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Calibration curve for determination of drug release

The concentration versus absorbance of propranolol HCI in phosphate buffer
pH 6.8 at 218 nm were presented in Table 34, showed a linear relationship with the
correlation coefficient of 0.99998. The standard curve of propranolol HCI after

regression analysis were illustrated in Figure 56.

Table 34. Absorbance of propranolol HCI in phosphate buffer pH 6.8

Concentration (pg / ml) Absorbance
0 0.0000
12 0.2402
16 0.3210
20 0.4018
24 0.4826
28 0.5634
32 0.6442
0.8
0.6 - ——— e
R}=1
g
£ 041 e - —~
2
0.2 1
0
0 5 10 15 20 25 30 35

concentration(mcg/ml)

Figure 56 The calibration curve of proparanolol HCI in phosphate buffer pH 6.8
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Calibration curve for determination of drug content

The concentration versus ratio between peak area of propranolol HCl and
internal standard (theophylline) with HPLC method at 220 nm were presented in
Table 35. and showed a linear relationship with the correlation coefficient of 0.99994.
The standard curve of propranolol HCI after regression analysis was illustrated in

Figure 57.

Table 35. Ratio between peak area of propranolol HCl and internal standard with
HPLC method

Concentration (pg / ml) Ratio
0 0.0000
0.8 0.7542
2.0 1.8194
32 2.9933
4.4 4.0672
5.6 5.2223
6
R’ =0.9994
Es — -
23 - ———— —_———— —
H
£
g
31
0
0 1 2 3 4 s 6

concentration(mcg/ml)

Figure 57. The calibration curve of Propranolol HCI by using HPLC for determining

the drug content.
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Calibration curve for determining the amount of FITC — labeled dextran

Calibration curve for determining the amount of FITC — labeled dextran in
phosphate buffer pH 6.8 at emission/excitation wavelengths of 490/515 nm were
presented in Table 36, showed a linear relationship with the correlation coefficient of
0.9996. The standard curve of FD-4 after regression analysis were illustrated in

Figure 58.

Table 36. Intensity of FITC — labeled dextran in phosphate buffer pH 6.8

Concentration (pg / ml) Intensity
0 0
0.08 189.9
0.12 294.7
0.16 362.8
0.20 465.8
0.24 5442
0.28 648.8
700
600 - - : s
R?=0.9985
500 +—
z 400 +
:
= 300 + v _ : - ——
200
100
0
0 0.0 0.1 0.15 0.2 0.25 0.3

concentration(mcg/ml)

Figure 58 The calibration curve of FITC — labeled dextran by using fluorescense

spectrophotometer



Table 37 The percentage amount of propranolol release from microspheres
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Formulation | time | Cumulative % of drug release Mean SD log % drug
(hr.) A B C (%) remained
Fl 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 43.53 35.94 37.20 38.89 4.07 1.79
0.50 68.88 59.19 50.94 59.67 8.98 1.61
0.75 80.08 69.07 57.57 68.91 11.26 1.49
1.00 86.62 75.38 62.10 74.70 12:27 1.40
1.50 91.89 81.84 70.42 81.38 10.74 1.27
2.00 | 101.01 98.34 98.10 99.25 1.62 2.00
F2 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 47.48 49.18 44.28 46.98 2.49 1.72
0.50 69.26 67.73 65.39 67.46 1.95 1.51
0.75 77.59 78.10 74.47 76.72 1.97 137
1.00 82.76 84.81 80.05 82.54 2.39 1.24
1.50 87.50 91.21 86.78 88.50 2.38 1.06
2.00 | 102.23 99.76 100.03 100.67 1.35 2.00
F3 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 42.86 39.87 40.74 41.16 1.54 1.77
0.50 63.69 58.19 57.45 59.78 341 1.60
0.75 73.90 70.06 70.46 71.47 2.11 1.46
1.00 82.37 80.98 82.08 81.81 0.73 1.26
1.50 91.44 91.32 92.57 91.78 0.69 0.92
2.00 96.94 97.91 100.61 98.49 1.90 0.18
F4 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 25.72 23.69 27.27 25.56 1.80 1.87
0.50 35.93 3522 39.89 37.01 2.52 1.80
0.75 44.87 43.65 48.13 45.55 232 1.74
1.00 52.13 49.89 56.80 52.94 3.53 1.67
1.50 60.78 59.10 66.08 61.99 3.64 1.58
2.00 70.13 65.60 74.05 69.93 4.23 1.48
3.00 80.92 74.97 84.81 80.23 4.96 1.30
4.00 91.26 82.16 92.61 88.68 5.68 1.05
5.00 99.07 87.59 98.65 95.10 6.51 0.69




Table 38 The percentage amount of propranolol release from microspheres
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Formulation | time | Cumulative % of drug release Mean SD log % drug
(hr.) A B C (%) remained
F5 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 60.69 66.26 62.54 63.16 2.84 1.57
0.50 85.77 87.66 89.85 87.76 2.04 1.09
0.75 95.23 96.61 95.49 95.78 0.73 0.63
1.00 98.52 101.07 99.98 99.86 1.28 -0.84
Fé6 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 39.46 37.03 42.36 39.62 2.67 1.78
0.50 55.55 52.65 58.09 55.43 2.72 1.65
0.75 62.55 63.24 70.07 65.29 4.16 1.54
1.00 72.79 72.04 77.34 74.06 2.87 1.41
1.50 86.55 82.69 89.84 86.36 3.58 1.13
2.00 99.24 102.66 99.89 100.60 1.82 -
Fi 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 2557 2443 25.58 25.28 0.75 1.87
0.50 40.69 40.33 42.79 41.27 1.33 1.77
0.75 51.90 51.62 54.48 52.67 1.58 1.68
1.00 62.32 60.62 62.23 61.72 0.96 1.58
1.50 79.99 77.80 79.16 78.98 1.11 1.32
2.00 91.52 88.83 88.91 89.75 1.53 1.01
3.00 99.67 100.13 101.03 100.28 0.69 -
F8 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 27.02 28.51 25.31 26.95 1.60 1.86
0.50 37.87 39.68 37.20 38.25 1.28 1.79
0.75 44.75 47.94 42.44 45.04 2.76 1.74
1.00 52.87 54.57 48.41 51.95 3.18 1.68
1.50 62.09 64.40 56.17 60.95 433 1.59
2.00 70.25 72.71 62.92 68.63 5.09 1.50
3.00 81.19 84.90 81.43 82.51 2.08 1.24
4.00 91.84 95.20 92.49 93.18 1.78 0.83
5.00 99.56 105.33 98.47 101.12 3.69 -




Table 39 The percentage amount of propranolol release from microspheres

164

Formulation | time | Cumulative % of drug release Mean SD log % drug
(hr.) A B C (%) remained
F9 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 30.07 16.89 34.00 26.99 8.96 1.86
0.50 42.85 37.33 45.13 41.77 4.01 1.77
0.75 46.47 43.17 50.11 46.58 3.47 1.73
1.00 49.35 46.85 54.21 50.14 3.74 1.70
1.50 54.99 51.97 61.27 56.08 4.74 1.64
2.00 60.33 56.03 67.36 61.24 3.72 1.59
3.00 71.69 64.01 78.36 71.35 7.18 1.46
4.00 80.39 88.81 86.91 85.37 4.42 1.17
5.00 88.25 82.19 93.65 88.03 513 1.08
6.00 94.07 91.06 99.33 94.82 4.19 0.71
8.00 | 101.70 100.36 104.81 102.29 2.28 -
F10 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 10.19 15.61 11.70 12.50 2.80 1.94
0.50 10.19 15.61 11.70 12.50 2.80 1.94
0.75 10.19 15.61 11.70 12.50 2.80 1.94
1.00 10.19 15.61 11.70 12.50 2.80 1.94
1.50 10.19 15.61 11.70 12.50 2.80 1.94
2.00 10.19 15.61 11.70 12.50 2.80 1.94
3.00 18.64 28.33 21.48 22.82 498 1.89
4.00 30.10 41.40 31.05 34.18 6.27 1.82
5.00 39.39 43.83 39.94 41.05 242 1.77
6.00 47.59 48.89 46.64 47.71 1.13 1.72
8.00 63.75 65.50 60.35 63.20 2.62 1.57
10.00 | 77.29 80.78 72.12 76.73 4.36 1.37
12.00 | 89.38 94.15 81.92 88.48 6.16 1.06
16.00 | 95.24 104.35 95.59 98.39 5.16 0.21
20.00 | 104.32 108.10 104.05 105.49 2.26 -
F11 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 0.00 0.00 0.00 0.00 0.00 2.00
0.50 0.00 0.00 0.00 0.00 0.00 2.00
0.75 0.00 0.00 0.00 0.00 0.00 2.00
1.00 0.00 0.00 0.00 0.00 0.00 2.00
1.50 0.00 0.00 0.00 0.00 0.00 2.00
2.00 0.00 0.00 0.00 0.00 0.00 2.00
3.00 0.00 0.00 0.00 0.00 0.00 2.00
4.00 14.39 12.73 11.94 13.02 1.25 1.94
5.00 23.92 22.97 20.01 22.30 2.04 1.89
6.00 32.71 31.93 27.44 30.69 2.84 1.84
8.00 49.31 46.98 40.64 45.64 4.49 1.74
10.00 | 63.38 59.69 52.58 58.55 5.49 1.62
12.00 | 74.62 70.10 64.43 69.72 5.11 1.48
16.00 | 84.39 79.23 77.52 80.38 3.58 1.29
20.00 | 93.96 91.60 9.1 92.22 1.52 0.89
24.00 | 100.14 99.50 105.69 101.78 3.40 -




Table 40 The percentage amount of propranolol release from microspheres
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Formulation | time | Cumulative % of drug release Mean SD log % drug
(hr.) A B C (%) remained
F12 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 0.00 0.00 0.00 0.00 0.00 2.00
0.50 0.00 0.00 0.00 0.00 0.00 2.00
0.75 0.00 0.00 0.00 0.00 0.00 2.00
1.00 0.00 0.00 0.00 0.00 0.00 2.00
1.50 0.00 0.00 0.00 0.00 0.00 2.00
2.00 0.00 0.00 0.00 0.00 0.00 2.00
3.00 0.00 0.00 0.00 0.00 0.00 2.00
4.00 0.00 0.00 0.00 0.00 0.00 2.00
5.00 0.00 0.00 0.00 0.00 0.00 2.00
6.00 0.00 0.00 0.00 0.00 0.00 2.00
8.00 17.99 15.77 18.54 17.43 1.47 1.92
10.00 | 30.61 28.67 31.09 30.12 1.28 1.84
12.00 | 42.16 39.98 41.75 41.30 1.16 1.77
16.00 | 53.23 56.21 53,22 54.22 1,72 1.66
20.00 | 67.44 71.68 64.30 67.81 3.70 1.51
24.00 | 88.19 91.52 81.02 86.71 537 1.12
F13 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 14.20 19.38 19.83 17.80 3.13 1.91
0.50 23.81 27.78 31.81 27.80 4.00 1.86
0.75 31.33 34.57 35.12 33.67 2.05 1.82
1.00 38.10 42.61 48.90 43.20 5.42 1.75
1.50 49.93 52.58 50.25 50.92 1.45 1.69
2.00 59.38 61.37 60.25 60.33 1.00 1.60
3.00 70.82 74.94 70.31 72.02 2.54 1.45
4.00 81.75 84.63 85.63 84.00 2.01 1.20
5.00 89.92 92.30 96.22 92.81 3.18 0.86
6.00 96.71 E A 100.09 98.69 1.76 0.12
8.00 | 101.81 102.50 105.38 103.23 1.89 -
F14 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 12.40 11.87 16.78 13.68 2.69 1.94
0.50 22.65 21.22 2721 23.86 3.41 1.88
0.75 22.65 2122 22Y 23.86 3.41 1.88
1.00 22.65 21.22 27.21 23.86 3.41 1.88
1.50 33.26 32.03 38.79 34.69 3.60 1.81
2.00 43.32 40.67 48.42 44.14 3.94 178
3.00 59.12 56.18 65.21 60.17 4.61 1.60
4.00 71,01 69.41 71.77 72.73 4.44 1.44
5.00 79.33 78.34 80.13 79.27 0.90 1.32
6.00 87.21 86.70 87.37 87.09 0.35 1.11
8.00 97.43 100.04 94.45 97.31 2.80 0.43
10.00 | 105.16 104.99 105.40 105.18 0.21 -




Table 41 The percentage amount of propranolol release from microspheres
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Formulation | time | Cumulative % of drug release Mean SD log % drug
(hr.) A B (& (%) remained
F15 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 0.00 0.00 0.00 0.00 0.00 2.00
0.50 0.00 0.00 0.00 0.00 0.00 2.00
0.75 0.00 0.00 0.00 0.00 0.00 2.00
1.00 0.00 0.00 0.00 0.00 0.00 25.00
1.50 10.09 8.90 11.34 10.11 1.22 1.95
2.00 18.53 16.05 19,75 18.11 1.89 1.91
3.00 30.58 29.05 32.38 30.67 1.67 1.84
4.00 40.73 41.4 42.86 41.66 1.09 1.77
5.00 50.16 52.63 52.61 51.8 1.42 1.68
6.00 56.48 61.32 59.95 59.25 2.49 1.61
8.00 71.64 77.63 73.95 74.41 3.02 1.41
10.00 | 82.54 89.08 84.82 85.48 3.32 1.16
12.00 | 91.59 93.90 93.61 90.26 1.526 0.84
16.00 | 99.90 97.32 97.17 93.03 1.53 0.27
20.00 | 103.69 104.86 101.33 98.13 1.80 -
24.00 | 103.69 104.86 101.33 103.29 1.80 -




167

Table 42 The percentage amount of propranololloiuyta release from microspheres
during storage at stability condition.

Storage time | time | Cumulative % of drug release Mean SD log % drug
(month) (hr.) A | B | C remained
F4
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 26.33 29.17 30.72 28.74 223 1.85
0.5 45.24 38.29 37.43 40.32 4.28 1.78
0.75 50.55 45.63 49.41 48.53 2.58 1.71
1.00 60.12 52.13 52.51 54.92 451 1.65
1.50 68.23 62.73 62.03 64.33 3.40 1.55
2.00 75.67 71.27 66.00 70.98 4.84 1.46
3.00 83.95 87.25 77.62 82.94 4.89 1.23
4.00 90.01 92.53 83.03 88.54 4.89 1.06
5.00 100.3 97.03 97.68 98.35 1.75 0.22
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 30.02 25.14 29.23 28.13 2.62 1.86
0.5 35.14 42.63 40.85 39.54 3.91 1.80
0.75 50.25 48.25 44.15 47.55 3.11 1.72
1.00 56.78 58.12 50.16 55.02 4.26 1.65
1.50 62.73 68.01 52.05 60.93 8.13 1.59
2.00 78.79 73.67 72.96 75.14 3.18 1.40
3.00 87.79 83.03 85.59 85.47 2.38 1.16
4.00 89.03 96.73 84.27 90.01 6.29 1.00
5.00 | 101.03 95573 99.49 98.75 273 0.10
F8
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 2432 20.43 19.21 21.32 2.67 1.90
0.5 35.45 28.14 33.32 31.97 3.76 1.83
0.75 40.23 40.78 38.60 39.87 1.13 1.78
1.00 38.63 45.14 47.57 43.78 4.62 1.75
1.50 53.68 50.03 53.34 52.35 2.02 1.68
2.00 65.17 59.27 55.92 60.12 4.68 1.60
3.00 75.14 79495 76.26 74.45 2.24 1.41
4.00 86.71 90.63 80.00 85.78 5.38 1.15
5.00 97.25 95.09 86.72 93.02 5.56 0.84
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 21.99 19.78 21.20 20.99 1.12 1.90
0.5 35.18 30.29 30.98 32.15 2.65 1.83
0.75 40.13 32.78 46.88 39.93 7.05 1.78
1.00 45.17 40.25 47.03 44.15 3.50 1.75
1.50 55.79 53.68 51.66 53.71 2.07 1.67
2.00 68.63 60.95 57.11 62.23 5.87 1.58
3.00 73.24 78.14 75.09 75.49 2.47 1.39
4.00 85.54 80.68 83.47 83.23 2.44 1.22
5.00 | 101.04 93.13 93.74 95.97 4.40 0.61
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Table 43 The percentage amount of propranolol release from microspheres during
storage at stability condition (cont.).

Storage time | time | Cumulative % of drug release Mean SD log % drug
(month) (hr.) A | B | cC remained
F12

6 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 0.00 0.00 0.00 0.00 0.00 0.00

0.5 0.00 0.00 0.00 0.00 0.00 0.00

0.75 0.00 0.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00 0.00 0.00

1.50 0.00 0.00 0.00 0.00 0.00 0.00

2.00 0.00 0.00 0.00 0.00 0.00 0.00

3.00 0.00 0.00 0.00 0.00 0.00 0.00

4.00 0.00 0.00 0.00 0.00 0.00 0.00

5.00 0.00 0.00 0.00 0.00 0.00 0.00

6.00 0.00 0.00 0.00 0.00 0.00 0.00

8.00 20.25 15.03 22.47 19.25 3.82 1.91

10.00 | 37.67 30.51 33.19 33.79 3.62 1.82

12.00 | 39.03 39.46 40.13 39.54 0.55 1.78

16.00 | 54.22 52.73 58.74 55.23 3.13 1.65

20.00 | 63.48 66.29 67.60 65.79 2.11 1.53

24.00 | 90.03 93.12 86.76 89.97 3.18 1.00

12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 0.00 0.00 0.00 0.00 0.00 0.00

0.5 0.00 0.00 0.00 0.00 0.00 0.00

0.75 0.00 0.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00 0.00 0.00

1.50 0.00 0.00 0.00 0.00 0.00 0.00

2.00 0.00 0.00 0.00 0.00 0.00 0.00

3.00 0.00 0.00 0.00 0.00 0.00 0.00

4.00 0.00 0.00 0.00 0.00 0.00 0.00

5.00 0.00 0.00 0.00 0.00 0.00 0.00

6.00 0.00 0.00 0.00 0.00 0.00 0.00

8.00 16.78 15.28 15.85 15.97 0.76 1.92

10.00 | 30.12 25.78 31.49 29.13 2.98 1.85

12.00 | 40.29 33.09 32.79 35.39 4.25 1.81

16.00 | 55.67 50.64 55.03 53.78 2.74 1.66

20.00 | 70.29 65.02 70.31 68.54 3.05 1.50

24.00 | 85.79 93.87 91.27 90.31 4.12 0.99
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Table 44 The percentage amount of propranolol release from microspheres during
storage at stability condition (cont.).

Storage time | time | Cumulative % of drug release Mean SD log % drug
(month) (hr.) A | B | ¢ remained
F15
6 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 0.00 0.00 0.00 0.00 0.00 0.00
0.5 0.00 0.00 0.00 0.00 0.00 0.00
0.75 0.00 0.00 0.00 0.00 0.00 0.00
1.00 0.00 0.00 0.00 0.00 0.00 0.00
1.50 18.97 14.39 11.73 15.03 3.66 1.93
2.00 19.12 22.26 25.01 22.13 2.95 1.89
3.00 40.25 35.04 30.13 35.14 5.06 1.81
4.00 44.14 38.12 46.57 42.95 4.35 1.76
5.00 53.74 60.03 56.60 56.79 3.15 1.64
6.00 60.43 67.11 70.79 66.11 5.25 153
8.00 80.12 75.24 83.26 79.54 4.04 131
10.00 | 85.78 89.91 91.22 88.97 2.84 1.04
12.00 | 95.79 88.23 92.28 92.10 3.78 0.90
16.00 | 100.01 92.32 93.63 95.32 4.11 0.67
20.00 [ 99.07 95.78 99.18 98.01 1.93 0.30
24.00 | 105.48 97.97 99.94 101.13 3.89
12 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 0.00 0.00 0.00 0.00 0.00 0.00
0.5 0.00 0.00 0.00 0.00 0.00 0.00
0.75 0.00 0.00 0.00 0.00 0.00 0.00
1.00 0.00 0.00 0.00 0.00 0.00 0.00
1.50 18.34 X p) 14.96 15.14 3.11 1.93
2.00 25.01 19.03 22.98 22.34 3.04 1.90
3.00 35.04 299 37.61 33.98 4.26 1.82
4.00 | 48.27 40.12 48.92 45.77 4.90 1.73
5.00 SSHR 52.78 57.49 55.13 2.36 1.65
6.00 65.34 59.37 67.08 63.93 4.04 1.56
8.00 81.02 72.97 82.92 78.97 5.28 1.32
10.00 | 89.76 85.63 81.03 87.14 437 1.11
12.00 | 95.79 89.06 91.24 92.03 3.43 0.90
16.00 | 99.78 90.25 95.30 95.11 4.77 0.69
20.00 | 98.01 94.13 101.83 97.99 3.85 0.30
24.00 | 102.00 99.32 100.03 100.45 1.39




Table 45 The percentage amount of propranolol release from microspheres
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Formulation time | Cumulative % of drug release Mean SD log % drug
(hr.) A B C (%) remained
Blank 0.00 0.00 0.00 0.00 0.00 0.00 2.00
0.25 52.53 47.71 52.21 50.82 2.70 1.69
0.50 80.47 80.29 76.18 78.98 2.43 1.32
0.75 88.13 88.01 85.80 87.31 1.31 1.10
1.00 98.53 98.30 97.10 97.98 0.77 0.31
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Table 46 Values for rate , amount release , and the corresponding Reciprocal for
the release of formulations F1 — F4.

Formulation (dq/dt) (Q) (1/Q)
Release rate Amount of release Reciprocal of release

F1 155.56 38.89 0.0257
83.12 59.67 0.0168

36.96 68.91 0.0145

23.61 74.70 0.0134

13.36 81.38 0.0123

F2 187.92 46.98 0.0213
81.92 67.46 0.0148

37.04 76.72 0.0130

23.28 82.54 0.0121

11.92 88.50 0.0113

F3 164.64 41.16 0.0243
74.48 59.78 0.0167

46.76 71.47 0.0140

41.36 81.81 0.0122

19.94 91.78 0.0109

13.42 98.49 0.0102

F4 102.24 25.56 0.0391
45.80 37.01 0.0270

34.16 45.55 0.0220

29.56 52.94 0.0189

18.10 61.99 0.0161

15.88 69.93 0.0143

10.30 80.23 0.0125

8 88.68 0.0113

6.42 95.10 0.0105

F5 252.64 63.16 0.0158
99.06 80.00 0.0125

98.40 87.76 0.0114

32.08 95.78 0.0104

16.32 99.86 0.0100
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Table 47 Values for rate , amount released , and the corresponding reciprocal for
the release of formulation F5—F8.

Formulation (dq/dt) Q) 1/Q)
Release rate Amount of release Reciprocal of release

F6 158.48 39.62 0.0252
63.24 55.43 0.0180

39.44 65.29 0.0153

35.08 74.06 0.0135

30.02 80 0.0125

24.60 86.36 0.0116

28.48 100.60 0.0099

F7 101.12 25.88 0.0396
63.96 41.27 0.0242

45.60 52.67 0.0190

36.20 61.72 0.0162

34.52 78.98 0.0127

21.54 89.75 0.0111

10.53 100.28 0.0100

F8 107.80 26.95 0.0371
45.20 38.25 0.0261

27.16 45.04 0.0222

27.64 51.95 0.0192

18.00 60.95 0.0164

F9 107.96 26.99 0.0371
59.1% 41.77 0.0239

19.24 46.58 0.0215

14.24 50.14 0.0199

11.88 56.08 0.0178

10.32 61.24 0.0163

10.11 71.35 0.0140

12.52 80.00 0.0125

14.02 85.37 0.0117

2.66 88.03 0.0114

6.79 94.82 0.0105

3.74 102.29 0.0098
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Table 48 Values for rate , amount released , and the corresponding reciprocal for
the release of formulation F9 —F12.

Formulation (dq/dt) Q) 1/Q)
Release rate Amount of release Reciprocal of release
F10 10.32 22.82 0.0438
11.36 34.18 0.0293
6.87 41.05 0.0244
6.66 47.71 0.0210
LIS 63.20 0.0158
6.77 76.73 0.0130
6.52 80.00 0.0125
5.88 88.48 0.0113
2.48 98.39 0.0102
1.78 105.49 0.0095
F11 13.02 13.02 0.0768
9.28 22.30 0.0448
8.39 30.69 0.0326
7.48 45.64 0.0219
6.46 58.55 0.0171
5.59 69.72 0.0143
2.67 80.38 0.0124
2.96 9222 0.0108
2.39 101.78 0.0098
F12 8.72 17.43 0.0574
6.35 30.12 0.0332
5.59 41.30 0.0242
3.23 54.22 0.0184
3.40 67.81 0.0147
4.28 80.00 0.0125

4.78 86.91 0.0115
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Table 49 Values for rate , amount released , and the corresponding reciprocal for
the release of formulation F13 —F15.

Formulation (dq/ dt) Q) 1/Q)
Release rate Amount of release Reciprocal of release

F13 71.20 17.80 0.0562
40.00 27.80 0.0360

23.48 33.67 0.0297

38.12 43.20 0.0231

15.44 50.92 0.0196

18.82 60.33 0.0166

11.69 72.02 0.0139

11.88 80.00 0.0125

11.98 84.00 0.0119

8.81 92.81 0.0108

5.88 98.69 0.0101

2.27 103.23 0.0097

F14 21.66 34.69 0.0228
18.90 44.14 0.0227

16.03 60.14 0.0166

12.56 72.73 0.0137

6.54 79.27 0.0126

7.82 87.09 0.0115

5.11 97.31 0.0103

3.94 105.18 0.0095

F15 20.22 10.11 0.0989
16.00 18.11 0.0552

12.56 30.67 0.0326

10.99 41.66 0.0240

10.14 51.80 0.0193

7.45 59.25 0.0169

6.55 74.41 0.0134

5.54 80.00 0.0125

3.78 85.48 0.0117

1.28 93.03 0.0107

1.29 98.13 0.0102

0 103.29




Table 50 The percentage of swelling from formulation F1 —F4
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% Swelling
Time Formulation Formulation Formulation Formulation
(Sec) F1 F2 F3 F4
0 0 0 0 0
1 2.28 5.89 14.95 25.50
2 6.01 8.78 30.51 38.43
3 10.64 12.99 4421 63.23
Table 51 The percentage of swelling from formulation F5—F8

% Swelling
Time Formulation Formulation Formulation Formulation
(Sec) F5 Fé6 F7 F8
0 0 0 0 0
1 12.62 25.99 65.99 51.64
2 23.99 40.79 89.01 133.62
3 31.35 73.67 113.22 201.25
4 57.74 99.18 210.81 283.71
5 68.81 136.60 297.81 372.83
6 99.94 178.12 348.93 440.85
7 238.14 399.04 536.84
8 562.53
Table 52 The percentage of swelling from formulation F9 —F12

% Swelling
Time Formulation Formulation Formulation Formulation
(Sec) F9 F10 F11 F12
0 0 0 0 0
1 42.38 50.98 98.58 129.63
2 39.58 65.99 145.69 260.66
3 164.39 204.73 388.60 466.01
4 246.50 310.23 561.94 518.75
5 265.82 338.94 603.36 574.86
6 618.25




Table 53 The percentage of swelling from formulation F13 —F15
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% Swelling
Time Formulation Formulation Formulation
(Sec) F13 F14 F15
0 0 0 0
1 18.77 35.26 74.36
2 30.94 68.95 199.40
3 52.81 105.27 299.78
4 432.61
5 533.80
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