	53.37±3.12
	PEG3.4k-PGA0.5
	14.30±0.22

	PEG20k-PGA1
	74.04±0.68
	PEG3.4k-PGA1
	22.29±3.34

	PEG20k-PGA2
	112.84±6.79
	PEG3.4k-PGA2
	23.65±1.90

	PBS

	PEG20k
	26.09±0.17
	PEG3.4k
	9.16±0.041

	PEG20k-PGA0.5
	25.85±0.11
	PEG3.4k-PGA0.5
	9.86±0.047

	PEG20k-PGA1
	25.05±0.48
	PEG3.4k-PGA1
	10.11±0.075

	PEG20k-PGA2
	25.59±0.17
	PEG3.4k-PGA2
	11.46±0.16

	PBS with high ionic strength

	PEG20k
	20.34±0.29
	PEG3.4k
	8.25±0.014

	PEG20k-PGA0.5
	20.67±0.89
	PEG3.4k-PGA0.5
	8.60±0.039

	PEG20k-PGA1
	20.41±0.48
	PEG3.4k-PGA1
	8.51±0.053

	PEG20k-PGA2
	20.86±0.99
	PEG3.4k-PGA2
	8.91±0.071

	Citrate Phosphate buffer pH3.0

	PEG20k
	27.78±1.79
	PEG3.4k
	9.95±0.036

	PEG20k-PGA0.5
	23.05±0.18
	PEG3.4k-PGA0.5
	8.73±0.044

	PEG20k-PGA1
	20.01±0.26
	PEG3.4k-PGA1
	8.76±0.024

	PEG20k-PGA2
	18.11±0.17
	PEG3.4k-PGA2
	8.42±0.048

	Citrate Phosphate buffer pH7.4

	PEG20k
	31.84±0.22
	PEG3.4k
	10.25±0.035

	PEG20k-PGA0.5
	29.74±0.19
	PEG3.4k-PGA0.5
	11.18±0.077

	PEG20k-PGA1
	29.22±0.090
	PEG3.4k-PGA1
	11.96±0.34

	PEG20k-PGA2
	29.66±0.63
	PEG3.4k-PGA2
	15.27±0.41





Table S2. The average molar mass between crosslinks () and crosslink density () are calculated based on the equation(4 and 5).
	Experimental group
	
(g mol-1)
	
(mol m-3)
	Experimental group
	
(g mol-1)
	
(mol m-3)

	DI water

	PEG20k
	16079±27
	168±0.29
	PEG3.4k
	3277±5.6
	342±0.59

	PEG20k-PGA0.5
	17185±29
	165±0.28
	PEG3.4k-PGA0.5
	3182±5.4
	339±0.57

	PEG20k-PGA1
	14571±3.0
	178±0.036
	PEG3.4k-PGA1
	2802±32
	354±4.06

	PEG20k-PGA2
	13205±11
	189±0.16
	PEG3.4k-PGA2
	2593±15
	372±2.13

	PBS

	PEG20k
	19768±41
	157±0.33
	PEG3.4k
	3259±2.4
	344±0.25

	PEG20k-PGA0.5
	15266±15
	177±0.18
	PEG3.4k-PGA0.5
	2982±2.6
	359±0.32

	PEG20k-PGA1
	12872±5.0
	192±0.076
	PEG3.4k-PGA1
	2487±2.8
	390±0.43

	PEG20k-PGA2
	10978±3.8
	210±0.074
	PEG3.4k-PGA2
	2032±4.7
	429±0.99

	PBS with high ionic strength

	PEG20k
	18418±46
	164±0.41
	PEG3.4k
	3210±7.6
	349±0.82

	PEG20k-PGA0.5
	15293±28
	179±0.32
	PEG3.4k-PGA0.5
	2713±2.3
	377±0.32

	PEG20k-PGA1
	13780±26
	189±0.35
	PEG3.4k-PGA1
	2166±4.7
	418±0.91

	PEG20k-PGA2
	12917±9.9
	199±0.15
	PEG3.4k-PGA2
	2357±3.1
	414±0.55

	Citrate Phosphate buffer pH3.0

	PEG20k
	20464±74
	155±0.56
	PEG3.4k
	3300±2.6
	339±0.26

	PEG20k-PGA0.5
	12630±6.7
	192±0.10
	PEG3.4k-PGA0.5
	1805±1.9
	442±0.45

	PEG20k-PGA1
	7575±13
	239±0.41
	PEG3.4k-PGA1
	1683±0.8
	461±0.22

	PEG20k-PGA2
	5277±4.3
	285±0.23
	PEG3.4k-PGA2
	1916±1.9
	451±0.45

	Citrate Phosphate buffer pH7.4

	PEG20k
	19995±8.2
	156±0.064
	PEG3.4k
	3316±1.7
	338±0.17

	PEG20k-PGA0.5
	14542±7.3
	179±0.090
	PEG3.4k-PGA0.5
	2824±17
	361±2.20

	PEG20k-PGA1
	10606±1.8
	206±0.040
	PEG3.4k-PGA1
	2593±8.8
	376±1.27

	PEG20k-PGA2
	8769±6.8
	229±0.18
	PEG3.4k-PGA2
	2557±7
	383±1.05





Table S3. the second order-rate constant k of PEG3.4k and PEG20k hydrogels under different ionic strength.
	Experimental group
	K(min-1)
	R2
	Experimental group
	K(min-1)
	R2

	PBS

	PEG20k
	0.02353
	0.9992
	PEG3.4k
	0.3065
	0.9996

	PEG20k-PGA0.5
	0.03737
	0.9992
	PEG3.4k-PGA0.5
	0.3900
	0.9996

	PEG20k-PGA1
	0.03187
	0.9992
	PEG3.4k-PGA1
	0.2688
	0.9995

	PEG20k-PGA2
	0.03842
	0.9995
	PEG3.4k-PGA2
	0.1991
	0.9992

	PBS with high ionic strength

	PEG20k
	0.03165
	0.9983
	PEG3.4k
	0.3262
	0.9996

	PEG20k-PGA0.5
	0.04689
	0.9993
	PEG3.4k-PGA0.5
	0.2926
	0.9996

	PEG20k-PGA1
	0.08080
	0.9991
	PEG3.4k-PGA1
	0.3528
	0.9996

	PEG20k-PGA2
	0.09231
	0.9990
	PEG3.4k-PGA2
	0.2544
	0.9996





Table S4. Compressive modulus , Fracture stress/strain and Fracture energy of PEG3.4k-PGAx hydrogels. (PEG20k-PGAx hydrogels with only compressive modulus)
	Experimental group
	Compressive modulus(kPa)
	Fracture stress(kPa)
	Frature strain(%)
	Fracture energy(kJ/m3)

	DI water

	PEG3.4k
	89.32±4.14
	143.60±11.77
	53.11±2.23
	25.17±2.26

	PEG3.4k-PGA0.5
	95.35±1.45
	128.18±10.02
	53.90±7.58
	21.79±1.72

	PEG3.4k-PGA1
	97.12±2.12
	111.58±20.70
	45.45±3.25
	17.40±3.55

	PEG3.4k-PGA2
	106.50±15.56
	103.57±10.52
	41.75±4.58
	15.34±2.34

	
	
	
	
	

	PBS

	PEG3.4k
	88.65±1.76
	291.67±72.59
	62.49±3.94
	43.09±8.77

	PEG3.4k-PGA0.5
	91.05±3.92
	159.38±25.72
	53.21±4.99
	23.72±3.90

	PEG3.4k-PGA1
	99.98±3.62
	306.60±22.99
	56.51±5.79
	43.73±3.73

	PEG3.4k-PGA2
	90.12±3.35
	154.07±10.74
	54.20±3.77
	26.08±1.78

	PBS with high ionic strength

	PEG3.4k
	83.80±7.19
	327.49±152.96
	59.46±4.55
	34.36±5.66

	PEG3.4k-PGA0.5
	87.38±2.29
	219.34±84.75
	55.60±3.01
	32.72±9.37

	PEG3.4k-PGA1
	78.22±3.36
	231.05±37.56
	56.93±3.02
	33.10±5.55

	PEG3.4k-PGA2
	91.92±12.10
	269.64±78.78
	56.84±3.89
	39.30±9.87

	Citrate Phosphate buffer pH3.0

	PEG3.4k
	70.68±4.14
	190.01±38.32
	54.25±3.46
	27.50±5.23

	PEG3.4k-PGA0.5
	126.52±13.64
	202.80±78.86
	52.95±4.90
	33.08±9.03

	PEG3.4k-PGA1
	130.50±7.60
	215.46±80.74
	49.68±5.99
	36.55±7.87

	PEG3.4k-PGA2
	91.08±4.46
	170.12±31.31
	51.04±3.76
	26.04±5.53

	Citrate Phosphate buffer pH7.4

	PEG3.4k
	78.18±5.42
	169.68±51.98
	54.02±3.80
	27.04±6.10

	PEG3.4k-PGA0.5
	92.12±3.75
	248.30±74.88
	57.28±4.95
	36.90±9.86

	PEG3.4k-PGA1
	101.00±3.48
	185.95±29.10
	53.73±2.92
	30.32±6.17

	PEG3.4k-PGA2
	100.10±4.01
	196.10±79.45
	53.00±4.27
	30.18±9.42

	

	
	
	
	

	DI water

	PEG20k
	9.75±0.98
	-
	-
	-

	PEG20k-PGA0.5
	8.78±0.54
	-
	-
	-

	PEG20k-PGA1
	11.98±0.78
	-
	-
	-

	PEG20k-PGA2
	13.70±0.74
	-
	-
	-

	PBS

	PEG20k
	9.05±1.22
	-
	-
	-

	PEG20k-PGA0.5
	11.22±1.37
	-
	-
	-

	PEG20k-PGA1
	14.10±1.14
	-
	-
	-

	PEG20k-PGA2
	13.35±0.40
	-
	-
	-

	PBS with high ionic strength

	PEG20k
	13.68±0.66
	-
	-
	-

	PEG20k-PGA0.5
	14.48±0.66
	-
	-
	-

	PEG20k-PGA1
	13.92±0.80
	-
	-
	-

	PEG20k-PGA2
	12.18±0.99
	-
	-
	-

	Citrate Phosphate buffer pH3.0

	PEG20k
	9.25±0.25
	-
	-
	-

	PEG20k-PGA0.5
	18.62±1.53
	-
	-
	-

	PEG20k-PGA1
	27.12±0.42
	-
	-
	-

	PEG20k-PGA2
	34.10±1.40
	-
	-
	-

	Citrate Phosphate buffer pH7.4

	PEG20k
	9.18±1.26
	-
	-
	-

	PEG20k-PGA0.5
	16.55±1.17
	-
	-
	-

	PEG20k-PGA1
	17.95±0.90
	-
	-
	-

	PEG20k-PGA2
	19.90±0.53
	-
	-
	-






Table S5. Crosslink density calculated by the equation(6) based on Fracture stress and strain.
	Experimental group
	Crosslink density（mol·m-3）
	Experimental group
	Crosslink density（mol·m-3）

	DI water

	PEG20k
	3.94±0.56
	PEG3.4k
	36.28±2.13

	PEG20k-PGA0.5
	3.00±0.62
	PEG3.4k-PGA0.5
	38.28±0.97

	PEG20k-PGA1
	4.62±0.068
	PEG3.4k-PGA1
	38.18±2.06

	PEG20k-PGA2
	4.87±0.52
	PEG3.4k-PGA2
	42.26±6.60

	PBS

	PEG20k
	3.69±0.21
	PEG3.4k
	35.30±0.95

	PEG20k-PGA0.5
	4.36±0.63
	PEG3.4k-PGA0.5
	35.64±1.92

	PEG20k-PGA1
	5.04±1.02
	PEG3.4k-PGA1
	39.91±1.89

	PEG20k-PGA2
	5.27±0.28
	PEG3.4k-PGA2
	36.00±1.56

	PBS with high ionic strength

	PEG20k
	5.48±0.57
	PEG3.4k
	33.93±1.34

	PEG20k-PGA0.5
	5.52±0.33
	PEG3.4k-PGA0.5
	34.40±1.27

	PEG20k-PGA1
	5.69±0.50
	PEG3.4k-PGA1
	31.04±0.60

	PEG20k-PGA2
	4.79±0.40
	PEG3.4k-PGA2
	34.89±6.18

	Citrate Phosphate Buffer pH3.0

	PEG20k
	3.68±0.14
	PEG3.4k
	28.07±1.95

	PEG20k-PGA0.5
	6.99±0.58
	PEG3.4k-PGA0.5
	49.42±5.39

	PEG20k-PGA1
	10.85±0.26
	PEG3.4k-PGA1
	50.41±3.73

	PEG20k-PGA2
	13.31±1.04
	PEG3.4k-PGA2
	35.89±1.76

	Citrate Phosphate Buffer pH3.0

	PEG20k
	3.70±0.64
	PEG3.4k
	30.97±2.68

	PEG20k-PGA0.5
	6.75±0.70
	PEG3.4k-PGA0.5
	36.69±1.40

	PEG20k-PGA1
	7.13±0.58
	PEG3.4k-PGA1
	40.18±1.72

	PEG20k-PGA2
	7.88±0.063
	PEG3.4k-PGA2
	40.26±1.27






Table S6. The amount of drug loading and thickness of the PEG-PGA hydrogels for the drug release.
	Hydrogel
	Drug-load(mg/g gel)
	Thickness δ (mm)

	
	pH=3.0

	PEG3.4K
	1.00±0.011
	3.40±0.021

	PEG3.4K-PGA2
	1.28±0.049
	4.60±0.23

	PEG20K
	0.33±0.0078
	3.93±0.046

	PEG20K-PGA2
	0.57±0.0097
	5.09±0.032

	
	pH=7.4

	PEG3.4K
	0.46±0.016
	3.41±0.07

	PEG3.4K-PGA2
	0.38±0.018
	4.53±0.14

	PEG20K
	0.16±0.0073
	4.01±0.01

	PEG20K-PGA2
	0.21±0.026
	6.07±0.27





[bookmark: _GoBack]Table S7. The calculation result of linear fitting of the accumulative drug release ratio of RB [ln (Mt/M∞)] versus ln t. 
	Hydrogel
	n
	ln k
	k
	R2

	pH=3.0

	PEG3.4K
	0.4451
	-4.2100
	0.01485
	0.9828

	PEG3.4K-PGA2
	0.3918
	-5.7189
	0.003283
	0.9850

	PEG20K
	0.3525
	-3.1770
	0.04171
	0.9891

	PEG20K-PGA2
	0.3163
	-5.8051
	0.003012
	0.9954

	pH=7.4

	PEG3.4K
	0.2564
	-4.0557
	0.01732
	0.9798

	PEG3.4K-PGA2
	0.3643
	-3.4867
	0.03060
	0.9958

	PEG20K
	0.2217
	-3.1990
	0.04080
	0.9736

	PEG20K-PGA2
	0.2520
	-2.8180
	0.05968
	0.98402



