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Table A1 Swelling ratio of chitosan/PAA hydrogel film as a function of concentration of
aqueous NaCl solution at room temperature.

CS:PAA 1:1

H,0 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
2 NaCl NaCl NaCl NaC! NaCl
Time (min)
swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) (%) (%) (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 4.23 048 4.23 1.02 6.55 1.08 7.96 2.39 8.94 0.95 14.80 3.08
25 32.89 2.00 32.89 3.10 35.25 2.03 37.02 1.89 35.07 2.90 38.70 0.49
40 36.97 0.56 36.97 0.84 39.89 0.59 41.74 1.27 42.00 1.40 4339 1.34
55 37.98 1.30 37.98 1.17 40.40 0.95 4235 0.69 42.85 0.60 45.19 261
70 38.22 2.50 38.22 0.92 41.13 1.60 41.94 0.67 4422 0.82 44.15 1.72
85 36.69 2.50 36.69 0.70 41.40 235 43,03 1.39 43.06 0.51 45.19 2,02
100 37.89 1.14 37.89 0.35 39.18 0.75 43,57 0.69 4346 | 1.50 45.19 1.27
115 37.02 143 37.02 1.54 39.45 2.35 4265 0.49 42,74 2.13 4492 1.98
130 31.72 1.80 31.712 0.92 39.41 0.26 41.63 0.75 43.27 1.03 4441 1.27
145 36.22 223 36.22 1.78 39.16 1.21 4041 1.06 41.12 1.59 42.08 1.36
Equilibrium
swelling 33.53 0.60 36.52 0.75 38.67 0.95 4239 1.03 4350 0.95 45.44 1.12
ratio (%)
CS:PAA 2:1
0.3% (w/w) o 0.9% (w/w) 1.2% (wiw) 1.5% (w/w)
H0 NaCl 0.6% (wiw) NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) (%) () (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 30.00 1.44 32.19 0.53 26.74 13.16 36.14 1.33 35.02 2.54 40.30 0.47
25 36.79 1.15 39.37 0.62 40.19 4.10 42,76 0.49 4438 1.56 46.74 1.13
40 36.67 0.88 39.62 0.60 40.95 1.44 43.00 2.95 44 86 1.47 47.26 0.80
55 36.11 1.76 38.54 1.54 40.31 253 43.56 0.32 45.67 0.45 47.26 0.80
70 33.76 1.93 38.83 1.07 40.80 2.50 43.81 0.99 45.65 0.74 46.51 0.36
85 33.68 3.04 38.80 1.35 39.49 1.66 42.54 0.55 44.89 033 45.99 0.81
100 33.80 117 38.55 0.92 40.76 2.14 4229 0.96 4438 0.33 46.22 130
115 33.01 1.22 36.94 1.57 40.33 2.79 43.74 1.44 42.87 1.56 44,73 2.19
130 34.04 1.48 36.44 1.78 39.13 0.62 41.46 1.57 43.89 0.78 4523 1.86
Equilibrium 4
swelling 34.07 0.97 38.02 0.96 40.14 0.62 42,90 0.87 44.56 0.99 45.99 0.83
ratio (%)
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Table Al (continued) Swelling ratio of chitosan/PAA hydrogel film as a function of
concentration of aqueous NaCl solution at room temperature.

CS:PAA 3:1

H,0 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
2 NaCl NaCl NaCl NaCl NaCl
Time (min) swelling | swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) () (%) (%) % (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 99.95 2570 | 91.91 6.05 89.08 347 83.19 7.52 83.31 285 84.30 5.82
25 120.85 9.63 10499 | 3.58 98.31 1.51 93.81 3.19 94.15 5.76 94.28 3.84
40 120.85 9.63 104.97 3.25 99.94 1.36 95.53 2.90 96.72 5.04 94.32 4.36
55 121.28 8.34 106.25 2.38 101.27 2.19 95.94 4.00 97.94 3.56 94.66 4,06
70 122.56 6.47 107.16 314 102.53 2.20 95.91 3.63 96.26 4.44 93.55 3.39
85 117.87 641 107.13 3.46 102.77 2.57 95.39 5.08 98.83 3.82 93.93 3.17
100 116.60 5.90 107.58 3.20 102.23 4.70 96.00 275 97.93 2.56 94.73 2.50
115 115.75 4.51 110.17 207 103.62 3.81 95.39 5.08 9790 | 255 94.32 436
130 111.93 5.21 108.89 | 2.55 103.62 3.81 95.86 4.61 97.93 2.56 94.32 4.36
Equilibrium
swelling 117.66 3.87 107.86 1.42 102.67 0.89 95.75 0.28 97.80 0.83 94,25 0.45
ratio (%)
CS:PAA 4:1
H,O 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
2 NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. [N S.D. ratio S.D. ratio S.D.
(%) (%) (%) (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 105.17 2.00 98.35 3.75 95.06 6.90 96.07 2.52 87.48 11.51 91.22 441
25 120.03 5.75 109.24 1.36 97.76 6.75 98.33 3.89 95.72 2.84 94,66 0.82
40 117.77 4.20 109.91 1.90 101.95 4.94 99.66 1.63 94.60 2.24 95.03 1.87
55 115.84 3.55 108.98 0.46 102.58 5.96 100.73 1.27 96.08 223 95.80 0.78
70 115.18 4.73 110.67 1.05 102.66 4.83 99.34 3.15 95.36 3.46 95.05 0.71
85 112.60 2.79 109.63 1.08 102.62 5.66 97.93 2.69 96.10 1.57 93.51 2.46
100 110.65 5.06 108.43 354 101.15 5.39 97.97 3.71 95.01 222 95.06 1.75
115 109.68 4.16 109.26 1.08 100.77 5.19 97.97 4.46 94.63 1.88 91.98 243
130 108.06 5.30 108.88 2.56 | 100.82 5.05 98.26 1.15 95.37 1.61 93.89 1.84
145 106.77 345 109.53 249 100.81 441 98.91 2.18 92.47 291 91.16 3.91
Equilibrium .
swelling 111.26 3.45 109.34 0.71 101.63 0.93 98.73 1.03 95.00 1.24 93,78 1.71
ratio (%)
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Table Al (continued) Swelling ratio of chitosan/PAA hydrogel film as a function of
concentration of aqueous NaCl solution at room temperature.

CS:PAA 5:1

H,0 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
2 NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) (%) (%) (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 163.84 240 130.48 3.05 124.16 2.55 116.46 3.79 113.89 6.60 107.33 0.71
25 171.59 2.08 140.71 2.23 127.17 2.14 118.64 2.79 117.08 4.10 109.21 0.50
40 170.89 | 3.08 141.26 | 2.66 126.67 | 2.17 117.44 1.70 116.11 2,66 107.33 | 0.71
55 168.79 5.78 143.03 3.27 126.00 2.56 119.30 1.40 116.81 3.26 108.85 0.15
70 167.69 5.73 142.12 3.40 127.07 1.57 118.14 2.31 117.82 2.28 108.74 2.10
85 164.77 | 5.73 143.54 | 4.68 126.00 1.50 117.00 3.12 116.17 | 3.68 11043 | 0.85
100 16292 | 4.88 143.52 | 4.61 125.59 1.80 118.44 3.60 115.13 1.81 109.48 | 2.73
115 15998 | 4.13 143.54 | 4.68 127.88 | 2.00 115.53 3.30 116.19 | 1.81 108.38 191
130 158.51 3.82 143.54 4.68 123.76 0.66 116.66 2.57 116.40 2.96 108.84 0.96
145 157.05 4.58 142.72 6.92 123.86 297 118.37 4.79 115.20 3.35 109.16 1.37
Equilibrium
swelling 162.82 4.53 143.15 0.56 125.74 1.53 117.63 1.29 116.25 0.93 109.13 0.67
ratio (%)
CS:PAA:B 3:1:0.05
H0 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
2 " NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) % (%) (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 70.51 0.42 65.28 1.80 63.98 0.83 62.67 202 63.65 4.89 64.68 2.05
25 77.96 1.60 72.72 3.98 69.66 0.45 68.12 1.11 65.88 5.32 64.85 1.55
40 76.12 1.75 73.25 4.60 66.63 235 66.65 1.73 65.26 6.58 65.40 2.03
55 71.30 2,74 71.92 3.70 68.13 2.53 65.79 323 65.62 5.68 65.73 1.48
70 68.58 2.65 73.21 5.44 67.24 1.84 64.99 1.49 64.01 5.22 65.34 2,78
85 67.89 2,07 71.70 248 66.62 2.71 64.97 1.89 61.78 343 64.24 1.82
100 67.03 1.33 71.13 292 65.72 3.10 64.65 225 63.67 5.23 63.45 1.59
115 65.15 1.07 69.78 2.26 66.33 1.87 65.21 2.06 63.33 6.63 63.45 0.34
130 63.34 0.54 69.44 346 66.00 3.68 63.81 0.80 61.10 4.88 62.15 3.56
145 61.77 0.20 67.51 3.49 66.05 1.07 64.70 1.87 62.05 5.77 60.18 1.69
Equilibrium
swelling 66.44 3.26 70.67 1.90 66.58 0.84 64.88 0.60 63.08 1.55 63.51 1.90
ratio (%)
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Table Al (continued) Swelling ratio of chitosan/PAA hydrogel film as a function of
concentration of aqueous NaCl solution at room temperature.

CS:PAA:B 3:1:0.1

O 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
2 NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) %) %) (%) (% (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 62.58 9.71 58.13 16.51 60.86 1.41 82.71 5.36 73.13 7.52 77.10 442
25 103.07 6.13 87.09 327 89.56 243 92.28 6.56 86.67 4.17 91.94 3.87
40 114.15 297 93.43 7.64 95.84 2,13 95.94 5.98 90.25 1.83 96.66 4.90
55 113.57 3.99 97.86 3.07 97.52 342 94.11 3.39 90.68 1.19 95.00 441
70 113.45 2.40 95.16 8.65 97.52 342 91.87 6.32 88.17 7.78 95.29 5.90
85 113.47 2.12 94.87 7.43 98.58 1.63 92.53 3.15 88.75 4.46 95.35 4.04
100 113.10 3.56 93.77 7.95 98.23 1.63 93.18 497 89.05 1.81 94.29 4.19
115 109.34 3.85 94.06 8.48 97.92 1.07 92,65 6.86 88.08 | 5.48 93.17 5.98
130 110.08 332 94.06 8.48 98.53 3.17 94.03 4.46 89.43 2.10 94.34 3.25
Equilibrium
swelling 112.17 1.93 94.96 1.52 98.05 0.48 93.06 0.89 89.03 0.96 94.57 0.83
ratio (%)
CS:PAA:B 3:1:0.2
H,0 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
? NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling | swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) (%) (%) (%) (%) %)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 62.89 6.69 58.49 2.58 58.86 6.27 61.57 10.61 70.05 1.92 73.45 8.63
25 111.29 3.12 105.96 1.79 97.43 235 91.47 4.78 95.02 3.57 94.55 3.76
40 106.42 5.87 112.95 2.58 103.67 322 97.71 3.08 96.13 5.22 97.47 3.16
55 104.53 6.53 11591 2.47 103.76 | 438 97.35 3.29 97.68 4.19 100.34 341
70 99.46 5.09 117.88 1.81 107.03 4.81 100.69 4.69 98.82 4.17 99.63 4.51
85 96.86 5.84 118.24 3.15 105.21 2.71 97.69 6.12 99.20 3.33 99.66 227
100 97.18 7.06 11853 2.12 10595 | 4.12 99.93 5.32 100.33 435 99.60 1.69
115 96.15 5.27 118.86 372 106.37 2.62 100.43 6.58 99.97 3.05 96.33 2.85
130 92.18 5.05 114.35 563 103.33 424 97.71 5.01 96.55 421 101.13 384
145 94.66 5.56 120.14 1.31 103.32 2.63 100.07 3.30 99.18 5.46 100.37 1.70
Equilibrium
swelling 97.29 391 117.70 1.95 104.99 1.53 99.13 1.47 98.82 1.31 99.58 1.54
ratio (%)
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Table Al (continued) Swelling ratio of chitosan/PAA hydrogel film as a function of
concentration of aqueous NaCl solution at room temperature.

CS:PAA:B 3:1:0.3

H,0 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (wiw)
2 NaCl NaCli NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
%) (%) (%) (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 117.27 18.71 95.68 7.87 85.04 11.58 91.48 3.71 91.14 3.80 90.92 5.72
25 197.33 10.32 149.89 5.38 135.06 6.67 122.64 4.27 119.74 7.20 120.96 1.67
40 195.54 15.50 158.66 391 143.81 3.64 127.74 5.68 123.75 7.30 126.90 1.65
55 198.17 | 18.34 | 161.46 | 4.53 149.83 8.12 128.75 1.85 125.64 5.19 133.70 | 5.69
70 191.12 15.29 165.28 5.27 149.27 3.53 130.37 3.72 126.95 7.56 129.84 4.20
85 190.25 16.22 167.34 3.86 147.63 495 129.59 3.51 128.12 6.25 130.69 1.72
100 187.16 15.52 168.21 4.58 149.72 4.38 131.12 3.10 127.77 8.66 130.29 1.63
115 184.96 15.43 168.13 3.04 151.05 6.61 130.00 4.18 128.14 6.85 130.29 1.63
130 183.63 16.75 169.02 4.17 150.98 436 133.09 3.71 126.14 6.88 129.01 241
145 181.88 15.13 170.28 532 153.95 525 130.48 6.43 129.34 6.89 131.55 1.68
Equilibrium
swelling 188.17 5.54 167.10 2.92 150.35 1.96 130.49 1.37 127.44 1.28 130.77 1.51
ratio (%) .
CS:PAA:B 3:1:04
H,0 0.3% (wiw) 0.6% (w/w) 0.9% (w/w) 1.2% (wiw) 1.5% (wiw)
2 NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) (%) (%) (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 86.93 3.78 75.33 4.62 76.78 1.20 85.06 71.72 73.39 4.65 86.47 4.60
25 145.12 3.56 118.09 7.81 117.04 3.57 117.44 3.20 109.79 2.82 100.69 1.19
40 145.58 2.22 126.52 7.57 125.03 4.17 123.50 4.92 119.45 3.34 103.96 2.82
55 144.03 1.95 130.59 8.53 126.52 3.37 126.31 6.86 121.53 4.21 107.35 1.73
70 142,18 3.71 129.47 9.12 126.86 4.25 126.75 5.71 123.61 4.21 106.09 4.67
85 139.02 2.09 130.96 8.91 129.77 343 131.24 434 122.27 4.24 105.37 431
100 137.63 2.89 131.34 9.61 130.13 3.10 129.18 5.84 124.28 3.15 105.04 3.73
115 139.53 4.86 131.83 7.43 131.19 4.79 131.23 4.16 124.31 3.01 105.71 4.90
130 138.75 3.12 133.42 | 6.89 130.86 | 4.49 131.21 5.56 126.02 3.70 104.61 498
145 138.74 4.84 132.51 9.89 131.21 4.33 130.77 7.84 123.28 3.96 106.47 4.53
Equilibrium
swelling 139.98 2.27 131.45 1.29 129.51 2.00 129.53 2.18 123.61 1.47 105.80 0.92
ratio (%)
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Table Al (continued) Swelling ratio of chitosan/PAA hydrogel film as a function of
concentration of aqueous NaCl solution at room temperature.

CS:PAA:B 3:1:0.5

1o 0.3% (Wiw) 0.6% (wiw) 0.9% (w/w) 1.2% (wiw) 1.5% (wiw)
2 NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) (%) (%) (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 40.70 1.10 43.07 3.80 43.83 1.61 47.17 3.24 44.71 1.27 45.58 244
25 46.24 3.82 48.42 3.69 45.44 1.79 48.02 3.85 47.36 2.73 48.33 3.59
40 44.66 2.51 48.13 3.19 46.17 0.42 48.92 3.19 46,78 3.23 47.25 1.01
55 42.25 2.68 47.24 0.88 46.18 1.12 50.07 3.22 48.28 491 49.96 1.50
70 43.89 2.55 48.15 3.13 46.12 3.10 48.29 4.93 48.27 4.20 47.33 2.00
85 41.20 2.86 46.82 3.96 45.46 2.59 49.18 4.02 46.77 0.90 48.89 3.13
100 40.41 3.73 48.17 4.66 44.55 2.39 49.79 3.03 45.89 1.36 47.85 1.90
115 41.99 2.51 48.40 391 4541 1.65 47.45 337 4534 | 5.03 47.50 2.87
130 38.81 1.77 48.12 2.39 43.04 3.07 49.25 1.76 46.78 2.12 47.50 2.87
145 38.85 2.73 46.49 5.65 46.00 2.62 48.09 0.74 47.37 2.70 45.87 2.24
Equilibrium
swelling 41.06 1.86 47.63 0.76 45.25 1.13 48.87 0.96 46.96 1.11 47.84 1.29
ratio (%)
CS:PAA:B 3:1:2
10 0.3% (wiw) 0.6% (w/w) 0.9% (w/iw) 1.2% (wiw) 1.5% (w/w)
: NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) (%) (%) () (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 63.28 4381 74.07 7.06 64.58 7.68 71.93 2.12 73.47 4.69 76.22 3.28
25 121.06 | 20.48 94.74 5.48 98.83 12.68 96.52 17.48 100.24 6.17 102.82 7.05
40 124.09 | 26.38 96.52 8.55 105.32 14.35 101.38 | 22.62 104.73 5.52 108.78 9.11
55 11849 | 31.29 96.87 9.16 108.03 16.78 101.45 23.61 106.20 6.45 110.99 9.23
70 117.37 | 27.77 96.48 9.51 110.36 18.76 101.81 22.99 108.45 591 112,48 9.71
85 115.87 | 28.25 95.73 9.28 110.31 16.87 103.42 | 24.38 106.92 7.30 112.49 9.94
100 11437 | 28.74 96.87 9.16 110.39 19.83 102.64 | 24.63 106.90 8.41 113.56 9.23
115 112.50 | 28.23 94.98 9.93 110.40 | 20.47 101.52 | 24.61 107.66 7.70 113.24 10.45
130 110.63 28.83 95.73 10.16 { 110.05 | 21.27 102.74 | 27.53 107.28 8.37 113.23 10.00
145 109.12 | 27.09 96.48 9.51 111.57 | 21.55 103.03 25.94 109.52 8.25 113.20 9.35
Equilibrium
swelling 114.05 348 96.16 0.70 110.16 1.06 102.37 0.78 107.56 1.11 112.74 0.87
ratio (%)




85

Table Al (continued) Swelling ratio of chitosan/PAA hydrogel film as a function of
concentration of aqueous NaCl solution at room temperature.

CS:PAA:B:GA 3:1:0:1

H,0 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
2 NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
* (%) (%) (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 33.52 495 33.05 0.43 34.45 3.07 38.45 6.29 38.12 4.00 40.11 2.39
25 41.30 333 4277 1.16 43.64 1.81 4348 4.10 45.89 2.07 47.13 1.46
40 40.50 3.09 43.98 2.17 44,26 0.75 45.83 2.70 47,19 2.51 48.68 1.15
S5 39.23 3.69 42,75 1.57 44,48 1.31 45,61 2.36 46.18 3.40 48.28 0.70
70 38.78 2.89 43.79 1.92 45.10 1.92 45.24 292 46.02 3.26 47.64 2.33
85 35.98 475 43.99 1.84 44.26 2.94 45.15 1.96 45.61 4.13 48.07 1.28
100 37.70 222 4275 096 44,86 0.89 43.42 32 4590 3.66 46.89 1.20
115 37.04 333 4191 1.94 45.10 2.53 43.70 4.36 4555 ] 243 46.88 0.56
130 37.92 3.62 43.99 1.84 42,23 193 44.50 0.53 46.33 3.18 46.64 242
145 37.71 327 41.93 2.54 42.40 1.92 4348 1.73 44.66 1.58 46.27 1.11
Equilibrium
swelling 37.76 1.07 43.02 092 44.06 1.23 44.44 0.92 45.75 0.56 47.24 0.76
ratio (%)
CS:PAA:B:GA 3:1:0.3:0.1
H,0 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
? NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) (%) (%) (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 16.29 3.12 19.76 3.36 18.44 294 23.34 4.30 30.07 3.79 28.03 4.79
25 38.51 0.59 37.65 243 42.36 1.50 43.66 0.51 49.06 1.97 47.27 1.71
40 38.52 279 39.85 295 4533 1.42 46.53 1.12 49.56 1.25 49.96 241
55 39.03 0.17 42,07 1.78 44.60 2.09 46.25 1.24 49.06 1.43 51.12 2,70
70 3824 1.52 41.34 0.79 45.55 1.70 4561 3.52 49.04 1.21 50.08 1.79
85 38.97 1.54 40.34 0.17 45.56 1.68 46.53 1.12 49.06 1.97 49.55 1.86
100 37.98 1.04 39.61 0.60 4438 1.94 4572 1.80 49.86 2.90 50.61 1.83
115 38.78 041 40.35 0.61 44,42 1.85 45.45 1.55 48.19 1.49 50.12 227
130 38.21 1.44 41.09 1.21 4481 2.30 46.47 243 49.31 1.07 49.15 240
145 38.02 0.43 4033 1.64 44.64 1.77 44.07 3.22 47.62 242 50.06 2.59
Equilibrium
swelling 38.46 0.45 40.73 0.82 44.85 0.50 4573 0.85 48.88 0.74 50.10 0.65
ratio (%)
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Table A1l (continued) Swelling ratio of chitosan/PAA hydrogel film as a function of
concentration of aqueous NaCl solution at room temperature.

CS:PAA:B:GA 3:1:0.3:0.5

H,0 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
2 NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) (%) %) (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 33.22 1.98 34.67 2,56 3531 1.07 37.18 2.87 40.83 0.58 40.34 0.44
25 35.44 243 37.64 0.61 39.26 024 41,12 0.69 44,70 0.77 44.61 1.46
40 34.49 2.43 38.55 1.48 39.18 1.54 40.82 0.68 44.07 1.87 45.69 3.56
55 34.82 1.96 37.60 1.34 38.98 0.73 41.69 0.61 42,45 2.61 45.20 2.00
70 35.12 1.96 39.17 0.73 39.20 0.87 40.50 0.65 43.10 1.86 43.71 2.39
85 34.84 1.79 36.94 2.24 39.54 0.25 41.96 0.38 43.74 0.76 43.71 2.39
100 34.82 1.96 37.02 0.38 40.14 0.69 41.39 0.85 43.08 1.06 43.50 0.60
115 34.49 243 3727 1.76 39.24 1.02 41.62 1.72 43,10 | 1.86 4433 1.43
130 33.56 2,07 37.62 1.51 38.98 0.73 39.94 235 43.73 1.28 4228 247
145 33.56 1.21 37.89 2.85 39.26 0.24 38.42 247 4243 1.11 43.22 0.20
Equilibrium
swelling 34.46 0.64 37.64 0.75 3933 0.41 40.79 1.27 43.09 0.53 43.71 091
ratio (%)
CS:PAA:B:GA 3:1:0.3:1
H.0 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
2 NaCl NaCl NaCl NaCl NaCl
Time (min) swelling s . 2lling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
(%) (%) (%) (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 45.07 0.87 45.36 0.82 4533 0.63 47.74 0.99 46.42 4.42 50.28 093
25 52.11 1.10 49.46 1.65 49.99 1.23 49.60 2.19 51.95 2.07 51.64 1.42
40 51.30 1.18 49.46 0.85 49.73 1.04 49.31 1.82 50.54 1.64 51.11 1.30
55 48.76 1.09 48.65 2.46 49.46 1.44 49.85 1.42 4943 2.90 52.17 1.23
70 48.51 227 48.92 1.65 4945 0.63 49.06 0.64 50.00 1.80 51.66 1.70
85 46.78 1.30 48.92 1.65 49.72 1.57 49.06 0.64 48.91 2.37 49.75 2.56
100 46.24 2.60 48.92 1.65 48.90 0.23 48.02 1.78 48.64 1.45 51.39 2.10
115 45.11 1.96 47.82 1.64 49.45 0.24 48.80 0.70 50.27 2.10 51.09 1.67
130 4483 222 48.10 2.45 48.90 0.86 49.60 1.42 49.99 2.56 51.62 0.06
145 43.13 1.39 46.45 1.29 49.18 1.90 48.52 2.35 49.15 2.05 50.85 2.16
Equilibrium
swelling 46.19 2.03 48.25 091 49.30 0.31 48.99 0.62 49.48 0.62 51.22 0.77
ratio (%)
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Table Al (continued) Swelling ratio of chitosan/PAA hydrogel film as a function of
concentration of aqueous NaCl solution at room temperature.

CS:PAA:B:Glu 3:1:0.3:1

H,O 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
2 NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling : swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio S.D.
() (%) (%) (%) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 84.65 30.32 88.80 21.35 86.79 19.02 90.83 23.36 57.99 5.14 102.85 5.50
25 145.28 | 12.81 138.10 | 20.55 | 138.96 | 1643 | 131.35 | 15.79 | 115.96 1.90 133.03 4.60
40 142,07 | 14.23 | 150.78 | 26.85 | 151.71 13.65 | 14142 | 12.42 | 133.38 6.08 136.36 5.80
55 13941 13.19 | 15534 | 2861 | 15549 | 12.61 14478 | 1232 | 140.32 542 14047 5.82
70 13345 | 1683 | 15852 12793 | 157.52 | 11.71 147.75 | 12.96 | 141.69 .17 141.94 6.59
85 132.07 | 1449 | 162.10 | 31.06 | 160.60 | 11.92 | 146.19 | 13.51 144.35 8.02 14446 | 6.21
100 12790 | 13.37 | 16225 | 29.60 | 16333 | 1433 | 149.62 | 13.87 | 145.51 6.18 142.44 573
115 126.80 | 12.59 | 164.30 | 31.31 | 166.56 | 1529 | 151.38 | 14.27 | 147.56 | 5.98 145.51 5.81
130 126,09 | 11.73 | 16792 | 3422 | 16684 | 1650 { 151.10 | 12.35 | 149.26 571 144.94 8.14
145 124,58 | 1145 | 170.13 | 3445 | 168.87 | 1550 | 150.64 12.24 | 150.65 8.84 144.96 535
Equilibrium
swelling 130.04 523 162.94 5.11 162.75 5.06 148.78 2.59 145.62 3.82 143.53 1.91
ratio (%) .
CS:PAA:B:Cit 3:1:0.3:1
H,0 0.3% (w/w) 0.6% (w/w) 0.9% (w/w) 1.2% (w/w) 1.5% (w/w)
: NaCl NaCl NaCl NaCl NaCl
Time (min) swelling swelling swelling swelling swelling swelling
ratio S.D. ratio S.D. ratio S.D. ratio S.D. ratio SD. ratio S.D.
(%) (%) (%) %) (%) (%)
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10 63.81 8.15 63.75 477 60.20 2.04 59.61 7.14 58.69 2.92 59.34 1.74
25 65.00 13.23 68.17 4.15 63.29 2.17 60.42 6.62 60.47 1.71 61.77 4.24
40 62.03 11.87 68.48 3.63 63.97 1.99 61.46 7.53 60.47 1.00 61.77 424
55 59.76 12.61 67.86 4.67 62.63 2.90 60.64 8.08 60.83 0.81 61.07 3.68
70 59.06 10.66 67.49 5.03 63.27 1.40 59.62 7.15 60.47 1.71 61.50 2.97
85 57.32 10.68 66.60 3.96 62.62 2.49 59.84 8.54 59.08 0.46 60.71 4.28
100 55.05 11.24 67.20 4.10 63.31 241 61.12 722 60.12 1.25 60.37 3.15
115 55.26 10.02 66.54 424 61.61 3.26 58.56 9.88 58.73 1.20 61.11 2.70
130 54.66 9.87 67.46 3.39 62.95 1.94 60.06 6.51 57.33 0.72 60.44 2.99
145 5291 9.48 65.90 2.98 62.26 2.13 59.28 691 58.73 1.20 60.76 3.31
Equilibrium
swelling 56.29 2.50 67.01 0.68 62.66 0.60 59.87 0.85 59.33 1.22 60.85 0.40
ratio (%)
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Table B1 The bending time min) of CS/PAA hydrogel films on the first 10 degree in
aqueous NaCl solutions at 25 V.

Bending Time (min) on the first 10 degree

Compositions 0.3% 0.6% 0.9% 1.2% 1.5%

(wiw) (wiw) (wiw) (wiw) (wiw)

NaCl NaCl NaCl NaCl NaCl

CS:PAA 1:1 3.45 1.75 1.73 5.30 4.89
CS:PAA 2:1 7.20 4.59 3.92 3.22 3.69
CS:PAA 3:1 3.54 0.85 0.83 0.33 0.40
CS:PAA 4:1 1.10 0.85 1.21 2.07 0.89
CS:PAA 5:1 2.80 8.57 3.76 4.71 234
CS:PAA:B 3:1:0.05 9.32 6.79 3.82 6.49 8.27
CS:PAA:B 3:1:0.1 1.81 2.63 3.75 1.98 1.04
CS:PAA:B 3:1:0.2 3.03 233 2.08 0.21 0.55
CS:PAAB 3:1:0.3 9.91 4.19 1.05 0.61 0.33
CS:PAAB 3:1:04 8.95 3.20 8.20 1.12 10.08
CS:PAA:B 3:1:0.5 11.23 7.83 6.74 4.46 3.93
CS:PAA:B 3:1:2 7.17 7.32 1.00 1.83 4.80
CS:PAA:B:GA 3:1:0:1 5.39 1.85 5.33 2.82 2.51
CS:PAA:B:GA 3:1:0.3:0 9.91 4.19 1.05 0.61 0.33
CS:PAA:B:GA 3:1:0.3:0.1 2.13 7.06 3.58 2.44 2.58
CS:PAA:B:GA 3:1:0.3:0.5 6.21 3.16 2.44 2.15 2.11
CS:PAA:B:GA 3:1:0.3:1 9.00 7.22 3.51 342 2.05
CS:PAA:B:Glu 3:1:0.3:1 432 1.51 0.41 0.27 0.12
CS:PAA:B:Cit 3:1:0.3:1 10.95 8.97 1.44 0.76 1.64
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Table B2 The equilibrium bending angle (degree) of CS/PAA hydrogel films in aqueous

NaCl solutions at 25 V.
Equilibrium bending angle (Degree)

Compositions 0.3% 0.6% 0.9% 1.2% 1.5%

(w/w) (w/w) (w/w) (w/w) (wiw)

NaCl NaCl NaCl NaCl NaCl

CS:PAA 1:1 -60.00 90.00 -30.00 -10.00 -20.00
CS:PAA 2:1 -10.00 -40.00 -30.00 -40.00 -30.00
CS:PAA 3:1 90.00 90.00 40.00 80.00 90.00
CS:PAA 4:1 90.00 90.00 90.00 10.00 10.00
CS:PAA 5:1 17.50 7.50 5.00 26.66 20.00
CS:PAA:B 3:1:0.05 -30.00 -30.00 -33.33 -10.00 -30.00
CS:PAA:B 3:1:0.1 60.00 90.00 90.00 35.00 60.00
CS:PAA'B 3:1:0.2 75.00 90.00 50.00 90.00 90.00
CS:PAA:B 3:1:0.3 -5.00 83.33 90.00 90.00 83.33
CS:PAA:B 3:1:04 -25.00 37.50 36.66 55.00 90.00
CS:PAA:B 3:1:0.5 -25.00 -25.00 -20.66 -30.00 70.00
CS:PAAB 3:1:2 16.66 23.33 30.00 46.66 16.66
CS:PAA:B:GA 3:1:0:1 55.00 70.00 90.00 -30.00 -35.00
CS:PAA:B:GA 3:1:0.3:0 -5.00 83.33 90.00 90.00 83.33
CS:PAA:B:GA 3:1:0.3:0.1 90.00 -18.33 -30.00 -27.50 -30.00
CS:PAA:B:GA 3:1:0.3:0.5 -62.50 -27.50 75.00 -26.66 -23.33
CS:PAA:B:GA 3:1:0.3:1 -27.33 15.00 90.00 60.00 90.00
CS:PAA:B:Glu 3:1:0.3:1 -85.00 20.00 73.33 85.00 90.00
CS:PAA:B:Cit 3:1:0.3:1 -20.00 22.50 76.66 56.66 90.00
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