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Appendix A

Calibration Curve

The concentration versus absorbance of diclofenac sodium in methanol
at 283 nm, 0.1 N. HCI acid at 274 nm and in phosphate buffer pH 6.8 at 276 nm are
presented in Tables 14-16. The standard curve of diclofenac sodium in these mediums

are illustrated in Figures 68-70.

Table 14 Absorbance of diclofenac sodium in methanol determined at 283 nm.

Concentration (mcg/ml) Absorbance (SD)*
0 0
S 0.206 (0.003)
10 0.411 (0.003)
15 0.629 (0.001)
20 0.844 (0.002)
25 1.063 (0.005)

* Standard deviation from three determinations.

Figure 68 Calibration curve of diclofenac sodium in methanol at 283 nm.
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Table 15 Absorbance of diclofenac sodium in 0.1 N. HCI acid determined at 274 nm.

Concentration (mcg/ml) Absorbance (SD)*
0 0
S 0.133(0.001)
10 0.265 (0.002)
15 0.406 (0.003)
20 0.567 (0.004)
25 0.689 (0.003)

* Standard deviation from three determinations.

Figure 69 Calibration curve of diclofenac sodium in 0.1 N. HCI at 274 nm.
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Table 16 Absorbance of diclofenac sodium in phosphate buffer pH 6.8 determined

at 276 nm.
Concentration (mcg/ml) Absorbance (SD)*
0 0
2.5 0.074 (0.003)
5 0.155 (0.004)
75 0.233 (0.001)
10 0.313 (0.001)
12.5 0.393 (0.001)

* Standard deviation from three determinations.
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Figure 70 Calibration curve of diclofenac sodium in phosphate buffer pH 6.8

at 276 nm.
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Appendix B

Percentage of Drug Release, Release Rate.
Release Rate Against Amount and Reciprocal of Amount.

Table 17 Percentage amount of diclofenac sodium release from blank capsules and

commercial products.

pH-change system Phosphate buffer pH 6.8 system
Formulation | Time | Time'" 1 2 3 | Mean | SD |Log%Drug| 1 2 3 | Mean | SD | Log% Drug
Remained Remained
0 0.00 0.00 | 0.00 0.00 0.00 0.00 2.00 0.00 | 0.00 | 0.00 0.00 0.00 2.00
0.5 0.71 336 | 3.09 3.21 322 0.13 1.99 98.60 | 97.02 | 101.25| 98.96 | 2.14 0.02
1 1.00 324 3.16 3.40 P27 0.12 1509 101.791101.15| 101.79] 101.58 | 0.37
2 1.41 334 | 339 347 3.40 0.07 1.98 102.791 102.62] 102.64] 102.68| 0.09
Blank 3 1.73 2583 | 2471 | 26.80 | 25.78 | 1.05 1.87
(DS) 4 2.00 4129 | 44.05 | 47.01 | 44.12 | 2.86 1.75
6 245 66.21 | 68.75 | 77.73 | 70.90 | 6.05 1.46
8 2.83 80.43 | 88.75 | 97.46 | 88.88 | 8.52 1.05
10 3.16 90.38 | 102.80| 9890 | 97.36 | 6.35 0.42
12 3.46 98.99 | 104.76| 102.23| 101.99] 2.89
0 0.00 0.00 | 0.00 0.00 0.00 0.00 2.00 0.00 | 0.00 | 0.00 0.00 0.00 2.00
0.5 0.71 1.25 1.51 0.54 1.10 0.50 2.00 6.55 | 10.13 | 8.86 8.51 1.82 1.96
1 1.00 0.09 | 0.88 0.61 0.53 0.40 2.00 14.19 ] 1949 | 1627 | 16.65 | 2.67 1.92
2 1.41 1.02 1.05 0.55 0.87 0.28 2.00 26.60 | 36.52 | 2848 | 30.53 | 5.27 1.84
3 1.73 7.53 1.25 BT 6.68 =23 1.97 39.07 | 49.62 | 39.67 | 4279 | 5.93 1.76
4 2.00 1293 | 13.18 | 11.28 | 1246 | 1.03 1.94 50.46 | 59.07 | 52.84 | 54.12 | 4.45 1.66
Abitren® SR 6 2.45 2286 | 24.09 | 23.15| 2337 | 0.64 1.88 66.01 | 69.07 | 69.27 | 68.12 1.83 1.50
8 2.83 30.66 | 32.03 | 31.72 | 3147 | 0.72 1.84 75.72 | 74.28 | 7797 | 7599 | 1.86 1.38
10 3.16 36.57 | 3831 | 37.42| 3743 | 0387 1.80 81.76 | 77.70 | 83.01 | 80.82 | 2.78 1.28
12 3.46 4153 | 4293 | 43.50 | 4265 | 1.01 1.76 86.35] 79.72 | 85.71 | 83.93 | 3.66 1.21
14 3.74 4593 | 47.41 | 48.04 | 47.13 | 1.08 1.72 88.76 | 80.80 | 88.43 | 86.00 | 4.51 1.15
18 4.24 52.87 | 5491 | 5437 | 54.05| 1.05 1.66 92.30 | 82.83 | 91.33 | 88.82 | 5.21 1.05
24 4.90 6169 | 64.09 | 6393 63.23 | 1.34 1.57 96.03 | 85.04 | 93.94 | 91.67 | 584 0.92
0 0.00 0.00 | 0.00 | 0.00 [ 0.00 | 0.00 2.00 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 2.00
0.5 0.71 0.57 | 0.54 0.61 0.57 0.03 2.00 1485|1590 | 1498 | 1524 | 0.57 1.93
1 1.00 0.64 | 0.64 0.81 0.70 0.09 2.00 2245 | 2427 | 22.67 | 23.13 | 0.99 1.89
2 1.41 0.59 | 0.62 0.59 0.60 0.02 2.00 33.58 | 36.05 | 33.74 | 34.46 1.38 1.82
3 1.73 584 | 6.15 5.43 5.81 0.36 1.97 41.30 | 44.74 | 42.06 | 42.70 1.81 1.76
4 2.00 1005 | 1256 | 11.19] 11.26 | 1.26 1.95 4786 | 52.04 | 4933 | 49.74 | 2.12 1.70
Voltaren® SR 6 245 25.16 | 26.73 | 24.33 | 25.41 1.22 1.87 59.99 | 63.33 | 59.45 | 60.92 | 2.10 1.59
8 2.83 37.87 | 4097 | 37.76 | 38.87 | 1.82 1.79 68.18 | 71.49 | 67.25 | 6898 | 2.23 1.49
10 3.16 4655 | 50.67 | 46.53 | 4792 | 2.38 1.72 7369 | 76.85 | 72.44 | 7433 | 227 1.41
12 3.46 53.83 | 59.16 | 53.58 | 5552 | 3.15 1.65 77.16 | 80.13 | 76.05 | 77.78 | 2.1l 1.35
14 374 58.73 | 64.43 | 58.70 | 60.62 | 3.30 1.60 81.07 | 83.59 | 79.63 | 81.43 2.01 1.27
18 4.24 67.13 | 74.02 | 67.96 | 69.70 | 3.76 1.48 84.85 | 86.76 | 83.55 | 85.05 1.62 147
24 4.90 78.08 | 83.36 | 78.38 | 79.94 | 2.97 1.30 88.02 | 89.33 | 87.35 | 88.23 1.01 1.07
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Table 18  Percentage amount of diclofenac sodium release from Formulations 1-3.
pH-change system Phosphate buffer pH 6.8 system
Formulation | Time | Time"? 1 2 3 | Mean | SD | Log % Drug 1 2 3 Mean | SD | Log % Drug
Remained Remained
0 0.00 0.00 | 0.00 | 000 | 000 | 0.00 2.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 2.00
0.5 0.71 167 | 154 | 155 159 | 008 1.99 4182|5253 | 4218 | 4551 | 6.08 1.74
| 1.00 134 | 136 | 159 | 143 | 014 1.99 65.57 | 8229 | 57.96 | 68.60 | 12.45 1.50
2 141 150 | 151 | 168 | 157 | 010 1.99 75.74 | 90.53 | 69.93 | 78.73 | 10.62 133
3 1.73 820 | 485 | 697 | 667 | 169 1.97 79.03 | 92.69 | 7457 | 82.10 | 9.44 125
4 200 | 1177 829 [ 1113 | 1040 | 186 195 8393 | 93.79 | 7736 | 85.03 | 827 118
1 6 245 17.74 | 1638 | 1843 | 17.52 | 1.04 1.92 8429 | 96.42 | 8062 | 87.11 | 827 111
8 283 | 24.08] 2339|2494 | 2414 | 078 1.88 85.57 [ 96.71 | 83.60 | 88.63 | 7.07 1.06
10 316 | 28323012 3082 2975 | 1.29 1.85 88.12 | 98.26 | 86.60 | 91.00 | 6.34 0.95
12 346 | 3279 36.18 | 36.53 | 35.16 | 2.07 181 90.05 | 99.03 | 88.05 | 92.38 | 5.85 0.88
14 3.74 | 3717 ] 41.79 | 4197 | 4031 | 272 1.78
18 424 | 4490 | 53.03 | 5198 | 4997 | 442 1.70
24 490 | 5591 ] 66.00| 6520 6237 | 561 1.58
0 0.00 0.00 | 0.00 | 000 | 000 | 0.00 2.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 2.00
0.5 0.71 225 | 231 | 238 | 231 | 006 1.99 56.56 | 75.60 | 64.08 | 65.41 | 9.59 1.54
1 1.00 160 | 153 | 196 | 1.70 | 023 1.99 90.04 | 9333 | 90.60 | 9132 | 1.76 0.94
2 141 175 | 168 | 198 | 180 | 0.16 1.99 9425 | 96.48 | 9261 | 9445 | 1.94 0.74
3 1.73 10.43 | 1020 [ 1056 | 1040 | 0.18 195 94711 9758 96.70 | 96.33 | 1.47 0.56
4 200 | 1600 1694 1698 | 1664 | 0.56 1.92 96.74 | 97.42 | 96.53 | 96.90 | 0.47 0.49
2 6 245 | 27.46 | 27.93 | 3120 | 28386 | 2.04 1.85 97.99 | 99.17 | 98.73 | 98.63 | 0.60 0.14
8 283 | 3567 36.82| 4150 | 3800 3.09 1.79 99.24 1 99.80 | 99.20 | 99.41 | 0.34 023
10 306 | 4454 | 4525 | 52.13 | 4730 | 4.19 1.72 100.18] 99.81 | 99.98 | 9999 | 0.19 -1.95
12 346 | 5132 51.80 | 6045 | 5452 | 513 1.66 100.49| 100.43] 100.44| 100.45| 0.03
14 374 | 58.65| 58.54 | 67.60 | 61.60 | 5.20 1.58
18 424 | 7049 ] 6939 | 7825 | 7271 | 4.83 144
24 490 | 84.51] 82.08 | 89.00 | 8520 | 3.51 117
0 0.00 0.00 | 0.00 | 000 | 000 | 0.00 2.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 2.00
0.5 0.71 228 | 254 | 282 | 254 | 027 1.99 67.03 | 5551 | 7342 6532 | 9.08 1.54
1 1.00 236 | 263 | 282 | 260 | 023 1.99 90.44 | 86.85 | 8933 | 88.87 | 1.84 1.05
2 1.41 249 | 282 | 295 | 275 | 024 1.99 9323 | 9277 | 92.43 | 92.81 | 0.41 0.86
3 1.73 | 1422 1694 | 1612 | 1576 | 1.39 1.93 94.63 | 94.47 | 93.49 | 9420 | 0.62 0.76
4 200 |2217] 2410 2257 | 2295 1.02 1.89 952319479 | 9472 | 9491 | 028 0.71
3 6 245 | 3554 37.75| 3403 | 3578 | 1.87 1.81 96.91 | 9584 | 9622 | 96.32 | 0.54 0.57
8 283 | 47.02| 4859 | 44.10 | 46.57 | 2.28 1.73 98.30 | 9692 | 96.66 | 9729 | 0.88 0.43
10 316 | 56.43| 56.20 | 5258 | 55.07 | 2.16 1.65
12 346 | 6447|6372 5995 | 6272 | 2.42 1.57
14 374 | 71.74 | 70.81 | 66.75 | 69.77 | 2.65 1.48
18 424 | 8287|8269 | 8249 | 8268 | 0.19 124
24 490 9078 | 9315|9339 | 9244 | 145 0.88
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Percentage amount of diclofenac sodium release from Formulations 4-5.

pH-change system

Phosphate buffer pH 6.8 system

Formulation | Time Time'? | b} 3 Mean SD Log % Drug | 2 3 Mean SD Log % Drug
Remained Remained

0 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 2.00 0.00 | 0.00 | 0.00 | 0.00 0.00 2.00

0.5 0.71 1.47 1.64 1.60 1.57 0.09 1.99 3497 | 3273 | 29.25| 32.32 | 2.88 1.83

1 1.00 1.59 1.69 1.69 1.65 0.06 1.99 52.00 | 53.29 | 56.50 | 53.93 | 2.32 1.66

2 1.41 1.93 1.87 | 2.06 1.95 0.10 1.99 68.07 | 67.73 | 72.38 | 69.39 | 2.59 1.49

3 1.73 925 | 924 | 983 | 944 0.34 1.96 7444 | 7348 | 76.71 | 74.88 | 166 1.40

4 2.00 13.67 | 1406 | 1459 | 14.11 | 046 193 7856 | 76.56 | 80.32 | 78.48 | 88 133

4 6 2.45 20.89 | 22.13 | 22.28 | 21.76 | 0.76 1.89 8227 | 8271 | 8500 | 83.32 | 147 1.22
8 2.83 2746 | 29.73 | 29.82 | 29.00 | 1.34 1.85 86.07 | 8590 | 88.35| 86.77 | 1.37 1.12

10 3.16 3390 | 3542 | 3622 | 35.18 | 1.18 1.81 89.10 | 89.74 | 92.05| 90.30 | .55 0.99

12 3.46 3983 | 42.04 | 4250 | 4146 | 143 E77 90.74 | 92.03 | 93.40 | 92.06 | 1.33 0.90

14 3.74 4490 | 47.84 | 48.15 | 4696 | 1.79 1.72 92.70 | 94.33 | 9491 | 9398 | I.I5 0.78

18 4.24 55.24 | 58.68 | 58.62 | 57.51 | % 7/ 1.63 97.05 | 97.13 | 96.11 | 96.76 | 0.56 0.51

24 490 6786 | 71.07 | 6892 | 69.28 | 1.64 1.49 98.26 | 99.30 | 100.49| 99.35 [ 1.11 0.19

0 0.00 000 | 000 | 000 | 000 | 0.00 2.00 0.00 | 0.00 | 0.00 | 0.00 0.00 2.00

0.5 0.71 1.67 1.55 1.48 1.56 | 0.10 1.99 41.28 | 4824 | 49.71 | 46.41 | 450 1.73

1 1.00 1.75 1.60 1.52 1.62 | 0.12 1.99 63.32 | 68.23 | 69.39 | 66.98 | 3.22 152

2 1.41 226 | 203 1.77 | 2.02 0.25 1.99 73.85 | 80.51 | 79.38 | 77.91 | 3.57 1.34

3 LT3 1099 | 9.71 875 | 9.82 1.12 1.96 7742 | 8434 | 82.80 | 81.52 | 3.63 1.27

4 2.00 16.34 | 14.04 | 1325 | 1454 | 1.61 1.93 80.07 | 87.09 | 85.74 | 84.30 | 3.72 1.20

5 6 245 23.89 | 20.89 | 20.64 | 21.81 1.81 1.89 82.75] 90.00 | 88.31 | 87.02 | 3.79 1.11
8 2.83 30.16 | 27.27 | 28.20 | 28.54 | 1.47 1.85 85.60 | 92.13 | 91.23 | 89.65 | 3.54 1.01

10 3.16 3578 | 33.52 | 3481 | 3470 | 1.14 1.81 87.84 | 93.65| 93.05] 91.51 | 3.20 093

12 3.46 41.75 | 39.32 | 41.50 | 40.85 | 1.34 1.77 89.61 | 94.54 | 9440 | 92.85 | 2.81 0.85

14 3.74 47.29 | 44.95 | 48.40 | 46.88 | 1.76 1.73 91.08 | 96.07 | 96.71 | 94.62 | 3.08 0.73

18 424 56.82 | 54.70 | 59.33 | 56.95 | 2.32 1.63 93.19 | 97.28 | 98.24 | 96.24 | 2.68 0.58

24 4.90 70.13 | 67.80 | 73.31 | 70.41 | 2.77 1.47 9547 | 98.81 | 99.94 | 98.07 | 2.32 0.28
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Percentage amount of diclofenac sodium release from Formulations 6-8.

pH-change system

Phosphate buffer pH 6.8 system

Formulation | Time Time'” I 2 3 Mean SD | Log % Drug 1 2 3 Mean SD | Log % Drug
Remained Remained
0 0.00 0.00 0.00 | 0.00 | 0.00 0.00 2.00 0.00 0.00 | 0.00 0.00 0.00 2.00
05 071 1.92 1.67 1.48 1.69 0.22 1.99 7746 | 67.68 | 91.78 | 7898 | 12.12 1.32
1 1.00 201 1.69 1.52 1.74 0.25 1.99 98.49 | 96.62 | 99.59 | 98.23 | 1.50 0.25
2 1.41 2.06 1.81 1.70 1.86 0.19 1.99 99.94 | 101.48]100.36| 100.60| 0.80
3 1.73 1055 | 8.58 | 9.03 9.38 1.03 1.96
4 2.00 16.88 | 13.69 | 14.57 | 15.05 1.65 1.93
6 6 2.45 2752 22,14 | 2349 | 2438 | 2.80 1.88
8 2.83 36.26 | 30.22 | 31.07 | 32.52 | 3.27 1.83
10 3.16 4240 | 37.76 | 3828 | 3948 | 255 1.78
12 3.46 50.09 | 44.31 | 44.83 | 4641 320 1.73
14 3.74 56.65 | 51.09 | 50.08 | 52.61 3.54 1.68
18 424 68.74 | 61.97 | 5994 | 63.55 | 4.6l 1.56
24 4.90 7936 | 77.89 | 74.05 | 77.10 | 2.75 1.36
0 0.00 0.00 | 0.00 | 0.00 | 0.00 0.00 2.00 0.00. | 0.00 | 0.00 0.00 0.00 2.00
0.5 0.71 4.13 328 | 212 3.18 1.01 1.99 5529 | 65.85 ] 52.13 | 57.76 | 7.19 1.63
1 1.00 3.18 3.00 1.88 2.69 0.70 1.99 79.33 | 88.75 | 73.20 | 80.43 | 7.84 1.29
2 141 315 3.06 1.94 2.72 0.68 1.99 87.07 | 93.26 | 82.08 | 87.47 | 560 1.10
3 1.73 1300 | 11.60 | 933 | 11.31 1.85 1.95 89.67 | 9497 | 84.78 | 89.81 5.09 1.01
4 2.00 2149 | 1791 | 1521 | 1821 3.15 Lot 91.01 | 95.58 | 86.56 | 91.05 | 451 0.95
7 6 2.45 3577 | 31.45| 2594 | 31.05 | 493 1.84 93.00 | 96.66 | 89.45 | 93.04 | 3.60 0.84
8 2.83 47.12 | 4451 | 36.49 | 42.71 5.54 1.76 9484 | 97.58 | 91.26 | 9456 | 3.17 0.74
10 3.16 5751 | 55.45 | 45.87 | 5294 | 6.21 1.67 96.37 | 98.19 | 92.28 | 95.61 | 3.03 0.64
12 3.46 67.44 | 64.69 | 5443 | 62.18 | 6.86 1.58 96.80 | 98.51 | 94.25 | 96.52 | 2.14 0.54
14 3.74 7450 | 7239 | 6167 | 69.52 | 6.88 1.48
18 424 84.84 | 83.09 | 73.35 | 8042 | 6.19 1.29
24 490 9496 | 94.04 | 83.24 [ 90.75 | 6.52 0.97
0 0.00 0.00 000 | 000 | 0.00 0.00 2.00 0.00 | 0.00 | 0.00 0.00 0.00 2.00
0.5 0.71 1.86 3.06 3.28 2.74 0.77 1.99 80.72 | 89.75 | 71.52 | 80.66 | 9.11 1.29
1 1.00 2.07 3.64 2.48 2B 0.82 1.99 96.86 | 97.16 | 96.00 | 96.67 | 0.60 0.52
2 1.41 2.06 346 | 254 2.69 0.71 1.99 99.88 | 99.39 | 99.17 | 9948 | 036
3 173 1090 | 17.00 | 12.33 | 13.41 3.19 1.94 100.70 100.05| 99.99 | 100.25| 0.40
4 2.00 1768 | 26.77 | 19.08 | 21.18 | 4.90 1.90
8 6 245 2943 | 4337 | 31.81 | 3487 | 7.46 1.81
8 2.83 3936 | 57.66 | 42.16 | 46.39 | 9.86 1.73
10 3.16 4785 | 69.96 | 52.00 | 56.60 | 11.75 1.64
12 3.46 55.59 | 78.67 | 59.74 | 64.67 | 12.30 1.55
14 3.74 61.25| 84.73 | 66.51 | 70.83 | 12.32 1.46
18 4.24 7275 | 87.14 | 78.81 | 79.57 | 7.22 1.31
24 4.90 8547 ] 98.75] 89.72 | 91.32 | 6.78 0.94
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Table 21  Percentage amount of diclofenac sodium release from Formulations 9-11.
pH-change system Phosphate buffer pH 6.8 system
Formulation | Time Time'” 1 2 3 Mean SD | Log % Drug 1 2 3 Mean SD | Log % Drug
Remained Remained
0 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 2.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 2.00
0.5 0.71 221 1.58 | 231 203 | 040 1.99 71.46 | 56.53 | 77.61 | 68.54 | 10.84 1.50
1 1.00 217 | 1.72 | 244 | 211 0.36 1.99 84.68 | 79.08 | 87.74 | 83.83 | 4.39 1.21
2 1.41 236 | 194 | 263 | 231 0.35 1.99 90.27 | 85.40 | 92.10 | 89.26 | 3.46 1.03
3 1.73 1072 | 1091 | 13.07 | 11.56 | 1.31 .95 9274 | 88.14 | 9332 | 9140 | 2.84 0.93
4 2.00 1664 | 1650 | 19.51 | 1755 | 1.70 1.92 93.64 | 8956 | 9502 | 9274 | 2.84 0.86
9 6 245 2623 | 2549 | 3061 | 2744 | 2.77 1.86 95.76 | 91.63 | 9685 | 9475 | 2.76 0.72
8 2.83 35.16 | 3353 | 40.74 | 36.48 | 3.78 1.80
10 3.16 43.57 | 41.07 | 50.81 | 45.15 | 5.06 1.74
12 3.46 51.65 | 48.40 | 59.08 | 53.04 | 5.48 1.67
14 3.74 61.01 | 54.40 | 65.77 | 60.39 | 571 1.60
18 4.24 71.65 | 65.50 | 73.61 | 70.26 | 4.23 1.47
24 4.90 83.57| 77.10 | 82.88 | 81.18 | 3.56 127
0 0.00 0.00 | 000 | 0.00 | 0.00 | 0.00 2.00 0.00 | 0.00 [ 000 | 0.00 | 0.00 2.00
0.5 0.71 323 | 213 | 341 292 | 0.70 1.99 70.07 | 8362 | 6123 | 71.64 | 11.28 1.45
1 1.00 276 | 150 | 277 | 235 | 0.73 1.99 8092 | 9598 | 81.16 | 86.02 | 8.62 115
2 1.41 285 | 1.71 293 | 250 | 0.68 1.99 86.65 | 98.52 | 87.04 | 90.73 | 6.74 0.97
3 173 13.40 | 10.57 | 15.67 | 1321 | 2.56 1.94 89.72 | 99.08 | 8932 | 92.71 | 552 0.86
4 2.00 20.07 | 1594 1 23.70 | 1990 | 3.88 1.90 90.43 | 97.42 | 90.83 | 9289 | 3.93 0.85
10 6 245 3239 | 26.53 | 38.66 | 32.53 | 607 1.83 9242 | 98.84 | 92.81 | 9469 | 3.60 0.73
8 2.83 4193 | 3420 | 4894 | 41.69 | 7.37 1.77 9425 | 99.64 | 9465 | 96.18 | 3.00 0.58
10 3.16 5134 | 41.82 | 60.37 | 51.18 | 9.28 1.69 95.94 | 100.59| 96.02 | 97.51 | 2.66 0.40
12 3.46 58.78 | 48.46 | 69.95 | 59.06 | 10.74 1.61 97.16 | 100.58| 97.08 | 98.27 | 2.00 0.24
14 3.74 66.24 | 5504 | 77.93 | 66.40 | 11.44 1.53
18 4.24 77.77 | 67.66 | 89.63 | 78.35 | 1k.00 1.34
24 4.90 90.35 | 82.46 | 100.01] 90.94 | 8.79 0.96
0 0.00 0.00 | 0.00 | 000 | 0.00 | 0.00 2.00 0.00 | 0.00 | 000 | 0.00 | 0.00 2.00
0.5 0.71 206 | 1.64 1.38 169 | 035 1.99 8196 | 8545 | 71.12 | 79.51 | 7.47 1.31
1 1.00 2.05 1.82 1.55 1.81 0.25 1.99 95.33 | 95.19 | 92,56 | 94.36 | 1.56 0.75
2 1.41 214 | 209 | 173 199 | 022 1.99 96.28 | 96.13 | 9474 | 9572 | 0.85 0.63
3 1.73 13.11 | 1043 | 1432 | 1262 | 1.99 1.94 97.70 | 96.92 | 96.62 | 97.08 | 0.56 0.47
4 2.00 20.16 | 16.01 | 22.28 | 19.48 | 3.19 1.91 97.70 | 96.12 | 96.46 | 96.76 | 0.83 0.51
11 6 2.45 32.18 | 25.48 | 35.02 | 30.89 | 4.90 1.84 98.64 | 96.24 | 9736 | 97.41 | 1.20 0.41
8 2.83 4352 | 34.70 | 4504 | 41.08 | 5.58 177
10 3.16 53.86 | 42.29 | 54.08 | 50.08 | 6.74 1.70
’ 12 3.46 62.65 | 49.55 | 62.42 | 5820 | 7.50 1.62
14 3.74 69.80 | 56.05 | 70.17 | 65.34 | 8.05 1.54
18 4.24 81.18 | 69.80 | 8245 | 77.81 | 6.96 1.35
24 4.90 91.97 | 84.10 | 9541 | 90.49 | 5.80 0.98
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Table 22  Percentage amount of diclofenac sodium release from Formulations 12-14.

pH-change system Phosphate buffer pH 6.8 system
Formulation | Time | Time' Log % Drug Log % Drug
1 2 . Mean SD Remained 1 2 3 Mean | SD Remained
0 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 2.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 2.00
0.5 0.71 154 | 1.67 | 1.6l 1.61 0.07 1.99 73.82 | 76.78 | 67.19 | 72.60 | 491 1.44
1 1.00 1.78 | 2.01 1.66 18 | 018 1.99 82.80 | 82.45] 79.26 | 81.50 [ 1.95 1.27
2 1.41 216 | 236 | 194 | 215 | 021 1.99 87.58 | 86.27 | 84.64 | 86.16 | 1.48 1.14
3 1.73 11291 972 | 922 | 1008 | 1.08 1.95 90.35 | 88.38 | 87.05 | 88.59 | 1.66 1.06
4 2.00 16.98 | 14.54 | 1453 | 1535 | 141 1.93 92.18 | 89.17 | 89.01 | 90.12 | 1.79 0.99
12 6 2.45 2555 23.12 | 2344 | 2404 | 132 1.88 94.65 | 91.94 | 9129 | 9263 | 1.78 0.87
8 2.83 3394 | 3230 | 3269 | 3298 | 0.86 1.83 96.51 | 93.61 | 92.95| 9436 | 1.89 0.75
10 3.16 4093 | 40.48 | 41.28 | 40.90 | 0.40 1.77 97.58 | 94.83 | 9447 ] 95.62 | 1.70 0.64
12 3.46 4767 | 48.01 | 4988 | 4852 | 1.19 1.71 99.45 | 94.62 | 9599 | 96.68 | 2.49 0.52
14 3.74 5342 | 54.98 | 57.10 | 55.17 | 1.85 1.65
18 424 6386 | 6852 | 7077 | 67.72 | 3.53 1.51
24 490 76.51 | 80.44 | 8264 | 79.87 | 3.11 1.30
0 0.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 2.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 2.00
0.5 0.71 1.64 | 148 | 135 149 | 0.15 1.99 73.47 | 56.70 | 5797 | 62.72 | 9.34 1.57
1 1.00 1.79 | 1637} Y1y 1.72 | 0.08 1.99 90.18 | 79.57 | 91.54 | 87.10 | 6.55 1.11
2 1.41 222 | 200 | 2.09 | 210 | O.11 1.99 93.45 | 8827 ] 96.10 | 92.61 | 398 0.87
3 1.73 1331 ] 10.02 | 1042 ] 1125 | 1.79 1.95 93.73 | 91.51 | 98.00 | 9442 | 3.30 0.75
4 2.00 19.75 | 1495 | 1594 | 1688 | 2.54 1.92 94.33 | 91.99 | 98.64 | 9498 | 3.37 0.70
13 6 245 2991 | 23.17 | 2441 | 2583 | 3.59 1.87 96.34 | 93.84 | 99.75 | 96.64 | 2.97 0.53
8 2.83 3899 | 31.03 | 33.47 | 3450 | 4.08 1.82 97.26 | 94.74 |1 100.07| 97.36 | 2.66 0.42
10 3.16 48.10 | 3832 | 41.89 | 42.77 | 495 1.76 97.71 | 95.18 | 101.33] 98.07 | 3.09 0.29
12 3.46 53.96 | 44.52 | 49.06 | 49.18 | 4.73 1.71 100.84] 95.60 | 98.16 | 98.20 | 2.62 0.26
14 3.74 60.74 | 51.43 | 56.11 | 56.09 | 4.65 1.64
18 4.24 70.94 | 63.15 | 69.18 | 67.76 | 4.08 1.51
24 4.90 84.47 | 7822 | 84.60 | 82.43 | 3.64 1.24
0 0.00 000 | 0.00 | 0.00 | 0.00 | 0.00 2.00 0.00 | 0.00 | 000 | 0.00 [ 0.00 2.00
0.5 0.71 242 | 229 | 151 207 | 049 1.99 79.31 | 81.95] 60.57 | 73.94 | 11.66 1.42
1 1.00 241 | 257 | 182 | 227 | 040 1.99 90.61 | 89.42 | 80.34 | 86.79 | 5.62 112
2 1.41 263 | 263 | 209 | 245 | 031 1.99 94.05 | 94.26 | 88.26 | 92.19 | 3.41 0.89
3 1.73 15551 1323 | 11.61 | 13.46 | 198 1.94 9593 | 95.51 | 91.82 | 9442 | 2.26 0.75
4 2.00 2378 | 2032 | 17.18 | 2043 | 3.30 1.90 96.38 | 96.59 | 93.82 | 95.60 | 1.54 0.64
14 6 2.45 3934 ] 35.02 | 28.07 | 34.14 | 5.68 1.82 96.84 | 97.84 | 96.63 | 97.10 | 0.65 0.46
8 2.83 53.08 | 46.43 | 36.37 | 45.29 | 8.4l 1.74 98.55 | 99.25 | 99.46 | 99.09 | 0.47 -0.04
10 3.16 65.77 | 57.53 | 44.39 | 55.90 | 10.78 1.64
12 3.46 76.91 | 69.77 | 53.89 | 66.86 | 11.78 1.52
14 3.74 81.47 | 79.89 | 59.94 | 73.77 | 12.00 1.42
18 4.24 88.52 | 9523 | 74.72 | 86.16 | 10.46 1.14
24 4.90 9430 | 100.76| 90.34 | 95.13 | 5.26 0.69
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Table 23  Percentage amount of diclofenac sodium release from Formulations 15-17.
pH-change system Phosphate buffer pH 6.8 system
Formulation | Time | Time'? Log % Drug Log % Drug
1 2 3 Mean SD Remained ! 2 3 Mean | SD Remained
0 0.00 0.00 [ 0.00 | 0.00 0.00 0.00 2.00 0.00 | 0.00 0.00 0.00 0.00 2.00
0.5 0.71 1.22 1.09 173 135 0.34 1.99 51.59| 4833 | 58.18 | 52.70 | 5.02 1.67
1 1.00 1.33 1.46 1.91 1.56 0.31 1.99 78.66 | 72.58 | 84.17 | 7847 | 5.80 1.33
2 1.41 1.53 1.64 | 203 1.73 0.26 1.99 91.35| 84.13 | 97.65| 91.04 | 6.76 095
3 1.73 1268 | 10.19 | 1325 1204 | 1.63 1.94 95.74 | 89.72 | 101.46| 95.64 | 587 0.64
4 2.00 19.77 | 1545 | 19.08 | 18.10 | 232 1.91 9794 | 91.78 | 103.09| 97.60 | 5.66 0.38
15 6 245 3081 | 2472 | 27.31 | 27.61 | 3.06 1.86
8 2.83 4023 | 33.85 ] 3435 36.14 | 3.55 1.81
10 3.16 4929 | 4085 | 41.43 | 4385 | 4.71 1.75
12 3.46 58.03 | 48.86 | 4823 | 51.71 | 548 1.68
14 3.74 64.73 | 54.64 | 53.86 | 57.74 | 6.06 1.63
18 4.24 7778 | 66.47 | 64.29 | 69.51 | 7.25 1.48
24 4.90 82.80 | 7542 | 72.09 | 76.77 | 5.48 1.37
0 0.00 0.00 | 000 | 0.00 | 0.00 0.00 2.00 0.00 | 0.00 0.00 0.00 0.00 2.00
0.5 0.71 2.65 366 | 383 3.38 0.64 1.99 77.62 | 6834 | 8141 | 7579 | 6.73 1.38
1 1.00 278 | 367 | 3.87 3.44 0.58 1.98 95.48 | 93.09 | 9599 | 94.86 | 1.55 0.71
2 1.41 287 | 375 3.85 3.49 0.53 1.98 102.13] 99.65 | 100.11] 100.63| 1.32
3 1.73 1519 | 1993 | 18.01 | 17.71 | 2.38 1.92
4 2.00 21.22 | 28.59 | 26.74 | 25.52 | 3.83 1.87
16 6 2.45 30.84 | 37.90 | 40.56 | 36.43 | 5.02 1.80
8 283 4103 | 46.19 | 52.11 | 46.44 | 5.54 1.73
10 3.16 52.69 | 51.55 | 62.28 | 55.51 | 5.89 1.65
12 3.46 62.94 | 57.12 | 70.05 | 63.37 | 6.47 1.56
14 3.74 69.83 |1 61.95| 76.17 1 69.32 | 7.13 1.49
18 424 83.43 | 73.00 | 89.26 | 81.90 | 8.24 1.26
24 4.90 9492 | 84.47 | 100.57| 93.32 | 8.17 0.82
0 0.00 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 2.00 0.00 | 0.00 | 0.00 | 0.00 | 0.00 2.00
0.5 0.71 248 | 348 | 203 | 266 | 0.74 1.99 76.86 | 71.96 | 80.39 | 76.41 | 4.23 1.37
1 1.00 247 | 252 | 215 | 238 | 0.20 1.99 87.97190.14 | 9228 | 90.13 | 2.16 0.99
2 1.41 256 | 362 | 230 | 283 | 0.70 1.99 9361|9452 | 9478 | 9430 | 0.62 0.76
3 1.73 14.56 | 16.56 | 12.06 | 1439 | 2.25 1.93 9532 9593 | 9587 | 95.71 | 0.33 0.63
4 2.00 22,15 2278 | 1850 | 21.15 | 2.31 1.90 9594 | 96.86 | 96.96 | 96.59 | 0.56 0.53
17 6 2.45 3477 | 3225 | 28.15 | 31.73 | 3.34 1.83 97.33 | 98.27 | 9821 | 97.94 | 0.52 0.31
8 2.83 44.69 | 40.13 | 35.36 | 40.06 | 4.67 1.78 98.10 | 99.05 | 99.62 | 9893 | 0.77 0.03
10 3.16 5331 ] 46.78 | 41.10 | 47.07 | 6.11 1.72 9824 | 99.83 | 101.04| 99.70 | 1.40 -0.52
12 3.46 61.54 | 53.79 | 46.81 | 54.04 | 7.37 1.66 99.95 1100.61 101.03] 100.53| 0.55
14 3.74 67.11 | 59.52 | 51.49 | 5937 | 7.81 1.61
18 424 77.27 | 70.19 | 59.45 | 6897 | 8.97 1.49
24 4.90 8531 | 81.19 | 6828 | 78.26 | 8.88 1.34
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Table 24 The release rate of blank diclofenac sodium and commercial products in

pH-change and phosphate buffer pH 6.8 systems.

Release Rate (%/hour)
Mean Time Blank (DS) Voltaren®SR Abitren®SR
pH-change | buffer pH 6.8 | pH-change | buffer pH 6.8 | pH-change | buffer pH 6.8

0.25 6.44 197.91 1.15 30.49 2.20 17.02
0.75 0.09 5.24 -1.01 15.78 -1.15 16.28
1.5 0.13 0.53 11.33 0.35 13.88
2.5 22.38 5.21 8.25 5.81 12.26
3.5 18.34 6.12 7.04 5.78 11.33
13.39 6.74 5.59 5.45 7.00

8.99 6.73 4.03 4.05 3.94

4.24 452 2.68 2.98 2.42

1 2.32 3.80 1.73 261 1.55
13 2.55 1.82 2.24 1.04
16 2.27 0.91 1.73 0.71
21 1.71 0.53 1.53 0.47

Table 25 The release rate of diclofenac sodium from Formulations 1-3 in pH-change

and phosphate buffer pH 6.8 systems.

Release Rate (%/hour)
Mean Time Formulation 1 Formulation 2 Formulation 3
pi{-change buffer pH 6.8 | pH-change | buffer pH 6.8 | pH-change | buffer pH 6.8
0.25 1.59 91.02 4.63 130.82 5.09 130.64
0.75 1.43 46.19 -1.24 51.82 0.12 47.11
1.5 1.57 10.13 0.11 3.13 0.15 3.94
2.5 6.67 3.36 8.60 1.88 13.01 1.39
3.5 10.40 293 6.24 0.57 7.19 0.72
17.52 1.04 6.11 0.86 6.41 0.71
24.14 0.76 4.57 0.39 5.40 0.48
29.75 1.18 4.65 0.29 4.25
11 35.16 0.69 3.61 0.23 3.82
13 40.31 3.54 3.53
16 49.97 2.78 3.23
21 62.37 2.08 1.63
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Table 26 The release rate of diclofenac sodium from Formulations 4-5 in pH-change

and phosphate buffer pH 6.8 systems.

Release Rate (%ohour)

Mean Time Formulation 4 Formulation 5
pH-change | buffer pH 6.8 [ pH-change | buffer pH 6.8
0.25 3.14 64.63 3.13 92.82
0.75 0.16 43.25 0.12 41.14
15 0.30 15.45 0.40 10.93
2.5 7.49 5.48 7.80 3.61
3.5 4.67 3.60 4.72 2.78
5 3.83 2.42 3.63 1.36
7 3.62 1.72 3.37 1.32
9 3.09 1.76 3.08 0.93
11 3.14 0.88 3.07 0.67
13 213 0.96 3.01 0.88
16 2.64 0.70 2.52 0.40
21 1.96 0.43 2.24 0.31

Table 27 The release rate of diclofenac sodium from Formulations 6-8 in pH-change

and phosphate buffer pH 6.8 systems.

Release Rate (%hour)
Mean Time Formulation 6 Formulation 7 Formulation 8
pH-change | buffer pH 6.8 | pH-change | bufferpH 6.8 | pH-change | buffer pH 6.8
0.25 3.38 157.96 6.35 1 15:52, 5.83 161.33
0.75 0.10 38.48 -0.98 4533 -0.37 32.02
1.5 0.12 2.35 0.03 7.04 -0.05 2.81
2.5 7:53 8.59 2.34 10.72 0.77
3.5 5.66 6.90 1.24 797
4.67 6.42 0.99 6.85
4.07 5.83 0.76 5.76
3.48 5.12 0.53 5.10
11 3.47 4.62 0.45 4.03
13 3.10 3.67 3.08
16 2.74 2.73 2.18
21 2.26 1.72 1.96
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Table 28 The release rate of diclofenac sodium from Formulations 9-11 in

pH-change and phosphate buffer pH 6.8 systems.

Release Rate (%hour)
Mean Time Formulation 9 Formulation 10 Formulation 11
pH-change | buffer pH 6.8 | pH-change | buffer pH 6.8 | pH-change [ buffer pH 6.8

0.25 4.07 137.07 5.85 143.27 3.38 159.01
0.75 0.15 30.60 -1.16 28.77 0.23 29.71
1.5 0.20 5.42 0.15 4.71 0.18 1.36
2.5 9.26 2.14 10.71 1.95 10.64 1.36
3.5 5.99 1.34 6.69 0.21 6.86 -0.32
4.95 1.00 6.31 0.90 5.71 0.33

4.52 4.58 0.74 5.10

4.34 4.74 0.67 4.50

11 3.95 3.94 0.38 4.06

13 3.68 3.69 3.57

16 2.47 2.98 3.12

21 1.82 2.10 2.11

Table 29 The release rate of diclofenac sodium from Formulations 12-14 in

pH-change and phosphate buffer pH 6.8 systems.

Release Rate (Y%hour)
Mean Time Formulation 12 Formulation 13 Formulation 14
pH-change buffer pH 6.8 | pH-change [ buffer pH 6.8 | pH-change | buffer pH 6.8
0.25 3.21 145.19 2.98 91.54 4.14 147.89
0.75 0.42 17.81 0.46 40.50 0.39 25.69
1.5 0.33 4.66 0.39 8.44 0.19 5.40
2.5 7.93 243 9.14 3.66 11.01 2.12
3.5 5.27 1.53 5.63 2.39 6.96 1.29
4.34 1.25 4.48 1.89 6.86 0.75
4.47 0.87 433 1.17 5.58 0.99
3.96 0.63 4.14 0.97 5.31
11 3.81 0.53 3.20 0.84 5.48
13 3.32 3.46 1.03 3.45
16 3.14 2.92 0.69 3.10
21 2.03 2.45 0.52 1.50
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Table 30 The release rate of diclofenac sodium from Formulations 15-17 in

pH-change and phosphate buffer pH 6.8 systems.

Release Rate (%hour)
Mean Time Formulation 15 Formulation 16 Formulation 17
pH-change | buffer pH 6.8 | pH-change | buffer pH 6.8 | pH-change | buffer pH 6.8
0.25 2.69 105.40 6.76 151.58 5.32 152.81
0.75 0.44 51.54 0.12 38.14 -0.56 27.45
I:5 0.17 12.58 0.05 5.77 0.45 4.18
2.5 10.31 4.59 14.22 11.56 1.40
3.5 6.06 1.96 7.81 6.76 0.88
5 4.76 5.46 5.29 0.68
4.26 5.01 4.17 0.49
9 3.86 4.54 3.50 0.39
11 3.93 3.93 3.49 0.41
13 3.02 2.98 2.66
16 2.94 3.15 2.40
21 121 1.90 1.55

Table 31 Values for rate, amount released and the corresponding reciprocal for the

release of blank diclofenac sodium.

Formulation pH-change system Buffer pH 6.8 system
dQ/dt Q 1/Q dQ/dt Q 1/Q
6.44 322 0.311 197.91 98.96 0.010
0.09 3.27 0.306 5.24 101.58 0.010
0.13 3.40 0.294

Blank (DS) 22.38 25.78 0.039
18.34 44.12 0.023
13.39 70.90 0.014
8.99 88.88 0.011
4.24 97.36 0.010
232 101.99 0.010
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Table 32 Values for rate, amount released and the corresponding reciprocal for the

release of commercial products.

Formulation pH-change system Buffer pH 6.8 system
dQ/dt Q 1/Q dQ/dt Q 1/Q
1.15 0.57 1.742 30.49 15.24 0.066
-1.01 0.70 1.428 15.78 23.13 0.043
0.53 0.60 1.672 11.33 34.46 0.029
5.21 5.81 0.172 8.25 42.70 0.023
Voltaren®SR 6.12 11.93 0.084 7.04 49.74 0.020
6.74 25.41 0.039 5.59 60.92 0.016
6.73 38.87 0.026 4.03 68.98 0.014
4.52 47.92 0.021 2.68 74.33 0.013
3.80 5552 0.018 1:73 77.78 0.013
2.55 60.62 0.016 1.82 81.43 0.012
227 69.70 0.014 0.91 85.05 0.012
1.71 79.94 0.013 0.53 88.23 0.011
2.20 1.10 0.909 17.02 8.51 0.117
-1.15 0.53 1.901 16.28 16.65 0.060
0.35 0.87 1.144 13.88 30.53 0.033
5.81 6.68 00.150 12.26 42.79 0.023
Abitren®SR 5.78 12.46 0.080 11.33 54.12 0.018
5.45 Al 0.043 7.00 68.12 0.015
4.05 31.47 0.032 3.94 75.99 0.013
2.98 37.43 0.027 2.42 80.82 0.012
2.61 42.65 0.023 1.55 83.93 0.012
2.24 47.13 0.021 1.04 86.00 0.012
1.73 54.05 0.019 0.71 88.82 0.011
1.53 63.23 0.016 0.47 91.97 0.011
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Table 33 Values for rate, amount released and the corresponding reciprocal for the

release of Formulations 1-3.

Formulation pH-change system Buffer pH 6.8 system

dQ/dt Q 1/Q dQ/dt Q 1/Q
3.17 1.59 0.631 91.02 45.51 0.022
-0.31 1.43 0.699 46.19 68.60 0.015
0.13 1.57 0.639 10.13 78.73 0.013
5.11 6.67 0.150 3.36 82.10 0.012

1 3.73 10.40 0.096 293 85.03 0.012
3.56 17.52 0.057 1.04 87.11 0.011
3.31 24.14 0.041 0.76 88.63 0.011
2.81 29.78 0.034 1.18 91.00 0.011
2.71 35.16 0.028 0.69 92.38 0.011
257 40.31 0.025
2.42 49.97 0.020
2.07 62.37 0.016
4.63 231 0.432 130.82 65.41 0.015
-1.24 1.70 0.590 51.82 91.32 0.011
0.11 1.80 0.556 3.13 94.45 0.011
8.60 10.40 0.096 1.88 96.33 0.010

2 6.24 16.64 0.060 0.57 96.90 0.010
6.11 28.86 0.035 0.86 98.63 0.010
4.57 38.00 0.026 0.39 99.41 0.010
4.65 47.30 0.021 0.29 99.99 0.010
3.61 54.52 0.018 0.23 100.45 0.010

3.54 61.60 0.016
2.78 72:71 0.014
2.08 85.20 0.012

5.09 2.54 0.393 130.64 65.32 0.015

0.12 2.61 0.384 47.11 88.87 0.011

0.15 2.7 0.364 3.94 92.81 0.011

13.01 15.76 0.063 1.39 94.20 0.011
3 7.19 22.95 0.044 0.72 94.91 0.011

6.41 35.78 0.028 0.71 96.33 0.010

5.40 46.57 0.021 0.48 97.29 0.010

4.25 55.07 0.018

3.82 62.72 0.016

3.53 69.77 0.014

3.23 82.68 0.012

1.63 92.44 0.011
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Table 34 Values for rate, amount released and the corresponding reciprocal for the

release of Formulations 4-5.

Formulation _pH-change system Buffer pH 6.8 system

dQ/dt Q 1/Q dQ/dt Q 1/Q
3.14 1.57 0.637 64.63 32.32 0.031
0.16 1.65 0.605 43.25 53.94 0.019
0.30 1.95 0.513 15.45 69.39 0.014
7.49 9.44 0.106 5.48 74.88 0.013

4 4.67 14.11 0.071 3.60 78.48 0.013
3.83 21.76 0.046 242 83.32 0.012
3.62 29.00 0.034 1.72 86.77 0.012
3.09 35.18 0.028 1.76 90.30 0.011
3.14 41.46 0.024 0.88 92.06 0.011
2.75 46.96 0.021 00.96 93.98 0.011
2.64 551 0.017 0.70 96.76 0.010
1.96 69.28 0.014 0.43 99.35 0.010
3.13 1.57 0.638 92.82 46.41 0.022
0.12 1.62 0.606 41.14 66.98 0.015
0.40 2.02 0.495 10.93 77.91 0.013
7.80 9.82 0.102 3.61 81.52 0.012

5 4.72 14.54 0.069 2.78 84.30 0.012
3.63 21.81 0.046 1.36 87.02 0.011
3.37 28.54 0.035 1.32 89.65 0.011
3.08 34.70 0.029 0.93 91.51 0.011
3.07 40.85 0.024 0.67 92.85 0.011
3.01 46.88 0.021 0.88 94.62 0.011
2.52 56.95 0.018 0.40 96.24 0.010
2.24 70.41 0.014 0.31 98.07 0.010
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Values for rate, amount released and the corresponding reciprocal for the

release of Formulations 6-8.

Formulation

pH-change system

Buffer pH 6.8 system

dQ/dt Q 1/Q dQ/dt Q 1/Q
3.38 1.69 0.592 157.96 | 78.98 0.013
0.10 1.74 0.575 38.48 98.22 0.010
0.12 1.86 0.539 2.35 100.57 | 0.010
7.53 9.39 0.107
6 5.66 15.05 0.066
4.67 2438 0.041
4.07 32.52 0.031
3.48 39.48 0.025
3.47 46.41 0.022
3.10 5261 0.019
2.74 63.55 0.016
2.26 77.10 0.013
6.35 3.18 0.315 11552 | 57.76 0.017
-0.98 2.69 0.372 45.33 80.43 0.012
0.03 2.72 0.368 7.04 87.47 0.011
8.59 11.31 0.088 2.34 89.81 0.011
¥ 6.90 18.21 0.055 1.24 91.05 0.011
6.42 31.05 0.032 0.99 93.04 0.011
5.83 42.71 0.023 0.76 94.56 0.011
5.12 52.94 0.019 0.53 95.61 0.010
4,62 62.18 0.016 0.45 96.52 0.010
3.67 69.52 0.014
273 80.42 0.012
1.72 90.75 0.011
5.83 2.92 0.343 16133 | 80.66 0.012
037 2.73 0.366 32.02 96.67 0.010
-0.05 2.69 0.372 2.81 99.48 0.010
10.72 13.41 0.075 0.77 10025 | 0.010
8 7.77 21.18 0.047
6.85 34.87 0.029
5.76 46.39 0.022
5.10 56.600 | 0.018
4.03 64.67 0.015
3.08 70.83 0.014
2.18 79.57 0.013
1.96 91.32 0.011
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Table 36 Values for rate, amount released and the corresponding reciprocal for the

release of Formulations 9-11.

Formulation

pH-change system

Buffer pH 6.8 system

dQ/dt Q 1/Q dQ/dt Q 1/Q

4.07 2.03 0.492 137.07 | 68.54 0.015

0.15 B0 0.474 30.60 83.83 0.012

0.20 231 0.434 5.42 89.26 0.011

9.26 11.56 0.086 2.14 91.40 0.011
9 5.99 17.55 0.057 1.34 92.74 0.011

4.95 27.44 0.036 1.00 94.75 0.011

4.52 36.48 0.027

434 45.15 0.022

3.95 53.04 0.019

3.68 60.39 0.017

2.47 70.26 0.014

1.82 81.18 0.012

5.85 2.93 0342 | 14327 | 71.64 0.014

-1.16 235 0.426 28.77 86.02 0.012

0.15 2.50 0.400 471 90.73 0.011

10.71 13.21 0.076 1.95 92.68 0.011
10 6.69 19.90 0.050 0.21 92.89 0.011

6.31 3253 0.031 0.90 94.69 0.011

4.58 41.69 0.024 0.74 96.18 0.010

4.74 51.18 0.020 0.67 97.51 0.010

3.94 59.66 0.017 0.38 98.27 0.010

3.69 66.44 0.015

2.98 78.35 0.013

2.10 90.94 0.011

3.38 1.69 0.592 | 159.01 79.51 0.013

0.23 1.81 0.554 29.71 94.36 0.011

0.18 1.99 0.504 1.36 95.72 0.010

10.64 12.62 0.079 1.36 97.08 0.010
1 6.86 19.48 0.051 -0.32 96.76 0.010

5.71 30.89 0.032 0.33 97.41 0.010

5.10 41.09 0.024

4.50 50.08 0.020

4.06 58.20 0.017

3.57 65.34 0.015

3.12 77.81 0.013

511 90.49 0.011
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Table 37 Values for rate, amount released and the corresponding reciprocal for the

release of Formulations 12-14.

Formulation pH-change system Buffer pH 6.8 system

dQ/dt Q 1/Q dQ/dt Q 1/Q
3.21 1.61 0.623 145.19 72.60 0.014
0.42 1.82 0.550 17.81 81.50 0.012
0.33 2.15 0.465 4.66 86.16 0.012
7.93 10.08 0.099 243 88.59 0.011

12 527 15.35 0.065 1.53 90.12 0.011
4.34 24.04 0.042 1.25 92.63 0.011
4.47 32.98 0.030 0.87 94.36 0.011
3.96 40.90 0.024 0.63 95.63 0.010
3.81 48.52 0.021 0.53 96.68 0.010
3.32 55.17 0.018
3.14 67.72 0.015
2.03 79.87 0.013
2.98 1.49 0.672 91.54 45.77 0.022
0.46 1.72 0.581 40.50 66.02 0.015
0.39 2.11 0.475 8.44 74.46 0.013
9.14 11.25 0.089 3.66 78.11 0.013

13 5.63 16.88 0.059 2.39 80.51 0.013
4.48 25.83 0.039 1.89 84.30 0.012
433 34.50 0.029 1.17 86.64 0.012

4.14 42.77 0.023 0.97 88.57 0.012
3.20 49.18 0.020 0.84 90.25 0.011

3.46 56.09 0.018 1.03 9231 0.011
2.92 67.76 0.015 0.69 95.07 0.011
2.45 82.43 0.012 0.52 98.16 0.010
4.14 2.07 0.483 147.89 73.94 0.014
0.39 2.27 0.441 25.89 86.79 0.012
0.19 2.45 0.408 5.40 92.19 0.011
11.01 13.46 0.074 2.:12 94.31 0.011
14 6.96 20.43 0.049 1.29 95.60 0.010

6.86 34.14 0.029 0.75 97.10 0.010
5.58 45.29 0.022 0.99 99.09 0.010

5.31 55.90 0.018
5.48 66.86 0.015
3.45 73.77 0.014

3.10 86.15 0.012
1.50 95.13 0.011
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Table 38 Values for rate. amount released and the corresponding reciprocal for the

release of Formulations 15-17.

Formulation pH-change system Buffer pH 6.8 system
dQ/dt Q 1/Q dQ/dt Q 1/Q
2.69 1.35 0.743 105.40 52.70 0.019
0.44 1.56 0.639 51.54 78.47 0.013
0.17 1.73 0.577 12.58 91.05 0.011
10.31 12.04 0.083 4.59 95.64 0.010
15 6.06 18.10 0.055 1.96 97.60 0.010
4.76 27.61 0.036
4.26 36.14 0.028
3.86 43.85 0.023
3.93 51.71 0.019
3.02 57.74 0.017
2.94 69.51 0.014
1.21 76.77 0.013
6.76 3.38 0.296 151.58 75.79 0.013
0.12 3.44 0.291 38.14 94.86 0.011
0.05 3.49 0.287 077 100.63 0.010
14.22 17.71 0.056
16 7.81 25752 0.039
5.46 36.43 0.027
5.01 46.44 0.022
4.54 55.51 0.018
3.93 0387 0.016
2.98 69.32 0.014
3.15 81.90 0.012
1.90 93.32 0.011
5.32 2.66 0.376 152.81 76.41 0.013
-0.56 2.38 0.420 27.45 90.13 0.011
0.45 2.83 0.354 4.18 94.30 0.011
11.56 14.39 0.069 1.40 95.71 0.010
17 6.76 2115 0.047 0.88 96.58 0.010
5.29 31.73 0.032 0.68 97.94 0.010
4.17 40.06 0.025 0.49 98.93 0.010
3.50 47.07 0.021 0.39 99.70 0.010
3.49 54.04 0.019 0.41 100.53 0.010
2.66 59.37 0.017
2.40 68.97 0.004
1.55 78.26 0.013




Appendix C

Data In Statistical Processes

Table 39 The t-values of percentage drug release from spray-dried microparticles

prepared at the same inlet air temperature.

(degree of freedom = 24, data from Tables 17-23)

Inlet Air Product I Product II t-value* Result**
Temperature (°C)
170 Formulation 4 Formulation 5
NE:DS NE:DS 0.00 NS
1: 4 1: 6
170 Formulation 7 Formulation 8
NE:DS NE:DS -0.12 NS
1:11 1:15
190 Formulation 10 | Formulation 11
NE:DS NE:DS 0.06 NS
o 163
210 Formulation 12 | Formulation 13
NE:DS NE:DS -0.08 NS
1: 9 1:11
210 Formulation 13 | Formulation 15
NE:DS RS:DS -0.04 NS
1:11 1:11

* If o= 0.05, degree of freedom = 24
then critical values of t are + 2.064
** NS = Non-significance
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The t-values of percentage drug release of spray-dried diclofenac sodium

with Eudragit®NE 30D prepared at various inlet air temperatures in

pH-change system.

Polymer to Drug Ratio Product I Product II t-value* | Result**
NE : DS Formulation 1 Formulation 6 -0.97 NS
1:9 150°C 170°C
Formulation 1 Formulation 9 -1.27 NS
150°C 190°C
Formulation 1 | Formulation 12 -1.06 NS
150°C 210°C
Formulation 6 | Formulation 9 -0.31 NS
170°C 190°C
Formulation 6 | Formulation 12 -0.11 NS
170°C 210°C
Formulation 9 | Formulation 12 0.21 NS
190°C 210°C
NE : DS Formulation 1 Formulation 6 0.96 NS
1:11 150°C 170°C
Formulation 1 | Formulation 9 0.96 NS
150°C 190°C
Formulation 1 | Formulation 12 1.07 NS
150°C 210°C
Formulation 6 | Formulation 9 0.03 NS
170°C 190°C
Formulation 6 | Formulation 12 0.48 NS
170°C 210°C
Formulation 9 | Formulation 12 0.46 NS
190°C 210°C
NE : DS Formulation 1 | Formulation 6 1.03 NS
1:15 150°C 170°C
Formulation 1 | Formulation 9 1.09 NS
150°C 190°C
Formulation 1 | Formulation 12 1.002 NS
150°C 210°C
Formulation 6 | Formulation 9 0.22 NS
170°C 190°C
Formulation 6 | Formulation 12 -0.06 NS
170°C 210°C
Formulation 9 | Formulation 12 -0.28 NS
190°C 210°C

* If o =0.05, degree of freedom = 24
then critical values of t are + 2.064

** NS = Non-significance
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Table 41 Comparison of linearity between plots of rate of release against reciprocal

and amount of diclofenac sodium released from the microparticles in

pH-change system.

Formulation Microparticle Correlation Coefficient of rate
versus Q versus 1/Q

1 1 0.9452 0.9285

2 0.9298 0.8843

3 0.8782 0.9770

11 1 0.9860 0.9889

2 0.9948 0.9956

3 0.9842 0.9631

Table 42 The t-values of linearity between rate of release against reciprocal amount

and amount.

(degree of freedom = 4, data from Table 41)

Formulation t-value* Result**
1 -0.36 NS
11 0.14 NS

* If o =0.05, degree of freedom = 4
then critical values of t are + 2.776
** NS = Non-significance
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