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APPENDICES
APPENDIX A Effect of coating methanol-treated silk fibroin film on the oil- 
incorporated silk fibroin sheet on the degree of swelling and Equilibrium fluid 
content.

Table A1 Effect of coating methanol-treated silk fibroin film on the oil-incorporated 
silk fibroin sheet on the degree of swelling of (A) Un-coating (B) Single coating (C) 
Double coating (D) Triple coating in buffer solution pH 5.5 at 37°c

(A)
Time(h) Degree of swelling(%) Average Standard deviation
0 0 0 0 0 0
2 14.54 14.72 15.36 14.87 0.43
4 32.86 37.06 34.72 34.88 2.10
6 58.45 53.69 51.85 54.66 3.41
8 27.64 28.27 33.05 29.65 2.96
10 -13.48 -7.38 -5.89 -8.92 4.02

(B)
Time(h) Degree of swelling(%) Average Standard deviation
0 0 0 0 0 0
2 19.97 26.23 23.44 23.22 3.14
4 33.03 27.47 28.35 29.61 2.99
6 34.41 32.13 32.23 32.92 1.29
8 34.13 42.48 36.33 37.65 4.33
10 37.10 44.20 39.46 40.25 3.61
12 38.83 45.33 40.67 41.61 3.35
14 41.23 46.58 44.56 44.12 2.71
17 38.80 45.99 43.79 42.86 3.68
18 35.38 44.06 39.50 39.65 4.35
20 34.24 42.31 39.35 38.63 4.09
22 31.52 37.03 30.46 33.00 3.53
24 30.06 34.82 32.49 32.46 2.38
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(C)
Time(h) Degree of swelling(%) Average Standard deviation
0 0 0 0 0 0
2 21.16 20.55 20.53 20.75 0.36
4 26.11 26.13 25.67 25.97 2.75
6 24.93 28.60 24.67 26.06 1.99
8 32.42 33.87 28.64 31.65 4.49
10 31.91 36.84 32.06 33.61 2.66
12 35.02 40.34 34.66 36.67 4.30
14 36.56 39.62 34.30 36.82 2.88
17 40.72 44.08 38.44 41.08 3.91
18 42.06 44.64 40.00 42.24 2.50
20 43.85 45.92 40.66 43.48 2.72
22 45.23 48.14 43.59 45.65 2.56
24 47.17 48.89 44.99 47.02 2.19

(D)
Time(h) Degree of swelling(%) Average Standard deviation
0 0 0 0 0 0
2 16.09 16.95 17.11 16.72 0.55
4 20.19 20.66 20.65 20.50 0.27
6 21.20 22.99 22.94 22.38 1.02
8 24.84 26.07 26.50 25.80 0.87
10 27.53 26.09 27.11 26.91 0.74
12 27.05 31.18 30.91 29.72 2.31
14 28.40 31.36 30.86 30.20 1.58
17 30.36 33.45 33.10 32.30 1.69
18 30.85 34.35 34.06 33.09 1.94
20 32.50 35.41 35.26 34.39 1.64
22 33.47 36.12 36.33 35.31 1.60
24 34.75 38.59 38.06 37.13 2.08
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Table A2 Effect of coating methanol-treated silk fibroin film on the oil-incorporated 
silk fibroin sheet on the equilibrium water content of (A) Un-coating (B) Single 
coating (C) Double coating (D) Triple coating in buffer solution pH 5.5 at 37°c

(A)

Time(h) Equilibrium water content(%) Average Standard deviation
0 0.00 0.00 0.00 0.00 0.00
2 12.69 12.83 13.31 12.95 0.32
4 24.73 27.04 25.77 25.85 1.15
6 36.89 34.93 34.15 35.32 1.41
8 21.66 22.04 24.84 22.85 1.74
10 -15.58 -7.96 -6.26 -9.93 4.97

( B )

Time(h) Equilibrium water content(%) Average Standard deviation
0 0 0 0 0 0
2 16.65 20.78 21.23 19.55 2.53
4 24.83 21.55 21.68 22.68 1.86
6 25.60 24.32 24.14 24.68 0.80
8 25.45 29.82 29.31 28.19 2.39
10 27.06 30.65 30.82 29.51 2.12
12 27.97 31.19 31.26 30.14 1.88
14 29.19 31.78 31.81 30.93 1.50
17 27.95 31.50 31.91 30.45 2.18
18 26.13 30.59 31.24 29.32 2.78
20 25.50 29.73 30.35 28.53 2.64
22 23.96 27.02 27.27 26.08 1.84
24 23.11 25.83 26.18 25.04 1.68
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(C)

Time(h) Equilibrium water content(%) Average
Standard
deviation

0 0 0 0 0 0
2 17.46 17.05 17.03 17.18 0.24
4 20.71 20.71 20.42 20.61 0.17
6 19.95 22.24 19.79 20.66 1.37
8 24.49 25.30 22.26 24.02 1.57
10 24.19 26.92 24.28 25.13 1.55
12 25.94 28.74 25.74 26.81 .1.68
14 26.77 28.37 25.54 26.89 1:42
17 28.94 30.59 27.77 29.10 1.42
18 29.61 30.86 28.57 29.68 1.15
20 30.48 31.47 28.91 30.29 E29
22 31.14 32.50 30.36 31.33 1.08
24 32.05 32.84 31.03 31.97 6.91

(D)

Time(h) Equilibrium water content(%) Average
Standard
deviation

0 0 0 0 0 0
2 14.50 13.86 14.61 14.32 0.40
4 17.12 16.80 17.11 17.01 0.19
6 18.69 17.49 18.66 18.28 0.69
8 20.68 19.89 20.95 20.51 0.55
10 20.69 21.58 21.33 21.20 0.46
12 23.77 21.29 23.61 22.89 1.39
14 23.87 22.12 23.58 23.19 0.94
17 25.06 23.29 24.87 24.41 0.97
18 25.57 23.57 25.41 24.85 1.11
20 26.15 24.53 26.07 25.58 0.91
22 26.54 25.08 26.65 26.09 0.88
24 27.85 25.79 27.57 27.07 1.12
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APPENDIX B Effect of coating methanol-treated silk fibroin film on the oil- 
incorporated silk fibroin sheet on the evaporative water loss.

Table B1 Effect of coating methanol-treated silk fibroin film on the oil-incorporated 
silk fibroin sheet on the evaporative water loss of (A) Single coating (B) Double 
coating (C) Triple coating in buffer solution pH 5.5 at 37°c

(A)

Time(h) Evaporative water oss(%) Average Standard
0 100 100 100 100 0
2 81.81 81.31 81.17 81.43 0.34
4 69.03 65.14 68.94 67.70 2.22
6 60.50 56.37 60.47 59.11 2.37
8 53.26 49.67 53.55 52.16 2.16
10 49.29 46.48 48.42 48.06 1.43
12 46.86 44.58 47.36 46.27 1.48
14 45.04 44.39 45.63 45.02 0.62
16 43.85 43.29 44.83 43.99 0.78
18 43.19 43.04 44.22 43.49 0.64
20 42.61 42.81 43.36 42.93 0.39
22 42.48 42.75 42.96 42.73 0.24
24 42.36 42.65 42.42 42.48 0.15
27 42.25 42.58 42.29 42.37 0.18
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( B )

Time(h) Evaporative water loss(%) Average Standard deviation
0 100 100 100 100 0
2 89.91 91.06 91 33 90.77 0.75
4 80.73 83.89 84.19 82.94 1.92
6 75.43 79.35 74.49 76.42 2.58
8 70.55 75.18 75.51 73.75 2.77
10 67.09 72.28 72.37 70.58 3.02
12 64.52 69.93 70.28 68.24 3.23
14 62.45 67.68 68.05 66.06 3.13
16 60.80 65.84 66.26 64.30 3.04
18 59.60 64.58 64.13 62.77 2.76
20 57.52 62.43 61.73 60.56 2.66
22 56.45 61.27 60.85 59.53 2.67
24 55.32 59.91 59.71 58.31 2.59
27 54.39 58.59 58.34 - : 57.11 2.36
30 54.35 58.53 58.28 57.06 2.35

(C)
Time Evaporative water loss(%) Average Standard deviation
0 100 100 100 100 0
2 91.40 92.18 92.34 91.97 0.51
4 86.68 85.97 86.04 86.23 0.39
6 83.44 82.69 82.99 83.04 0.38
8 80.39 79.53 79.70 79.87 0.45
10 78.18 77.27 77.21 77.55 0.54
12 76.33 75.45 75.65 75.81 0.46
14 74.56 73.74 73.75 74.02 0.47
16 73.06 72.32 72.32 72.57 0.42
18 72.04 71.36 71.36 71.58 0.39
20 70.22 69.68 69.93 69.94 0.27
22 69.25 68.78 68.80 68.94 0.26
24 68.15 67.71 67.89 67.92 0.22
27 66.98 66.58 66.61 66.73 0.22
30 64.89 64.59 64.75 64.74 0.15
36 64.85 63.79 64.72 64.45 0.58
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APPENDIX c  Effect of coating methanol-treated silk fibroin film on the oil- 
incorporated silk fibroin sheet on the Releasing Behavior.

Wavelength (nm)

Figure 1 UV-Spectra of Coconut oil.

Figure 2 Calibration curve of solution Coconut oil in chloroform.
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Table Cl Effect of coating methanol-treated silk fibroin film on the oil-incorporated 
silk fibroin sheet on the released oil of (A) Single coating (B) Double coating (C) 
Triple coating in buffer solution pH 5.5 at 37°c

(A)

Time(h) Released oil (%) Average Standard deviation
0 0 0 0 0 0
2 23.49 24.14 22.95 23.53 0.60
4 42.09 43.8 i 43.23 43.04 0.88
6 61.43 62.33 60.79 61.52 ' 0.78
8 80.70 78.99 77.77 79.15 1.47
10 89.06 86.88 88.69 88.21 1.16
12 93.73 92.08 93.73 93.18 0.95
14 96.23 95.62 96.24 96.03 0.36
16 97.36 97.51 97.97 97.61 0.32
18 97.99 98.25 98.52 98.25 0.26
20 98.34 98.74 98.87 98.65 0.27
22 98.38 98.84 98.92 98.71 0.29
24 98.40 98.89 98.95 98.75 0.30
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( B )

Time(h) Released oil (%) Average Standard deviation
0 0 0 0 0 0
2 11.76 13.52 11.58 12.29 1.07
3 22.24 26.07 22.92 23.74 2.04
4 33.36 38.27 33.92 35.18 2.69
5 45.04 50.27 44.68 46.66 3.13
6 56.16 60.62 54.59 57.13 3.13
7 67.26 69.70 63.75 66.90 2.99
8 75.83 77.62 72.83 75.42 2.42
9 82.68 84.34 81.53 82.85 1.41
11 87.76 88.69 87.27 87.91 0.72
13 91.50 91.39 90.44 91.11 0.59
15 93.95 93.21 92.72 93.29 0.62
17 94.85 94.25 94.45 94.52 0.31
20 95.31 95.15 95.49 95.31 0.17
22 95.96 95.75 96.36 96.02 0.31
24 96.40 96.09 96.83 96.44 0.37
26 96.43 96.33 96.91 96.56 0.31
28 96.44 96.35 96.95 96.58 0.32
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(C)

Time(h) Re eased oil (%) Average Standard deviation
0 0 0 0 0 0
2 23.05 23.78 20.18 22.34 1.90
4 39.93 37.50 36.87 38.10 1.62
6 51.99 53.52 53.63 53.05 0.92
8 57.62 61.66 57.84 59.04 2.27
10 62.10 66.46 64.01 64.19 2.18
12 67.04 71.35 69.75 69.38 2.18
14 70.55 75.02 75.10 73.56 2.60
16 73.70 79.80 78.64 77.38 3.24
18 74.81 83.05 84.48 80.78 5.22
20 77.23 88.83 88.38 84.81 6.57
22 83.20 92.83 90.80 88.94 5.08
24 92.15 93.43 92.80 92.79 0.64
26 94.51 93.55 93.61 93.89 0.54
28 94.96 94.25 94.15 94.45 0.45
30 95.41 94.32 94.42 94.72 0.60
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(D)

Time(h) Released oil (%) Average Standard deviation
0 0 0 0 0 0
2 6.27 5.86 6.28 6.14 0.24
4 13.45 15.01 14.81 14.42 0.85
6 19.73 21.26 21.48 20.82 0.95
8 27.62 29.08 29.70 28.80 1.07
.10 34.21 35.61 36.24 35.35 1.04
12 40.65 42.61 43.06 42.11 1.28
14 46.93 48.76 49.90 48.53 1.50
16 55.63 56.40 56.31 56.11 0.42
18 62.82 63.27 62.89 63.00 0.24
20 69.71 69.88 69.56 69.72 0.16
22 75.33 75.76 75.72 75.60 0.24
24 79.93 80.54 80.27 80.25 0.30
27 83.29 84.13 84.22 83.88 0.51
30 85.90 86.19 86.64 86.24 0.37
33 87.20 87.10 87.55 87.29 0.24
36 87.77 87.52 87.97 87.76 0.22
39 87.90 87.86 88.30 88.02 0.25
42 87.93 87.86 88.30 88.03 0.24
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Table C2 The release mechanism of coating methanol-treated silk fibroin film on 
the oil-incorporated silk fibroin sheet that was fitted with of (A) Single coating (B) 
Double coating (C) Triple coating in buffer solution pH 5.5 at 37°c

The release constant (K) that is related to the structural and geometric 
properties of the dosage form and the release exponent (ท) that is indicate the type of 
oil release mechanism were determined based on Fickian equation.

Log (Mt/Ma) = logK + ท logt

Where Mt is the amount of released oil at time t; M a is the total amount of released 
oil; K is a release constant; ท is the release exponent.
(A)

Logt Log Mt/Mo
0.30 1.37
0.60 1.63
0.78 1.79
0.90 1.90
1.00 1.95
1.08 1.97
1.15 1.98
1.20 1.99
1.26 1.99
1.30 1.99
1.34 1.99
1.38 1.99

Figure C2(A) Log Mt/M against Log t of the release data of the oil-incorporated 
silk fibroin sheet without coating.
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( B )

Logt Log Mt/Mo
0.30 1.09
0.48 1.38
0.60 1.55
0.70 1.67
0.78 1.76
0.85 1.83
0.90 1.88
0.95 1.92
1.04 1.94
1.11 1.96
1.18 1.97
1.23 1.98
1.30 1.98
1.34 1.98
1.38 1.98
1.41 1.98
1.45 1.98

Figure C2 (B) Log Mt/M against Log t of the release data of single-coating layer of 
methanol-treated silk fibroin film on the oil-incorporated silk fibroin sheet.
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(C)
Logt Log Mt/Mo
0.30 1.35
0.60 1.58
0.78 1.72
0.90 1.77
LOO 1.81
1.08 1.84
1.15 1.87
1.20 1.89
1.26 1.91
1.30 1.93
1.34 1.95
1.38 1.97
1.41 1.97
1.45 1.98
1.48 1.98

Figure C2 (C) Log Mt/M against Log t of the release data of double-coating layer 
of methanol-treated silk fibroin film on the oil-incorporated silk fibroin sheet.
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(D)
Logt Log Mt/Mo
0.30 0.79
0.60 1.16
0.78 1.32
0.90 1.46
1.00 1.55
1.08 1.62
1.15 1.69
1.20 1.75
1.26 1.80
1.30 1.84
1.34 1.88
1.38 1.90
1.43 1.92
1.48 1.94
1.52 1.94
1.56 1.94
1.59 1.94
1.62 1.94

Figure C2 (D) Log Mt/M against Log t of the release data of Triple-coating layer of 
methanol-treated silk fibroin film on the oil-incorporated silk fibroin sheet.



APPENDIX D Weight loss the methanol-treated oil-incorporated silk fibroin 
sheet.

Time % Weight loss Average Standard deviation
2 18.94 15.01 17.35 17.10 1.98
4 21.16 19.28 19.99 20.14 0.95
6 19.92 20.00 20.17 20.03 0.13
8 21.31 22.23 21.11 21.55 0.60
10 22.60 22.58 21.68 22.29 0.53
12 22.46 23.67 22.65 22.93 0.65
14 21.54 23.35 23.46 22.78 1.07
16 22.72 23.00 23.45 23.05 0.37
18 20.17 23.54 24.35 22.69 2.21
20 21.29 24.99 24.18 23.49 1.94
22 21.01 22.55 25.33 22.96 2.19
24 22.09 23.43 24.13 23.22 1.04
26 26.94 25.00 26.24 26.06 0.98
28 27.41 26.79 25.26 26.49 1.10
30 27.90 28.24 27.67 27.94 0.29
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