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APPENDIX

~ Calibration Curve

The concentration versus absorbance of theophylline in phosphate
buffer pH 6.6 at 272 nm. were presented in Table 40, showed a linear
relationship with the correlation coefficient 0.99945. The standard curve of
theophylline after regression analysis were illustrated in Figure 82,

Table 40 Absorbance of Theophylline in Phosphate Buffer pH 6.6 Determine

at 272 nm,
Concentration (ug/ml) Absorbance

0 0.000

- 4 0.228
6 0.338

"8 0.447

10 0.569

12 0.671
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The Construction of Calibration Curve in HPLC Method

The concentration versus ratio between peak area of internal standard
(8-chlorotheophylline) and theophylline anhydrous with HPLC method at 272
nm. were presented in Table 41 and showed a linear retionship with the

correlation coefficient = 0.999

The standard curve of theophylline anhydrous after regression
analysis was illustrated in Figure 83.

Table 41 Ratio between Peak Area of Intemal Standard and Theophylline
Anhydrous with PHLC Method at 272 nm.,

Concentration (ug/ml) ‘Ratio
0. 0.000

20 0.279

60 0.814

100 1.347

140 1.879

180 2.385
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i ' .-

[4,]1

i

CHANNEL A INJECT 15/30/96 ©2:14:35 STORED TOBIN & 7
4 2.52 )
— theophylline
J=""5.77
8-chlorotheophylhne
11..24
ER @
. DATA SAVED TO BIN & 7
M 15/30/96 ©2:14:35 CH= "A" P8= {
FILE 1. METHOD Q. RUN 7 INDEX 7 BIN
PEAK AREAX RT AREA BC
- 1 2 .045 2 .52 1499 01
2 21.821 5.77 733526 01
3 78.135 11.24 2626580 @1
TOTAL 100 . 3361605
“  CHANNEL A INJECT 15/30/96 ©2:59:07 STORED TO BIN & 1@
= 2.1 theophylline
. e —— T Te——
F
8-chlorotheophylline
e r————D——
11,27
ER 0
DATA SAVED TO BIN ¢ 10
. 15/30/96 ©2:59:07 CH= "A" PS=
FILE 1. METHOD @, RUN 10 INDEX 10 BIN
" PEAKS AREAX ' RT AREA BC
1 0.363 2.5 27607 0f
2 65 .03 5.77. 4950516 @t
3 34.608 11.27 2634576 Ot
TOTAL  10@. 7612699

' .F‘lglm'84 The representative chronmtog;ram of the. eonstmcdon of -
" calibration curve *

A. Conc. of theophylline. . =. 20,0 ug/ml

B. Conc. of theophylline, =~ "= 1400 pg/ml .
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Table 42 Amount Percent of Theophylline Release from Uncoated
Granules in Phosphate Buffer PH 6.6

Size of { Time | Time % Drug Release - Mean* | SD |Log% drug
Granules | (min) 1 2 3 remained
16/18 0.00 0.00 0.00 0.00 0.00 | 0.00 2,00

1.00 | 30.73 | 23.71 | 2242 | 25.62 | 447 1.87
1.41 | 48.13 | 4048 | 41.13 | 43.25 | 4.24 1.75
200 63.43 | 6421 | 6221 | 63.28 | 1.01 1.56
224 | 8791 | 7983 | 73.49 | 8041 | 7.23 1.29
2.83 | 80.50 | 89.74 | 8587 | 85.37 | 464 1.17
316 | 93.75 | 90.13 | 8398 | 89.29 | 4.94 1.03
3.74 1 100.01 | 92.89 | 87.70 | 93.53 | 6.18 0.81
447 | 9563 | 98.28 | 91.24 | 9505 | 3.56 0.69
490 | 103.37 | 98.11 | 98.18 | 99.89 | 3.02 ~0.96

Powubsnw—~oRNETSouwanw—o

18/20 000 000 000 ] 000 ]| 000} 0.00 2.00
1.00 | 2250 | 2939 | 2745 | 2645 | 3.55 1.87

1.41 | 51.07 | 58.53 | 55.25 | 54.95 | 3.74 1.65

200 | 7269 | 77.92 | 75.76 | 75.46 | 2.63 1.39

224 | 8538 | 90.77 | 88.53 | 8823 | 2.7 1.07

2.83 | 86.08 | 92,06 | 89.52 | 89.22 | 3.00 1.03

. 3.16 | 9647 | 9525 | 79.51 | 90.41 | 9.46 0.98
g 3.74 | 91.43 | 93.08 | 90.59 | 91.70 | 1.27 0.92
20 | 4.47 | 100.03 | 94.45 | 8742 | 93.94 | 632 0.78

. 24 | 490 {101.13 | 9982 | 98.97 | 9997 | 1.09 | -1.52
20/25 0 0.00 { 000 { 0.00 0.00 0.00 | 0.00 2.00
> 1 100 | 2597 | 28.09 | 2708 | 2705 | 1.06 | 186

2 141 | 68.10 | 73.39 | 63.62 | 6837 | 4.89 1.50

4 2.00 | 90.00 | 86.38 | 83.30 | 86.56 | 3.35 1.13

5 224 | 89.46 | 8533 | 93.33 | 89.37 | 4.00 1.03

8 283 | 8559 | 89.99 | 9449 | 90.36 | 3.96 0.98

10 | 3.16 ) 90.40 | 91.03 | 9429 | 91.91 | 2.09 0.91

14 | 374 | 9484 | 98.03 | 91.08 | 9465 | 348 0.73

20 447 | 91.03 | 95.27 1101.73 | 96.01 | 5.39 0.60

24 |. 490 [100.68 | 99.65 | 99.53 | 99.95 | 063 | -1.30

25/30 0 0.00 | 000 | 000 | 000 ] 000 [ 000 2.00
1 1.00 { 26.78 | 2553 | 3256 | 2829 | 3.75 1.86

2 141 | 78.06 | 8094 | 76.06 | 78.36 | 5.03 1.34

4 2.00 | 8547 | 90.04 | 84.09 | 86.53 | 3.11 1.13

5 224 | 9205 | 96.13 | 93.70 | 93.96 | 2.05 0.78

8 283 | 9344 | 9633 | 96.45 | 95.41 | 1.70 0.66

10 316 | 9245 | 93.05 | 103.19 | 96.23 | 6,03 0.58
14 3.74 | 95.14 [200.07 | 99.50 | 98.24 | 2.70 0.25
20 447 | 98.99 | 103.78 | 97.47 | 100.08 | 3.29 -
24 490 | 105.15 | 99.47 | 97.71 [100.78 | 3.89 -

* = Mean of three determinations (%)
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Table 43 Amount Percent of Theophylline Release from 16/18 mesh size

of Theophylline Granules Coating with Surelease® in

Phosphate Buffer PH 6.6
Percent Time | Time % Drug Release Mean* | SD |Log% drug
Coated | (hours) "1 2 3 remained
1.92 0 0.00 0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00 [ 3998 | 40.08 | 4510 | 41.72 | 2.93 1.77
2 141 6942 | 70.79 | 70.69 [ 70.30 | 0.76 1.47
4 2.00) 8094 | 8149 | 79.72 | 80.72 | 0.91 1.29
5 224 | 8041 | 81.50 | 80.96 | 80.69 | 0.55 1.28
8 283 | 8713 | 8372 | 8544 | 8543 | 1.71{ 1.16
10 3.16 | 93.65 | 89.12 | 9299 9192 | 245 091
i 14 3.74'| 88.50 | 95.23 | 96.00 | 93.24 | 4.13 0.83
20 447 9644 | 90.82 | 9335 | 93.54 | 2.81 091
24 4901 93.65 | 96.73 | 97.58 | 9599 | 2.07 0.60
3.05 0 0.00 0.00 0.00 0.00 0.00 { 0.00 2.00
1 1.00 | 19.09 | 20.11 | 19.72 | 19.64 | 0.51 1.91
2 1.41 | 4266 | 4747 | 4538 | 45.17 | 241 1.74
4 200| 70.19 | 66.59 | 69.41 { 68.73 | 1.89 1.50
5 224 | 8194 | 77,10 | 79.82 | 79.62 | 2.43 1.31
. 8 283 | 8021 | 83.07 | 81.94 | 8174 | 1.44 1.26
10 | 3.16| 9560 | 9433 | 9527 | 95.07 | 0.66 0.69 .
14 374 | 95.19 | 9730 | 99.38 | 97.29 | 2.10 0.43
20 447 | 97.08 [ 100,83 | 100.53 | 99.48 | 2.08 -0.28
: 24 4.90 | 100.08 | 102.17 [ 109.87 | 104.04 | 5.16 -
3.87 0 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 2,00
1 1.00 | 16,67 | 1799 | 17.12 | 17.26 | 0.67 1.92
2 141 | 3498 | 3820 | 3692 | 3670 | 1.62 1.80
4 200 | 6944 | 7134 | 68.58 | 69.79 | 1.41 1.48
5 224 7802 | 8011 | 77.55 | 78.56 | 1.36 1.33
8 2,83 | 8230 | 8620 | 8388 [ 84.13 | 196 1.20
10 316! 8490 | 85.70 | 85.08 | 85.23 | 0.42 1.17
14 374 | 8945 ( 8794 | 8876 | 8872 [ 0.76 ] 1.05
20 447 | 9166 [ 9215 | 92.11 | 91.97 | 027 0.90
24 490 99.01 [ 9992 [ 9932 | 9942 | 0.46 -0.24
6.29 0 0.00 0.00 0.00 0.00 0.00 | 0.00 2,00
1 1.00 6.32 4.89 6.45 589 { 0.87 1.97
2 141 | 1545 | 1827 | 1824 | 1732 | 1.62 1.92
4 200 ) 3573 | 41.08 | 37.64 | 38.15 | 2.71 1.79
5 224 | 4995 | 55.03 | 47.44 | 50.81 | 3.87 1.69
8 283 | 6091 [ 6843 | 68.39 | 6591 | 433 1.53
10 316 | 7824 | 70,05 | 68.85 | 7238 | 5.11 1.44
14 374 80.68 | 8593 | 84,15 | 83.59 | 2.67 1,22
20 447 | 90.78 | 9543 [ 10098 | 9573 | 5.11 0.63
24 490 | 99.78 [ 105.66 | 96.17 [ 100.54 | 4.79 -

* = Mean of three determinations (%)



Table 44 Amount Percent of Theophylline Release from 18/20 mesh size

of Theophylline Granules Coating with Surelease® in
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Phosphate Buffer PH 6.6
Percent | Time | Time % Drug Release Mean* | SD |Log% drug
Coated | (hours) 1 2 k] remained
2.04 0 0.00 0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00 | 1933 | 1590 | 1075 § 1533 | 432 1.93
2 1.41 | 3045 | 3327 | 33.42 | 32.38 | 1.67 1.83
4 200 )| 68.89 | 65.16 | 57.37 | 63.81 | 5.88 1.56
5 224 | 8456 | 77.26 | 83.08 | 81.63 | 3.86 1.26
8 283 | 8475 | 81.01 | 80.69 | 82.15 | 2.26 1.25
10 3.16 | 80.77 | 83.12 | 83.04-| 8231 | 1.33 1.25
i 14 3.74 | 9597 | 9289 | 93.63 | 93.50 | 2.54 0.81
20 447 97.85 | 9343 | 97.63 | 9497 | 2.73 0,70
24 490 | 94.04 | 9792 | 99.55 | 97.17 | 2.83 0.45
3.29 0 0.00 0.00 0.00 0.00 0.00 | 0.00 2,00
1 1.00| 1243 | 1446 | 14.15 | 13.68 | 1.09 1.94
2 1.41 | 2278 | 30,70 | 26.93 | 26.80 | 3.96 1.86
4 200 5155 | 5789 | 5142 | $53.62 { 3.70 1.67
S 224 | 59.13 | 60.87 | 71.34 | 63.78 | 6.60 1.56
* 8 2.83 ] 80.86 | 90.82 | 86.02 | 8590 | 4.98 1.15
10 3.16 | 8430 | 8437 | 89.27 { 8598 | 2.85 1.15
14 374 | 9253 | 8898 | 87.46 | 89.66 | 2.60 1.01
20 447 9405 | 93.10 {101.03 | 96.06 | 4.33 0.60
- 24 49010378 | 99.10 | 98.03 | 100.30 | 3.06 -
7.61 0 0.00 0.00 0.00 0.00 0.00 | 0.00 2,00
1 1.00 5.77 5.36 5.37 5.50 [ 023 1.98
2 141 17.20 } 1526 | 15.11 | 15.86 | 1.17 1,93
- 4 200 3749 | 3459 { 3445 3551 | 1.72 1.81
5 224 ) 4958 | 4529 | 4420 | 46.36 | 2.84 1.73
8 283 ) 7175 | 6895 | 6548 ) 68.73 | 3.14 1.50
10 3.16 | 77.19 | 76,08 | 7287 | 7538 | 2.24 1.39
14 374 | 8554 | 8843 | 81.89 | 8529 | 3.28 1.17
20 447 | 87.05 | 9290 | 87.45 | 89.13 | 3.61 1.04
24 490 | 8680 | 9259 | 92.85 | 90.75-( 3.42 0.97
9.00 0 0.00{ 0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00 | 10.40 9.33 8.44 939 | 0.98 1.96
2 141 1420 | 14.03 | 13.72 | 1398 | 0.24 1.93
4 200 2443 | 2412 | 2756 | 2537 | 1.90 1.87
S 224 | 3099 | 29.74 | 3239 | 31.04 | 1.33 1.84
8 283 46.13 | 4495 | 49.10 | 4673 | 2.14 1.73
10 316 | 5532 | 8572 | 5939 ( 5781 2.18 1.63
14 374 4062 | 7576 | 76.95 | 74.44 | 3.36 1.41
20 447 | 91.34 | 83.68 | 86.01 | 86.68 | 2.34 1.12
24 490! 91.70 | 87.70 | 96,72 | 9204 | 4.52 0.90

* = Mean of three determinations (%)
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Table 45 Amount Percent of Theophylline Release from 20/25 mesh size

of Theophylline Granules Coating with Surelease® in

Phosphate Buffer PH 6.6
Percent Time | Time | . %DrugRelease -~ | Mean* | SD |Log% drug
Coated [ (hours) 1 2 3 remained
248 0 0.00f 0.00 0.00 | 0.00 0.00 | 0.00 2.00

1 1.00 | 82,00 | 7947 | 7598 | 79.15 | 3.02 1.32
2 1.41 | 83.05 | 82.68 | 83.30 | 83.01 | 0.31 1.23
4 200 90.82 | 8743 | 8995 | 89.40 | 146 1.03
5 224 | 9520 | 90.13 | 94,18 | 93.17 | 2.68 0.83
8 283 | 94.12 | 9298 | 95.71 | 94.27 | 1.37 0.76
10 3.16 | 101.15 | 89,76 { 93.83:{ 9491 | 5.77 0.71
14 3.741 9227 | 97.18 | 96.96 | 9547 | 2.77 0.66
20 447 | 97.85 [ 101.90 | 97.22 | 98.99 | 2.54 0.00
24 490 | 98.94 | 103.82 | 99.19 [ 100.65 | 2.75 -

3.86 0 0.00 | 0.00 0.00 0.00 0.00 1 0.00 2,00
1 1.00 | 6493 | 64.18 | 69.43 | 66.18 | 2.84 1.53
2 1.41 | 7205 | 83.95 | 73.68 | 76.56 | 6.45 1.37
4 200 89.14 | 8572 | 8893 | 8793 | 192 1.08
5 224 | 90.01 | 86.87 | 9192 | 89.60 | 2.55 1.02
' 8 283 | 8423 | 90.58 | 97.87 | 90.89 | 6.83 0.69
10 3.16 { 90.69 | 9149 | 96.15 | 92.78 | 2.95 0.86
14 3.74 | 9378 | 9558 | 96.43 | 9526 | 1.35 0.68
20 447 | 97.01 | 104.19 | 96.80 | 9933 | 4.21 -0.17
24 490 | 94.08 | 101.49 | 103.07 | 99.55 { 480 -0.35

8.39 0 0.00{ 0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00{ 1225 | 12,70 | 16.20 | 13.72 | 2.16 1.94
2 141 | 28.93 | 2587 | 28.69 | 2783 | 1.70 1.86
4 200 | 46.72 | 4443 | 50.77 | 4731 | 3.21 1.72
5 224 | 5594 | 51.14 | 5291 | 5333 | 243 1.67
8 283 ) 5784 | 61.41 | 6595 | 61.73 | 4.06 1.58
10 3.16 | 71.28 | 64.89 [ 70.09 | 68.75 | 3.40 1.49
14 | 3.74| 7272 | 7462 | 80.05 | 75.80 | 3.80 1.38
20 447 | 88.58 | 88.30 | 89.37 | 88,75 | 0.55 1.05
24 490 9401 | 97.18 | 97.11 [ 96.43 | 2.15 0.55

12.12 0 0.00 0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00 5.71 6.38 5.20 3.76 | 0.59 1.97
2 141 13.13 } 1042 | 11.88 | 11.81 | 1.36 1.95
4 2.00 | 21.33 | 21.97 | 20.83 | 21.38 | 0.57 1.90
5 224 3223 | 2999 1 30.64 | 3095 | 1.15 1.84
8 283 | 53.11 | 5298 | 56.48 | 54.15 | 1.98 1.66
10 316 6097 | 63.45 | 61.38 | 61.93 | 1.33 1.58
14 3.74| 7154 | 69.58 | 70.62 | 70.58 | 0.98 1.47
20 447 | 80.01 | 87.11 | 93.10 | 86.74 | 6.55 1.12

24 490110008 | 99.15 | 93.73 | 97.65 | 3.43 0.37

* = Mean of three determinations (%)



172

Table 46 Amount Percent of Theophylline Release from 25/30 mesh size
of Theophylline Granules Coating with Surelease® in

Phosphate Buffer PH 6.6
Percent { Time | Time % Drug Release Mean* | SD |Log% drug
Coated | (hours) 1 2 3 remained
7.84 0 0.00 0.00 0.00 0.00 0.00 | 0.00 2,00
1 1.00 [ 26.57 | 3097 | 28.07 | 28.54 | 0.24 1.85
2 141 49.44 | 50.58 | 49.69 | 49.90 | 0.60 1.70
4 200 | 7385 | 7356 ; 73.56 | 73.66 | 0.17 1.42
5 224 9591 { 84.71 | 83.40 | 8534 | 0.60 1.17
8 283 | 8785 | 8403 | 86.01 | 8596 | 191 1.15
10 3.16 | 83.46 | 8889 | 87.60-| 86.65 | 2.84 1.13
) 14 3741 9299 | 9630 | 9444 | 94,58 | 1.66 0.73
20 447 | 96.54 [ 10295 | 98.20 | 99.30 | 3.24 -0.15
24 4901 99.54 1100.92 | 100.71 | 100.39 | 0.74 -
12.18 0.00 | 0.00 0.00 0.00 0.00 | 0.00 2.00

0

1 1.00 | 6.18 6.68 6.64 6.50 | 0.28 1.97
2 141 [ 1570 | 1620 | 16.06 | 15.99 | 0.26 1.92
4 2.00| 3553 | 42.73 | 40.17 | 39.48 | 3.65 1.78
5 224 | 4236 | 46.06 | 4502 | 44.48 | 1.91 1.74
. 8 283 | 56.63 | 63.59 | 63.12 | 61.11 | 3.89 1.59
10 3.16| 6120 | 69.94 | 69.19 ; 66.78 | 4.84 1.52
14 3.74 | 85.02 | 78.64 | 79.31 | 80.99 | 3.51 1.28
20 447 | 83.77 | 9683 | 95.17 | 95.26 | 1.53 0.68
24 490 | 9330 | 98.02 | 98.48 | 96.60 | 287 0.53

13.40 0 0.00 | 0.00 0.00 0.00 0.00 } 0.00 2.00
1 1.00{ 545 5.47 5.47 5.46 | 0.01 1.98
2 141 | 13.72 | 1417 | 1397 | 1395 0.23 1.93
4 200 | 31.93 | 3593 | 3455 | 34.14 | 2.03 1.82
5 224 | 3896 | 3538 | 37.57 | 37.30 | 1.80 1.80
8 2.83 | 6217 | 60.56 | 57.75 | 60.16 | 2.24 1.60
10 3.16 1 7635 | 67.07 | 7094 | 71.45 | 4.66 1.46
14 | 3.74 | 91.85 | 87.08 | 87.68 | 88.87 { 2.60 1.05
20 4.47 | 9648 | 91.27 | 9255 | 93.43 | 2.72 0.82
24 490 | 91.61 | 94.59 | 9431 | 93.50 | 1.65 0.81

17.05 0 0.00] 0.00 0.00 0.00 0.00 [ 0.00 2.00
1 1.00 | 4.03 3.87 3.95 395 | 0,08 1.98
2 1.41 | 10.53 7.14 7.60 842 | 1.84 1.96
4 200 1754 | 1656 { 1470 | 16.23 | 1.43 1.92
5 2241 21.73 | 1972 | 17.76 | 19.74 | 1.99 1.90
8 283 33.42 | 2959 | 28.01 { 3034 | 2.78 1.84
10 3.16 | 46.03 | 51.43 | 54.34 | 50.60 | 4.22 1.69
14 3.74| 79.04 | 7498 | 72.81 | 75.61 | 3.16 1.3¢
20 4,47 | 8591 | 84.71 | 8540 | 8534 | 0.60 1.17
24 490 ] 9001 | 95.73 | 9442 | 9339 | 3.00 0.82

* = Mean of three determinations (%)
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Table 47 Amount Percent of Theophylline Release from 16/18 mesh size
of Theophylline Granules Coating with Eudragit® NE 30 D in

Phosphate Buffer PH 6.6
Percent Time | Time % Drug Release Mean* | SD |Log% drug
Coated | (hours) 1 2 3 remained
2.51 0 0.00 0.00 0.00 0.00 0.00 | 0.00 2.00

1 100 7548 | 9723 | 78.09 | 77.60 | 1.92 1.35
2 141 | 8043 | 90.25 | 8944 | 86.71 | 5.45 1.12
4 200 | 9085 | 9564 | 9392 | 9347 | 243 0.81
5 2241 9810 | 93.72 | 90.49 { 94.10 | 3.82 0.77
- 8 283 | 100.03 | 95.74 | 9549 | 94.09 | 2.55 0.46
10 3.16 | 101.48 | 93.71 | 97.76-| 97.65 | 3.89 0.37
14 3.74 {10301 | 9548 | 9942 | 99.30 | 3.77 0.15
20 447110541 | 99,73 | 94.95 [ 10030 | 5.24 -
24 490 108.10 | 99.20 | 100.64 | 102.65 | 4.78

5.96 0 0001 0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00 | 60.00 | $8.79 | 63.34 | 60.71 | 2.36 1.59
2 141 [ 7321 | 68.11 | 64.92 | 68.75 | 4.18 1.49
4 200 | 8083 | 7571 | 8290 | 7981 | 3.70 1.31
5 224 8620 [ 97.01 { 90.54 | 8525 | 5.82 1.17
8 283 | 9165 | 9198 | 91.41 | 91.68 | 0.29 0.92
10 3.16| 96.03 | 94.55 | 96.80 ; 95.79 | 1.14 0.62
14 3741 9514 | 9924 | 9404 | 96.14 | 2.74 0.59
20 447 1 102,11 | 101.03 | 93.92 [ 99.02 | 4.45 -8.77

24 490 1104.05 | 98.74 | 97.14 | 99.98 [ 3.62 -1.70

8.53 0 0.00 | 0.00 0.00 0.00 0.00 | 0.00 2,00
1 1.00 | 45.63 | 50.45 | 49.87 | 48.65 | 2.63 1.71
2 1.41 | 5073 | 58.69 | 5424 | 54.55 | 3.99 1.66
4 200 | 55.18 | 60.04 | 51.96 ) 5573 | 4.07 1.65
5 224 | 57.05 | 91.87 | 56,53 | 58.15 | 2.37 1.62
8 2,83 [ 80.68 | 75.00 | 7237 | 76.02 | 4.25 1.38
10 J.16| 8498 | 8217 | 7990 { 8235 | 2.54 1.25
14 | 374 93.04 | 88.13 | 81.20 | 8746 | 595} 1.10
20 447 |°97.13 | 92,07 | 92.17 | 90.46 | 2.88 0.98
24 490 | 98.88 |104.13 | 10623 | 103.08 | 3.79

14.76 0 0.00| 0.00 0.00 0.00 0.00 ; 0.00 2.00
1 1,00 | 10.85 928 | 1125 | 1046 | 1.04 1.95
2 1.41( 18.11 | 19.00 | 18.93 | 18.68 | 0.49 1.91
4 200 | 39.08 | 41.79 | 40.59 | 4049 | 1.36 177
5 224 50.57 | 5420 | 52.55 | 5244 | 1.82 1.68
8 283 7000 | 75.12 | 65.58 | 70.23 | 4.77 1.48
10 3.16| 8479 | 8856 | 8852 | 87.29 | 2.17 1.10
14 3.74| 9630 | 97.58 | 97.09 | 96.99 | 0.65 0.48
20 447 | 9637 [ 104.68 | 97.90 | 99.65 | 4.42 -0.46
24 4.90 | 10231 [ 105.12°1101.09 | 102.84 | 2,07 -

* = Mean of three determinations (%)



Table 48 Amount Percent of Theophylline Release from 18/20 mesh size

of Theophylline Granules Coating with Eudragit® NE 30 D in

174

Phosphate Buffer PH 6.6
Percent Time | Time % Drug Release Mean* | SD |Log% drug
Coated | (hours) 1 2 3 remained
4,04 0 0.00| 000 000 | 000/| 0.00| 000 2.00
1 1.00 | 79.12 [ 7580 | 7239 | 75.77 | 3.37 1.38
2 1.41 | 85.64 | 9152 | 92.15 | 89.77 | 3.59 1.01
4 200 | 91.11 | 90.20 | 96.03 | 9245 | 3.14 0.88
5 224 9401 | 9366 | 9855 | 9541 | 2.73 0.66
8 283 | 93.05 | 99.59 | 98.68 | 97.10 | 3.54 0.46
10 3.16 | 96.45 1 99.99 | 102.02:| 99.49 | 282 -0.29
14 3.74 | 101.45 | 98.63 | 100.01 | 100.03 | 141 -
) 20 4,47 ] 102.38 | 99.04 | 99.93 | 10045 | 1.73 -
24 490110391 | 9964 | 99.49 | 101.01 | 2.51 -
6.75 0 0.00] 0.00| 000{ 000 0.00]| 0.00 2.00
1 1.00 | 2091 | 2091 | 1941 | 20.41 | 0.87 1.90
2 1.41 | 52,69 | 51.56 | 51.42 { 51.89 | 0.70 1.68
4 200] 71.03 | 69.76 | 73.66 | 71.48 | 1.99 1.46
5 224 83.16 | 83.71 | 90.93 | 8593 | 4.34 1.15
K 8 283 9975 | 97.25 | 9295 | 96.65 | 3.44 0.53
10 3.16 | 100.15 | 98.98 | 100.23 | 99.79 | 0.70 -0.68
14 3.74 | 99.52 | 100.93 | 99.65 [ 100,03 | 0.78 -
20 4.47 | 100.26 | 96.45 | 103.59 | 100.10 | 3.57 -
% 24 490 | 99.11 {104.25 | 97.22 1100.19 | 3.64 -
10.93 0 0.00 0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00§ 22,14 | 20.15 | 2736 | 23.22 | 3.72 1.89
2 1.41| 31.84 | 2823 | 3548 | 31.85 | 3.63 1.83
4 200 5987 | 5736 ) 66.75 | 6133 | 4.86 1.59
5 224) 7052 | 7290 | 72,07 | 71.83 | 1.21 1.45
8 283 | 8496 8777 | 8529 | 86.01 | 1.54 1.15
10 316 ) 8544 | 9259 | 91.22 | 89.75 | 3.79 1.01
14 374 99.41 | 9955 | 99.84 | 99.60 ; 022 | -0.40
20 4.47 |'104.24 (100.05 | 105.58 | 103.29 | 2.88 -
24 4.90 | 100.14 | 105.07 | 104.69 | 103.30 | 2.74 -
19.12 0 0.00 0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00 5.82 5.90 5.95 5.89 | 0.07 1.97
2 1417 13.68 | 10.24 | 1598 | 13.30 | 2.89 1.94
4 2.00 ( 3237 | 30.87 | 31.71 | 31.65 | 0.75 1.83
5 224 4320 | 41.81 | 42,60 | 4254 | 0.70 1.76
8 283 6678 | 63.31 | 6514 | 65.08 | 1.74 1.54
10 316 | 7992 | 7653 | 7832 | 7826 | 1.70 1.34
14 374 | 8528 | 78.14 | 81.74 | 81.74 | 3.57 1.26
20 447 9782 | 9536 | 9440 | 9585 | 1.76 0.62
24 4.90 | 104.07 | 102.73-7| 101.21 | 102.67 | 1.43 -

* = Mean of three determinations (%)
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Table 49 Amount Percent of Theophylline Release from 20/25 mesh size
of Theophylline Granules Coating with Eudragit® NE 30 D in

Phosphate Buffer PH 6.6
Percent | Time | Time | % DrugRelease - { Mean* | SD |Log% drug
Coated | (hours) 1 2 3 remained
5.56 0 0.00 0.00 0.00 0.00 0.00 | 0.00 2,00

1 1.00| 66,79 | 6241 | 67.60 | 65.60 | 2.79 1.54
2 141 | 6683 | 6692 | 67.84 | 67.20 | 0.56 1.52
4 2.00 | 88,74 | 90.21 | 89.81 | 89.59 | 0.76 1.02
5 224 | 93.68 | 93.14 { 9437 | 93.73 | 0.62 0.80
8 2.83 | 102.63 | 100.26 | 102.41 | 101.77 | 1.31 -
10 3.16 | 97.63 | 101.05 | 106.99-| 101.89 | 4.74 -
14 3.74 | 103.77 | 100.68 | 103.16 | 102.54 | 1.64 -
20 4,471 105.77 | 105.52 | 106.58 | 105.96 | 0.55 -
24 4.90 1 106.48 ] 105.92 | 106.35 | 106.25 | 0.29

11.46 0 0.00| 0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00 ( 3345 { 3031 | 33.00 | 3225 | 1.70 1.83
2 1.41 | 53.71 | 4949 { 46.86 | 50.02 | 3.46 1.70
4 200 7442 | 7564 { 7031 { 73.46 | 2.79 1.42
5 224 | 86.16 | 79.18 | 77.51 | 80.95 | 4.59 1.28
. 8 283 | 9141 | 8739 | 93.47 | 90.76 | 3.09 0.97
' 10 316 | 96.63 | 94.19 | 91.93 [ 9425 | 2.35 0.76
14 3.74 | 98.69 | 102.00 | 9559 | 98.76 | 3.21 0.09
20 4.47 | 102.27 { 10145 | 99.17 | 100,96 | 1.61 -

24 490 | 104.78 | 101.98 | 96.39 | 101.05 | 4.27 -

15.00 0 000 0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00 | 16.21 | 19.54 | 1490 | 16.88 | 2.39 1.92
2 1.41 | 2849 | 28.94 | 2739 | 2827 | 0.80 1.86
4 2001 5036 | 48.84 | 4984 | 4968 | 0.77 1.70
5 224 | 60.15 | 57.11 | 5890 | 58.72 | 1.53 1.62
8 2.83| 8783 | 8624 | 8733 | 87.13 | 0.81 1.11
10 316! 9045 | 9287 | 9695 | 9342 | 3.29 0.82
14 | 374 99.59 | 9652 | 98.33 | 98.15 | 1.54 0.27
20 4,47 |.102.42 |100.13 | 101.55 | 101.37 | 1.16 -

24 4.90 | 103.48 | 99.95 | 100.86 | 101.43 | 1.83 -

20.76 0 0.00| 0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00| 9.10 839 | 10.25 925 | 0.94 1.96
2 141 1997 | 21.16 | 20.70 | 20.61 | 0.60 1.90
4 2.00 | 3847 | 40.17 | 3946 | 3937 | 0.85 1.78
5 224 | 5293 | 5355 | 5338 | 53.29 | 0.32 1.67
8 283 7128 | 71.57 | 71.56 | 71.47 | 0.16 1.46
10 3.16 | 87.68 | 87.14 | 88.06 | 86.17 | 1.14 1.14
14 3.74 | 88.68 [ 87.14 { 88.06 | 87.96 | 0.77 1.08
20 447 91.69 | 88.95 | 9046 | 9037 | 1.37 0.98
24 490 | 9635 | 9550 | 93.57 | 95.14 | 1.42 0.69

* = Mean of three determinations (%)



176

Table 50 Amount Percent of Theophylline Release from 25/30 mesh size
of Theophylline Granules Coating with Eudragit® NE 30 D in

Phosphate Buffer PH 6.6
Percent Time | Time % Drug Release Mean* | SD [Log% drug
Coated | (hours) 1 2 3 remained

0.00| 0.00 0.00 0.00 0.00 | 0.00 2,00
1.00 { 38.78 | 43.52 | 38.39 | 40.23 | 2.86 1.78
141 | 67.12 | 7423 | 6931 | 7032 | 3.61 1.47
200 | 83.74 | 89.05 | 84.57 | 85.79 | 2.86 1.15
2241 91.05 | 85.77 | 90.84 | 89.22 | 241 1.03
283 | 89.92 | 90.30 | 91.27 | 90.50 | 0.70 0.98
3.16 | 9517 | 96.28 | 93.28- 94.91 | 1.52 0.71
3.74 | 96.50 | 97.76 | 9830 | 97.52 | 0.92 0.39
20 447 | 100.10 | 98.27 | 99.19 | 99.19 | 0.92 -0.09
24 4.90 | 101.52 | 105.01 | 103.82 | 103.45 | 1.77

8.83

Po®uUuhn—oO

14.57 0 0.00| 0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00 | 21.23 | 25.63 | 2246 | 23.11 | 2.27 1.89
2 1.41| 4359 | 4889 | 46.62 | 46.37 | 2.66 1.73
4 200 | 8232 | 80.00 | 81.54 | 81.29 | 1.18 1.27
5 224 | 87.78 | 8637 | 8745 | 87.20 | 0.74 1.11
- 8 283 | 89.27 | 87.24 | 8863 | 8838 | 1.04 1.07
10 316 9290 | 86.53 | 90.09 | 89.84 | 3,19 1.01
14 374 | 91.30 | 89.10 | 90.58 { 90.33 | 1.12 0.99
20 447 | 9891 | 100.23 | 103.66 | 100.93 | 2.45 -

24 4.90 | 105.38 | 103.05 | 98.23 [ 102.22 [ 3.65

17.68 0 0.00 | .0.00 0.00 0.00 0.00 | 0.00 2.00
1 1.00 | 13.16 | 13.28 | 13.18 | 13.21 | 0.06 1.94
2 141 3154 | 2891 | 3042 | 30.29 | 1.32 1.84
4 200 62.10 | 63.07 | 62.78 | 62.65 { 0.50 1.57
5 224 6733 | 67.03 | 6739 | 67.26 | 0.18 1.52
8 283 | 84.15| 79.74 | 82.14 | 82,01 | 2.21 1.26
10 3.16 | 8657 | 84.75 | 8586 | 8573 | 0.92 L.15
14 | 3.74|100.33 | 100.67 | 100.70 | 100.57 ;- 0.21 | -
20 4.47 1 103.43 | 100.15 1 99.33 | 100.97 | 2.17 -
24 490 { 100.22 | 102.09 | 101.35 | 101.22 | 0.94

22.37 0 0.00 0.00 0.00 0.00 0.00 | 0.00 2.00

1 1.00 [ 9.49 8.80 9.22 9.17 | 035 1.96
2 1.41 | 22.11 | 21.40 | 21.89 | 21.80 { 0.36 1.89
4 200} 4208 | 43.50 | 4293 | 42.84 | 0.71 1.76
5 224 | 5498 | 58.41 | 5683 { 56.74 | 1.72 1.64
8 283 | 73.08 | 73.18 | 73.27 [ 73.18 | 0.10 1.43
10 3161 8927 | 91.82 | 90.68 | $0.59 | 1.28 0.97
14 3.74 | 97.05 | 97.73 | 97.53 | 97.44 | 0.35 0.41
20 447 99.14 | 99.73 | 99.57 | 99.48 | 0.31 -0.28
24 4.90 | 105.44 | 102.62-{ 101.54 | 103.20 | 2.01 -

* = Mean of three determinations (%)
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Table 51 Amount Percent of Theophylline Release from Commercial
Product, Theo-24® 200 mg, in Phosphate Buffer PH 6.6

Product | Time | Time % Drug Release Mean*| SD (Log% drug
(hours) 1 2 3 remained
Theo-24% 0 0.00( 0.00| 0.00{ 000 | 000|000 2.00
1 1.00| 531| 576| 578 | 5.62| 027 1.97
2 141] 1088} 12.18| 1297 | 12.01 | 1.06| 1.94
4 2.00) 30.17} 32.35| 3191 | 3148 1.15| 1.84
5 2.24| 30.64| 38.06| 2738 1 32.03| 547| 1.83
8 2.83( 59.80| 62.47| 62.96 | 61.74 | 1.70| 1.58
10 | 3,161 57.48( 63.20( 65.20 | 91.96 | 4.01 1.58
14 | '3.74| 77.09| 78.43| 83.46 | 79.66 | 3.36| 1.31
20 | 4.47| 89.59| 92.81|101.04| 9448 | 591! 0.74
24 490 97.761 96.58 [ 103.30 | 99.21 | 3.59| -0.10

* = Mean of three determinations (%)



Table 52 The Release Rate of Uncoated Granules in Phosphate Buffer

PH 6.6
Size of Granules | Mean Time | Release Rate
(mesh) (hours) (%/hour)
16/18 2.50 25.62
7.50 17.63
12.50 10.02
17.50 17.13
22.50 1.65
27.50 1.96
) 35.00 1.06
45.00 0.25
55.00 1.21
18/20 2.50 26.45
7.50 28.50
12.50 10.26
17.50 12,77
. 22.50 0.33
27.50 0.60
35.00 0.32
45,00 0.38
55.00 1.50
20/25 2.50 27.05 .
7.50 41.32
12.50 9.10
17.50 2.81
22.50 0.33
27.50 0.78
35.00 0.69
45.00 0.23
55.00 0.99
25/30 2.50 28.29
7.50 50.07
12.50 4,09
17.50 7.43
22.50 0.48
27.50 0.41
35.00 0.50
45.00 0.31
55.00 .. 0.18
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Table 53 The Release Rate of 16/18 mesh size of Theophylline Granules
Coating with Surelecase® in Phosphate Buffer PH 6.6

Percent Coated | Mean Time | Release Rate
(hours) (%/hour)
1.92 0.50 41.72
1.50 28.58
3.00 - 5.21
4,50 0.24
6.50 1.49
9.00 < 3.25
) 12.00 0.33
17.00 0.05
22.00 0.61
3.05 0.50 19.64
1.50 25.53
3.00 11.78
: 4.50 10.89
. 6.50 0.71
: 9.00 6.67
12.00 0.56
17.00 0.37
22.00 1.14
3.87 0.50 - 17,26
1.50 19.44
3.00 16.55
4.50 8.77
6.50 1.86
9.00 0.55
12.00 0.87
17.00 0.54
22.00 ' 1.86
6.29 0.50 5.89
1.50 11.43
3.00 10.42
4,50 12.66
6.50 5.03
9.00 3.24
12.00 2.80
17.00 2.02
22.00 -~ 1.20
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Table 54 The Release Rate of 18/20 mesh size of Theophylline Granules

Coating with Surelecase® in Phosphate Buffer PH 6.6

Percent Coated | Mean Time | Release Rate
(hours) (%/hour)
2.04 0.50 15.33
1.50 17.05
3.00 15.72
4.50 17.82
6.50 0.17
9.00 0.08
©12.00 2.80
17.00 0.25
22.00 0.55
3.29 0.50 13.68
1.50 13.12
3.00 13.41
4.50 10.61
. 6.50 7.37
9.00 0.04
12.00 0.92
17.00 1.07
22.00 1.06
7.61 0.50 5.50
1.50 10.36
3.00 9.83
4.50 10.82
6.50 7.46
9.00 3.33
12.00 2.48
17.00 0.64
22,00 041
9.00 0.50 9.39
1.50 4,59
3.00 5.70
4.50 5.67
6.50 523
9.00 5.54
12.00 4.16
17.00 2.04
22.00 1.34
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Table 55 The Release Rate of 20/25 mesh size of Theophylline Granules
Coating with Surelecase® in Phosphate Buffer PH 6.6

Percent Coated | Mean Time | Release Rate
(hours) {(%/hour)
2.48 0.50 79.15
1.50 3.86
3.00 3.20
4.50 3.77
6.50 0.37
9,00 - 0.32
N 12.00 0.14
17.00 0.59
22.00 042
3.86 0.50 66.18
1.50 10.38
3.00 5.69
4,50 : 1.67
\ ' 6.50 0.43
9.00 0.95
12,00 0.62
17.00 0.68
22.00 0.06
8.39 0.50 13.72
1.50 14.11
3.00 9.74
4,50 6.02
6.50 2.80
9.00 3.51
12,00 1.76
17.00 2.16
22,00 1.92
12.12 0.50 5.76
1.50 6.05
3.00 4,79
4.50 9.57
6.50 7.75
9.00 3.87
12.00 2.16
17.00 2.69
2200 - 2.73
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Table 56 The Release Rate of 25/30 mesh size of Theophylline Granules
Coating with Surelecase® in Phosphate Buffer PH 6.6

Percent Coated | Mean Time | Release Rate
(hours) (%/hour)
7.84 0.50 28.54
1.50 21.36
3.00 11.88
4.50 11.68
6.50 0.21
9.00 - 035
. 12.00 1.98
17.00 0.79
22.00 027
12.18 0.50 6.50
1.50 9.49
3.00 11.75
: 4.50 5.00
. 6.50 5.54
9.00 2.84
12.00 3.55
17.00 2.38
22.00 0.34
13.40 0.50 5.46
1.50 8.49
3.00 10.10
4.50 . 316
6.50 7.62
9.00 5.65
12.00 4,36
17.00 0.76
22.00 0.02
17.05 0.50 3.95
1.50 4.47
3.00 3.91
4.50 3.51
6.50 3.53
9.00 10.13
12.00 6.25
17.00 1.62
22,00 - 2.01
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Table 57 The Release Rate of 16/18 mesh size of Theophylline Granules
Coating with Eudragit® NE 30 D in Phosphate Buffer PH 6.6

Percent Coated | Mean Time | Release Rate

(hours) (%/hour)
2.51 0.50 77.60
1.50 9.10
3.00 3.38
4.50 0.63
6.50 1.00
9.00 + 0.28
N 12.00 0.41
17.00 0.17
22.00 0.59
5.96 0.50 60.71
1.50 8.04
3.00 5.53
4,50 5.44

\ i 6.50 2.14
k 9.00 2.06
12.00 0.09
17.00 0.48
22.00 0.24
8.53 0.50 48.65
1.50 5.90
3.00 0.59
4,50 242
6.50 5.96
9.00 3.17
12.00 1.28
17.00 0.50
22.00 : 3.16
14,76 0.50 10.46
1.50 8.22
3.00 10.91
4.50 11.95
6.50 5.93
9.00 8.53
12.00 2.43
17.00 0.44
2200 - 0.80




Table 58 The Release Rate of 18/20 mesh size of Theophyllme Granules
Coating with Eudragit® NE 30 D in Phosphate Buffer PH 6.6

Percent Coated | Mean Time | Release Rate
(hours) (%/hour)
4,04 0.50 75.77
1.50 14.00
3.00 1.34
4,50 2.96
6.50 0.65
9.00 1.20
12.00 0.14
17.00 0.07
22.00 0.14
6.75 0.50 20.41
' 1.50 31.48
3.00 9.80
4.50 14,48
\ 6.50 3.57
9.00 1.57
12.00 0.06
17.00 0.01
22.00 0.02
10.93 0.50 23.22
1.50 8.63
3.00 14.74
4.50 10.50
6.50 4.73
9.00 1.87
12,00 2.46
17.00 0.62
22.00 0.00
19.12 0.50 5.89
1.50 7.41
3.00 9.18
4.50 10.89
6.50 7.51
9.00 6.59
12.00 0.87
17.00 2.35
22.00 1.70
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Table 59 The Release Rate of 20/25 mesh size of Theophyiline Granules
Coating with Eudragit® NE 30 D in Phosphate Buffer PH 6.6

Percent Coated | Mean Time | Release Rate
(hours) (%/hour)
5.56 0.50 65.60
1.50 1.60
3.00 11.20
4.50 4.14
6.50 2.68
9.00 0.06
12.00 0.16
17.00 0.57
22.00 0.07
11.46 0.50 32.25
1.50 17.77
3.00 11.72
450 7.49
6.50 3.27
t 9.00 1.75
12.00 1.13
17.00 0.37
22.00 0.02
15.00 0.50 16.88
1.50 11.39
3.00 10.71
4.50 9.04
6.50 947
9.00 3.15
12.00 1.18
17.00 0.54
22.00 0.02
20.76 0.50 9.25
1.50 11.36
3.00 9.38
4.50 13.92
6.50 6.06
9.00 7.35
12.00 0.45
17.00 0.40
22.00 1.19
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Table 60 The Release Rate of 25/30 mesh size of Theophylline Granules
Coating with Eudragit® NE 30 D in Phosphate Buffer PH 6.6

Percent Coated | Mean Time | Release Rate
(hours) (%/hour)
8.83 0.50 40,23
1.50 30.09
3.00 7.74
4,50 3.43
6.50 0.43
9.00 221
12.00 0.65
17.00 0.28
22.00 1.07
14.57 0.50 23,11
1.50 23.26
3.00 17.46
4.50 591
. 6.50 0.39
9.00 0.73
12.00 0.12
17.00 1.77
22.00 0.32
17.68 0.50 13.21
1.50 17.08
3.00 16.18
4,50 4,61
6.50 4,92
9.00 1.86
12.00 3.71
17.00 0.06
22.00 0.06
22.37 0.50 ' 9.17
1.50 12.63
3.00 10.52
4,50 13.90
6.50 5.48
9.00 8.71
12.00 1.71
17.00 0.34
22.00 -~ 0.93
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Table 61 The Release Rate of Commercial Product, Theo-24® 200 mg,

in Phosphate Buffer PH 6.6
Product Mean Time | Release Rate

(hours) (%/hour)

Theo-24% 0.05 5.62

1.50 6.39

3.00 9.74

4,50 0.55

6.50 990

9.00 0.11

12.00 443

17.00 247

22.00 1.18




Table 62 Values of Rate (dQ/dt), Amount Released (Q), and the
Corresponding Reciprocal (1/Q) for the Release of 16/18 mesh

size of Theophylline Granules Coating with Surelease®

Percent Coated [ dQ/dt Q 1/Q
3.87 17.26 17.26 0.058
19.44 36.70 0.027
16.55 69.79 0.014
8.77 78.56 0.013
1.86 84:13 0.012
0.55 85.23 0.012
0.87 88.72 0.011
0.54 91.97 0.011
1.86 99.42 0.010
6.92 5.89 5.89 0.170
1143 17.32 0.058
. 10.42 38.15 0.026
12.66 50.71 0.020
5.03 65.91 0.015
3.24 72.38 0.014
2.80 83.59 . 0.012
2.02 95.73 0.010
1.20 100.54 0.010
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Table 63 Values of Rate (dQ/dt), Amount Released (Q), and the
Corresponding Reciprocal (1/Q) for the Release of 18/20 mesh
size of Theophylline Granules Coating with Surelease®

Percent Coated | dQ/dt Q 1/Q
3.29 13.68 13.68 0.073
13.12 26.80 0.037
13.41. 53.62 0.019
10.61 63.78 0.016
7.37 85.90 0.012
0.04 85.98 0.012
0.92 89.66 0.011
1.07 96.06 0.010
1.06 100.30 0.010
7.61 5.50 5.50 0.182
10.36 15.86 0.063
9.83 35.51 0.028
10.85 46.36 0.022
7.46 68.73 0.015
333 75.38 0.013
2.48 85.29 0.012
0.64 89.13 0.011
041 90.75 0.011
9.00 9.39 9.39 0.106
4.59 13.98 0.072
5.70 25.37 0.039
5.67 31.04 0.032
5.23 46,73 0.021
5.54 57.81 0.017
4,16 74.44 0.013
2.04 86.68 0.012
1.34 92.04 - 0.011
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Table 64 Values of Rate (dQ/dt), Amount Released (Q), and the
Corresponding Reciprocal (1/Q) for the Release of 20/25 mesh

size of Theophylline Granules Coating with Surelease®

Percent Coated | dQ/dt Q 1/Q

8.39 13.72 13.72 0.073
' 14.11 27.83 0.036
9.74 4731 0.021
6.02 53.33 0.019
2.80 61.73 0.016
3.51 68.75 0.015
1.76 75.80 . 0.013
2.16 88.75 0.011
1.92 96.43 0.010
12.12 5.76 5.76 0.174
6.05 11.81 0.085
4.79 21.38 0.047
9.57 80.95 0.032
7.75 54,19 0.018
3.87 61.93 0.016
2.16 70.58 0.014
2.69 86.74 0.012
2.73 97.65 0.010
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Table 65 Values of Rate (dQ/dt), Amount Released (Q), and the
Corresponding Reciprocal (1/Q) for the Release of 25/30 mesh

size of Theophylline Granules Coating with Surelease®

Percent Coated | dQ/dt Q 1/Q
12.18 6.50 6.50 0.154
9.49 15.99 0.063
11.75 39.48 0.025
5.00 44 48 0.022
554 | 61:11 0.016
2.84 66.78 0.015
3.55 80.99 0.012
2.38 95.26 0.010
0.34 96.60 0.010
13.40 5.46 5.46 0.183
8.49 13.93 0.072
10.10 34.14 0.029
3.16 37.30 0.027
7.62 60.16 0.017
5.65 71.45 0.014
4.36 88.87 0.011
0.76 93.43 0.011
0.02 93.50 0.011
17.05 3.95 3.95 0.253
447 8.42 0.119
3.91 16.23 0.062
3.51 19.74 0.051
3.53 3034 | 0033
10.13 50.60 0.020
6.25 75.61 0.013
1.62 85.34 0.012
2.01 93.39 0.011




Table 66 Values of Rate (dQ/dt), Amount Released (Q), and the
Corresponding Reciprocal (1/Q) for the Release of 16/18 mesh
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size of Theophylline Granules Coating with Eudragit® NE 30 D

Percent Coated | dQ/dt Q 1/Q
8.53 48.65 48.65 0.021
5.90 54.55 0.018
0.59 55.73 0.018
2.42 58.15 0.017
5.96 7602 0.013
3.17 82.35 0.012
1.28 87.46 0.011
0.50 90.46 0.011
3.16 103.08 0.010
14.76 10.46 10.46 0.096
8.22 18.68 0.054
10.91 40.49 0.025
11.95 52.44 0.019
5.93 7023 | 0.014
8.53 87.29 0.011
243 96.99 0.010
0.44 99.65 0.010
0.80 102.84 0.010
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Table 67 Values of Rate (dQ/dt), Amount Released (Q), and the
Corresponding Reciprocal (1/Q) for the Release of 18/20 mesh
size of Theophylline Granules Coating with Eudragit® NE 30 D

Percent Coated | dQ/dt Q 1/Q
10.93 23.22 23.22 0.043
8.63 31.85 0.031
14,74 61.33 0.016
10.50 71.83 0.014
4,73 86.01 0.012
1.83 89.75 0.011
2.46 99.60 0.010
0.62 103.29 0.010
0.00 103.30 0.010
19.12 5.89 5.89 0.170
7.41 13.30 0.075
9.18 31.65 0.032
10.89 42.54 0.024
£ 65.08 0.015
6.59 78.26 0.013
0.87 81.74 0.012
2.35 95.86 0.010
1.70 102.67 0.010
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Table 68 Values of Rate (dQ/dt), Amount Released (Q), and the
Corresponding Reciprocat (1/Q) for the Release of 20/25 mesh
size of Theophylline Granules Coating with Eudragit® NE 30 D

Percent Coated | dQ/dt Q 1/Q
1500 | 16.88 1688 | 0.059
11.39 28.27 0.035
10.71 49.68 0.020
9.04 58.72 0.017
9.47 87:13 0.011
3.15 93.42 0.011
1.18 98.15 0.010
0.54 101.37 0.010
0.02 10143 | 0.010
20.76 9.25 9.25 0.108
11.36 20.61 0.049
9.38 39.37 0.025
13.92 53.28 0.019
6.06 71.47 0.014
7.35 86.17 0.012
0.45 87.96 0.011
0.40 90.37 0.011
1.19 95.14 0.011




Table 69 Values of Rate (dQ/dt), Amount Released (Q), and the
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Corresponding Reciprocal (1/Q) for the Release of 25/30 mesh
size of Theophylline Granules Coating with Eudragit® NE 30 D

Percent Coated | dQ/dt Q 1/Q

17.68 13.21 13.21 0.076
17.08 30.29 0.033

16.18 62.65 0.016

4,61 67.26 0.015

492 82.01 0.012

1.86 85.73 0.012

3.71 100.57 0.010

0.06 100.97 0.010

0.06 101.22 -0.010

22.37 9.17 9.17 0.109
12.63 21.80 0.046

10,52 42.84 0.023

13.90 56.74 0.018

5.48 73.18 0.014

8.71 90.59 0.011

1.71 97.44 0.010

0.34 99.48 0.010

0.93 103.20 0.010




Table 70 Values of Rate (dQ/dt), Amount Released (Q), and the

108

Corresponding Reciprocal (1/Q) for the Release of Commercial
Product, Theo-24% 200 mg

Product dQ/ dt Q 1/Q

Theo-24® 5.62 5.62 0.178
6.39 12.01 0.083
9.74 31.48 0.032
0.55 32.03 0.031
9.90 61.74 0.016
0.11 61.96 0.016
4.43 79.66 0.013
2.47 94 48 0.011
1.18 99.21 0.010

Table 71 Comparison of Percent Water Sorption between Surelease® Films

and Eudragit® NE 30 D Film
Product Percent Water Sorption
- 1 2 3
Eudragit® NE 30 D Film 33.92 37.01 35.00
Surelease® Film 32.49 27.20 29.05
5% didutyl phthalate) .

Surelease® Film 25.01 30.32 26.54
(10% didutyl phthalate)
Surelease® Film 30.16 29.55 25.13
(15% didutyl phthalate)
Surelease® Film 31.64 29.89 23.91
205% didutyl phthalate)
Surelease® Film 35.95 32.41 28.75
(25% didutyl phthalate)




Table 72 The t-Values of Percent Water Sorption

(degree of freedom = 4, data from Table 71)
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Product [ Product II t-value* | Results**
Surelease® Film Eudragit® NE30D | -3.511 S
(5% didutyl phthalate) Film
Surelease® Film Eudragit® NE30D | -5.227 S
(10% didutyl phthalate) [ Film
Surelease® Film Eudragit® NE30D | 4.426 S
(15% didutyl phthalate) | Film
Surelease® Film Eudragit® NE30D | 3.573 S

(20 %% didutyl phthalate) | Film
Surelease® Film Fudragit® NE30D | -1.73 NS
(25% didutyl phthalate) | Film
* If a = 0.05, degree of freedom = 4
then critical values = +2.776
s = Signiﬁéancc
NS = Non - significance

Table 73 The t-Values of Percentage Drug Release for various levels of

Surelease®

(degree of freedom = 18, data from Tables 43, 45 and 46)

Product I Product Il - | Significance
Surelease® Coated Surelease® Coated - | t-value® Test**
Granules Granules
3.05 % 3.87 % 0.33 NS
(16/18 mesh) (16/18 mesh)
2.48 % 3.86 % 0.793 NS
(20/25 mesh) (20/25 mesh)
12.18 % 13.40 % 0.063 NS
(25/30 mesh) (25/30 mesh)
* If o = 0.05, degree of freedom = 18
then critical values = +2.101
** § = Significance
NS = Non - significance
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Table 74 The t-Values of Percentage Drug Release between Surelease® and
Eudragit® NE 30 D Coated Granules
(degree of freedom = 18, data from Table 43-50)

Product I Product Il
Surelease® Coated Eudragit® NE 30 D t-value* | Results**
Granules Coated Granules
. 6.29% 14.76 % -0.333 NS
(16/18 mesh) {16/18 mesh)
7.61 % 19.12 % . =0.031 NS
(18/20 mesh) (18/20 mesh) '
3.86% 5.56 % -0.631 NS
(20/25 mesh) (20/25 mesh)
7.84 % 14.57 % -0.05 NS
(25/30 mesh) (25/30 mesh)

* If a = 0,05, degree of freedom = 18
then critical values = +2.101

** § = Significance
NS = Non - significance
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Table 75 The t-Values of Percentage Drug Release between Surelease®

Coated Granulés and Commercial Product
(degree of freedom = 18, data from Table 43-50)
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Product I Product I
Surelease® Coated Commercial Product | t-value* | Results**
Granules
 629% Theo - 24° -0.361 NS
(16/18 mesh) :
761% Theo - 24® . 0.242 NS
(18/20 mesh)
8.39% Theo - 24° -0.421 NS
(20/25 mesh) AN
12.18 % Theo - 24® -0.138 NS
(25/30 mesh)
Eudragit® NE 30 D Commercial Product | t-value* | Results**
Coated Granules
\ 14.76 % Theo - 24° -0.679 NS
- (16/18 mesh)
19.12 % Theo - 24% -0.261 NS
(18/20 mesh) 3
- 20,76 % Theo - 24° <0.532 NS
(20/25 mesh)
22.37 % Theo - 24° -0.785 NS
' (25/30 mesh)
* If = 0.05, degree of freedom = 18
then critical values = . +2.101
** S = Significance
NS = Non - significance
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Table 76 Comparison of Percent Compressibility among Various Sizes of

Uncoated Theophylline Granules

Uncoated Granules Percent Compressibility
1 2 3
16/18 mesh 11.33 12.03 11.65
18/20 mesh 7.10 7.21 6.48
20/25 mesh 5.55 6.00 5.97
25/30 mes.h 5.32 6.01 491

Table 77 The F-Ratio of Percent Compressibility for Uncoated Theophylline
Granules of Various Sizes (data from Table 76)

Results**

. Uncoated Granules F-Ratio*
| Product 1 | Product 2 | Product 3 | Product 4
16/18 18/20 20/25 25/30 271.717 S
mesh mesh mesh mesh |

* Ifq =

Then critical value = 4.07
*» S = Significance
NS - = Non-significance

0.05, degree of freedom = 3 (Among Group), 8 (Within Group)




Table - 78 Comparison of Flow Rates among Various Sizes of Uncoated
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Theophylline Granules
Uncoated Granules Flow Rates
o 1 2 3
16/18 mesh 6.98 7.12 6.93
18/20 mesh 7.96 9.01 8.93
20/25 mesh 8.69 8.73 8.59
25/30 mesh 925 | 8.8 9.01

Table 79 The F-Ratio of Flow Rates for Uncoated Theophyiline Granules of
Various Sizes (data from Table 78)

N Uncoated Granules F-Ratio* | Results**
Product 1 { Product 2 | Product 3 | Product 4
16/18 18/20 20/25 25/30 21.644 S
mesh m'esh mesh mesh

& If o =

Then critical values = 4.07
** S = Significance

NS © =

Non-significance

0.05, degree of freedom = 3 (Among Group), 8 (Within Group)
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Table 80 Comparison of Percent Compressibility among Various Percent

Coating Levels of Surelease® for Granules of 16/18 mesh size

Surelease® Coated Granules Percent Compressibility
1 2 3
1.92 % Coated Granules - 5.13 4.98 4.89
3.05 % Coated Granules 6.23 6.70 6.12

3.87 % Coated Granules 5.70 5.98 5.84
6.29 % Coated Granules 6.13 6.98 6.27

Table 81 Comparison of Percent Compressibility among Various Percent

Coating Levels of Surelease® for Granules of 18/20 mesh size

Surelease® Coated Granules Percent Compressibility
1 2 -3
2.04 % Coated Granules 4,78 - 4.97 5.25
3.29 % Coated Granules 5.08 5.19 5.30
7.61 % Coated Granules 4,78 5.12 5.67
9.00 % Coated Granules 441 | 395 | 454
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Table 82 Comparison of Percent Compressibility among Various Percent

Coating Levels of Surelease® for Granules of 20/25 mesh size

Surelease® Coated Granules Percent Compressibility

1 2 3
2.48 % Coated Granules 3.78 5.01 4.44
3.86 % Coated Granules 504 | 584 4.69
8.39 % Coated Granules | 423 | 496 | 581

12.12% Coated Granules | 5.16 | 594 | 4.14

Table 83 Comparison of Percent Compressi_bility among Various Percent

Coating Levels of Surelease® for Granules of 25/30 mesh size

Surelease® Coated Granules Percent Compressibility
1 2 3
7.84 % Coated Granules 4.56 498 5.34
12.18 % Coated Granules 5.84 6.00 5.80
13.40 % Coated Granules 5.19 5.78 6.04
17.05 % Coated Granules 508 | 588 | 656
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Table 84 Comparison of Percent Compressibility among Various Percent
Coating Levels of Eudragit® NE 30D for Granules of 16/18 mesh

size

Eudra.gitTo NE 30D Percent Compressibility
Coated Granules 1 2 3
2.51 % Coated Granules 8.48 7.68 6.82
5.96 % Coated Granules 7.93 9.45 8.06
8.53 % Coated Granules | 7.68 | 841 | 7.70
14.76 % Coated Granules 8.90 9.88 9.57

Table 85 Comparison of Percent Compressibility among Various Percent
Coating Levels of Eudragit® NE 30D for Granules of 18/20 mesh

v size

Eudragit® NE 30D Percent Compressibility‘
Coated Granules 1 2 3

4,04 % Coated Granules 9.01 8.32 9.37

6.75 % Coated Granules 8.22 6.21 7.20

10.93 % Coated Granules 1.56 8.61 8.87

19.12 % Coated Granules 7.69 8.01 9.54
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Table 86 Comparison of Percent Compressibility among Various Percent
Coating Levels of Eudragit® NE 30D for Granules of 20/25 mesh

size

Eudragit5 NE 30D Percent Compressibility
Coated Granules 1 2 3
5.56 % Coated Granules 7.93 6.98 3.16
11.46 % Coated Granules 7.49 8.13 8.17
15.00% Coated Granules | 8.88 | 865 | 7.04
20.76 % Coated Granules 7.56 7.14 8.34

Table 87 Comparison of Percent Compressibility among Various Percent
Coating Levels of Eudragit® NE 30D for Granules of 25/30 mesh

) size

Eudragit® NE 30D Percent Compressibility
Coated Granules 1 2 3
8.83 % Coated Granules | 8.06 | 890 | 827
14.57 % Coated Granules 7.68 8.25 9.30
17.68 % Coated Granules 7.13 1.84 8.04
22.37 % Coated Granules 8.89 9.13 8.68
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Table 88 Comparison of Flow Rates among Various Percent Coating Levels

of Surelease® for Granules of 16/18 mesh size

Surelease® Coated Granules Flow Rates

| 1 2 3
1.92 % Coated Granules 6.53 6.92 6.56
3.05 % Coated Granules 6.73 6.92 5.85
3.87% Coated Granules | 6.90 | 6.14 | 6.16
6.29 % Coated Granules | 635 | 691 | 546

Table 89 Comparison of Flow Rates among Various Percent Coating Levels

of Surelease® for Granules of 18/20-mesh size

) Surelease® Coated Granules Flow Rates

1 2 3
2.04 % Coated Granules 7.63 7.21 7.06
3.29 % Coated Granules 7.01 6.95 8.45
7.61 % Coated Granules 6.80 6.50 6.80

~ 9.00 % Coated Granules 6.73 6.53 6.00




Table 90 Comparison of Flow Rates among Various Percent Coating Levels

of Surelease® for Granules of 20/25 mesh size

Surelease® Coated Granules Flow Rates

1 2 3
2.48 % Coated Granules 7.12 8.01 7.37
3.86 % Coated Granules 7.96 8.23 6.82
8.39 % Coated Granules 6.98 7.56 1.36

12.12 % Coated Granules | 7.89 | 749 | 7.72

Table 91 Comparison of Flow Rates among Various Percent Coating Levels-

of Surelease® for Granules of 25/30 mesh size

' Surelease® Coafedi Granules Flow Rates

1 2 3
7.84 % Coated Granules 8.90 7.96 8.64

12.18 % Coated Granules 8.52 '7.92 8.64

13.40 % Coated Granules 9.25 8.26 9.13

17.05 % Coated Granules 8.49 8.56 8.24
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Table 92 Comparison of Flow Rates among Various Percent Coating Levels

of Eudragit® NE 30D for Granules of 16/18 mesh size

Eudragit® NE 30D Flow Rates
Coated Granules 1 2 3
2.51 % Coated Granules 7.03 6.01 5.53 .
5.96 % Coated Granules 6.58 6.78 6.65
8.53 % Coated Granules 6.12 " | 5.89 6.71
14.76 % Coated Granules 5.97" 6.47 6.89

Table 93 Comparison of Flow Rates among Various Percent Coating Levels
of Eudragit® NE 30D for Granules of 18/20 mesh size

Eudragit® NE 30D Flow Rates
Coated Granules 1 2 3
4.04 % Coated Granules 6.47 6.79 7.29
6.75% Coated Granules | 6.98 | 658 | 645
10.93 % Coated Granules ' | 5.89 6.72 6.65
19.12 % Coated Granules 6.78 6.23 6.46
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Table 94 Comparison of Fiow Rates among Various Percent Coating Levels

of Eudragit® NE 30D for Granules of 20/25 mesh size

Eudragit® NE 30D Flow Rates
Coated Granules 1 2 3
5.56 % Coated Granules 6.85 7.02 6.35
11.46 % Coated Granules 6.46 6.48 6.14
15.00 % Coated Granules 6.93 6.15 6.93
20.76 % Coated Granules 6.78 |  6.89 5.29

Table 95 Comparison of Flow Rates among Various Percent Coating Levels
of Eudragit® NE 30D for Granules of 25/30 mesh size

\ Eudragit® NE 30D Flow Rates
Coated Granules 1 2 3
8.83 % Coated Granules 6.78 6.45 6.90
14,57 % Coated Granules 6.78 6.12 6.42
17.68 % Coated Granules 6.95 6.78 6.82
22.37 % Coated Granules 6.75 6.79 6.68
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Table 96 The F-Ratio of Percent Compressibility for Surelease® Coated
Granules of Various Sizes (data from Tables 80-83)

Size of Surelease® Coated Granules
Granules | Product | Product | Product Product F-Ratio* | Results**
(mesh) 1 2 3 4
1.92% | 3.05% | 3.87% | 6.29%
16/18 Coated | Coated | Coated | Coated | 15.780 S
Granules | Granules { Granules Gram:ﬂes
204% | 3.29% | 7.61% | 9.00%
18/20 Coated | Coated | Coated | Coated 5.868 S
Granules | Granules | Granules | Granules
2.48% 3.86 % 839% | 12.12%
20/25 Coated | Coated | Coated | Coated 0.674 NS
Granules | Granules | Granules | Granules
784 % | 12.18% | 13.40% | 17.05%
25/30 Coated | Coated | Coated | Coated 2.438 NS
Granules | Granules | Granules | Granules
* If a = 0.05, degree of freedom = 3 (Among Group), 8 (Within Group)
Then critical values = 4.07
** S = Sighiﬁcance
NS = Non-significance
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Table 97 The F-Ratio of Percent Compressibility for Eudragit® NE 30D
Coated Granules of Various Sizes (data from Tables 84-87)

Size of Eudragit® ND 30D Coated Granules
Granules | Product | Product | Product | Product | F-Ratio* | Results**
(mesh) 1 2 3 4
251 % | 5.96% 853% | 1476 %
16/18 | Coated | Coated | Coated | Coated | 4.1160 S
Granules | Granules | Granules Gram'lles
4.04% | 675% | 1093% | 19.12%
18/20 Coated | Coated | Coated | Coated | 2.233 NS
Granules | Granules | Granules | Granules
556% | 11.46% | 15.00% | 20.76 %
20/25 Coated | Coated | Coated | Coated 0.365 NS
Granules | Granules | Granules | Granules
883 % | 1457% | 17.68% | 22.37%
25/30 | Coated | Coated | Coated | Coated | 2.695 NS
Granules | Granules | Granules | Granules
* If a = 0.05, degree of frcedom = 3 (Among Group), 8 (Within Group)
Then critical values = 4.07
** S ¥ Sighiﬁcance
'NS = Non-significance
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Table 98 The F-Ratio of Flow Rates for Surelease® Coated Granules of
Various Sizes (data from Tables 88-91)

Size of Surelease® Coated Granules
Granules | Product | Product | Product | Product | F-Ratio* | Results**
(mesh) | 2 3 4
- 192% | 3.05% | 387% | 629%
16/18 Coated | Coated | Coated | Coated 0.356 NS
Granules { Granules | Granules | Granules
204% | 3.29% | 761% | 9.00%
18/20 Coated | Coated | Coated | Coated 2.995 NS
Granules | Granules | Granules | Granules
248% | 3.86% | 839% | 12.12%
20/25 Coated | Coated | Coated | Coated 0.453 NS
| Granules | Granules | Granules { Granules
784 % | 12.18% | 13.40% | 17.05%
25/30 Coated | Coated | Coated | Coated 0.918 NS
Granules | Granules | Granules | Granules
* If a = 0.05, degree of freedom = 3 (Among Group), 8 (Within Group)
Then critical values = 4.07
** S F Sighiﬁcance
NS = Non-significance
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Table 99 The F-Ratio of Flow Rates for Eudragit® NE 30D Coated Granules
of Various Sizes (data from Tables 92-95)

Size of Eudragit® ND 30D Coated Granules -
Granules | Product | Product | Product | Product | F-Ratio* | Results**
(mesh) I 2 3 4
. 251 % | 596% | 853% | 14.76 %
16/18 Coated | Coated | Coated | Coated | 0.582 NS
Granules | Granules | Granules Granules |
404% | 6.75% | 10.93% | 19.12 %
18/20 Coated | Coated | Coated | Coated 0.834 NS
Granules | Granules | Granules | Granules |
, 556% | 11.46% | 15.00% | 20.76 %
20/25 Coated | Coated | Coated | Coated 0.471 NS
Granules | Granules | Granules [ Granules
8.83 % | 1457% | 17.68% | 22.37 %
25/3‘0 Coated | Coated | Coated | Coated | 2.084 NS
Granules Granules | Granules | Granules
* I a = 005 degree of freedom = 3 (Among Group), 8 (Within Group)
Then critical values = 4,07
* S = Sigﬁiﬁcance
N§ = Non-significance



Table 100 The t-Values of Percent Compressibility for Uncoated
Theophylline Granules of Various Sizes (data from Table 76)

L1

Table 101 The t-Values of Flow Rates for Uncoated Theophylline Granules

xx

Uncoated Granules t-Value* | Results**

Product 1 | Product2
16/18 mesh | 18/20 mesh 15.579 S
16/18 mesh | 20/25 mesh 23.408 S
16/18 mesh | 25/30 mesh |  27.806 S
18/20 mesh | 20/25 mesh 4.042 S
18/20 mesh | 25/30 mesh 7.154 S
20725 mesh | 25/30 mesh | 3.987 S

If a = 0.05 degree of freedom = 4

Then cntical values = + 2,776

S = Significance

NS =

Non-significance

of Various Sizes (data from Table 78)

Uncoated Granules t-Value* | Results**
Product 1.7} Product 2

16/18 mesh | 18/20 mesh | - 4.744 S
16/18 mesh | 20/25 mesh | - 23.555 S
16/18 mesh | 25/30 mesh | - 11.274 S
18/20 mesh | 20/25 mesh | -0.108 NS
18/20 mesh | 25/30 mesh { - 0.923 NS
20/25 mesh | 25/30 mesh | - 1.819 NS

If o = 0.05, degree of freedom =4

Then critical values = + 2.776 )

S = Significance

NS = Non-significance
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Table 102 The t-Values of Percent Compressibility for Surclcase° Coated

L L

Granules of 16/18 mesh size (data from Table 80)

Results**

Surelease® Coated Granules t-Value*
Product 1 Product 2
1.92 % 3.05 % - 7.063 S
Coated Granules | Coated Granules
1.92 % 3.87% - 7.?56 S
Coated Granules | Coated Granules
1.92 % 6.29 % - 5.362 S
Coated Granules | Coated Granules
3.05 % 3.87% 25611 NS
Coated Granules | Coated Granules |
3.05 % 6.29 % - 0.346 NS
Coated Granules | Coated Granules
3.87 % 6.29 % -2.252 NS
Coated Granules | Coated Granules
f a = 0.05, degree of freedom =4
Then critical values = + 2.776
S = Significance
NS | = Non-significance
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Table 103

The t-Values of Percent Compressibility for Surelease® Coated

Granules of 18/20 mesh size (data from Table 81)

Surelease® Coated Granules

Product 1

Product 2

t-Value*

Results**

2.04 %

Coated Granules

3.29 %
Coated Granules

- 1.262

NS

2.04 %

| Coated Granules

7.61 %
Coated Granules

-0.648

NS

2.04 %
Coated Granules

9.00 %
Coated Granules

3.11

3.29%
Coated Granules

7.61 %
Coated Granules

NS

3.29%

| Coated Granules

9,00 %
Coated Granules

4.686

7.61 %
Coated Granules

9.00 %
Coated Granules

2.825

Ifa =

Then critical values = + 2.776

S =
NS

Significance

Non-significance

0.05, degree of freedom = 4
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The t-Values of Percent Compressibility for Eudragit® NE 30D
Coated Granules of 16/18 mesh size (data from Table 84)

Table 104

Surelease® Coated Granules t-Value* | Results**

Product 1

Product 2

2.51%
Coated Granules

- 596%
Coated Granules

- 1.201

NS

2.51%
Coated Granules

8.53 %
Coated Granules

- 0.504

NS

2.51%
Coated Granules

14.76 %
Coated Granul_es

-3.198

5.96 %

Coated Granules

8.53 %

Coated Granules

1.014

NS

5.96 %

Coated Granules

14.76 %
Coated Granules

-1.714

NS

8.53 %
Coated Granules

14,76 %
Coated Granules

- 4.044

If a =

Then critical values = + 2.776

S =
NS =

Significance

Non-significance

0.05, degree of freedom = 4
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Table 105 The F-Ratio of Percent Compressibility between Uncoated and

Surelease® Coated Granules of Various Sizes (data from Tables 76

and 80-83)
Uncoated
Granules Surelease® Coated Granules F-Ratio* | Results**
Product 1 | Product 2 | Product 3 | Product 4 | Product 5
16/18 192 % | 3.02% | 3.87% | 6.29%
mesh Coated | Coated | Coated Coat'cd 227.171 S
. - Granules | Granules | Granules | Granules
18/20 204% | 3.29% | 761% | 9.00%
mesh Coated | Coated | Coated | Coated | 27.141 )
Granules | Granules | Granules | Granules
20/25 248% | 3.86% | 839% | 12.12%
mesh Coated | Coated | Coated | Coated 1.753 NS
Granules | Granules | Granules | Granules
25/30 784 % | 12,18% | 13.40% | 17.05%
mesh Coated | Coated | Coated | Coated | 2.991 NS
Granules | Granules | Granules | Granules
* If @ = 0.05, degree of freedom = 4 (Among Group), 10 (Within Group)
Then critical value = | 3.48
** § © = Significance
NS = Non-significance
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Table 106 The F-Ratio of Percent Compressibility between Uncoated and
Eudragit® NE 30D Coated Granules of Various Sizes (data from

Tables 76 and 84-87)

Uncoated
Granules Eudragit® ND 30D Coated Granules F-Ratio* | Results**
Product 1 | Product 2 | Product 3 | Product 4 | Product 5
16/18 | 251 % | 596% | 853% | 1476 %
mesh | Coated Coated | Coated Coat‘ed 20.305 S
Granules | Granules | Granules [ Granules
18/20 404% | 675% | 1093% | 19.12%
mesh Coated | Coated | ‘Coated | Coated. | 3.171 NS
Granules | Granules | Granules | Granules
20/25 556% | 11.46% | 15.00% | 20.76 % .
mesh Coated | Coated | Coated | Coated | 6.652 S
Granules | Granules | Granules | Granules
25/30 883 % | 1457% { 17.68% | 2237% _
mesh Coated | Coated | Coated | Coated | 29.312 S
' Granules | Granules | Granules | Granules
* If o = 0.05, degree of freedom = 4 (Among Group), 10 (Within Group)
Then critical value = 3.48
** § © = Significance
NS =

Non-significance
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Table 107 The F-Ratio of Flow Rates between Uncoated and Surelease®
Coated Granules.of Various Sizes (data from Tables 78 and 88-91)

Uncoated
Granules Surelease® Coated Granules F-Ratio* | Results**
Product 1 | Product 2 | Product 3 | Product 4 | Product 5
16/18 192 % | 3.02% | 3.87% | 6.29%
mesh Coated | Coated | Coated | Coated 1.175 NS
' _ | Granules Granules | Granules Gram'lles
18/20 204% | 3.29% 761% | 9.00%
mesh Coated { Coated | Coated | Coated 8.34 S
Granules | Granules | Granules | Granules
2025 | 248% | 386% | 8.39% | 12.12%
‘mesh Coated | Coated | Coated | Coated © 4.645 S
Granules | Granules | Granules | Granules
25/30 7.84 % | 12.18% | 13.40% | 17.05%
mesh Coated | Coated | Coated | Coated 1,501 NS
Granules | Granules | Granules | Granules
* If a = 0.05, degree of freedom = 4 (Among Group), 10 (Within Group)
Then critical value = 3.48
** S = Significance
NS© = Non-significance
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Table 108 The F-Ratio of Flow Rates between Uncoated and Eudragit® ND
30D Coated Granules of Various Sizes (data from Tables 78 and

92-95)
Uncoated
Granules Eudragit® ND 30D Coated Granules | F-Ratio* | Results**
Product 1 | Product 2 | Product 3 | Product 4 | Product 5
16/18 251 % | 5.96% 8.53% | 1476 %
mesh | Coated | Coated Coated Coat'ed 1.711 NS
Granules | Granules | Granules | Granules
18/20 404% | 6.75% | 1093% | 19.12%
mesh Coated | Coated | Coated | Coated | 14.517 S
| Granules | Granules | Granules | Granules
20/25 556% [ 11.46% | 15.00% | 20.76 %
mesh Coated | Coated | Coated | Coated | 12.321 S
' Granules | Granules | Granules | Granules
25/30 883 % | 1457% | 17.68% | 22.37%
mesh Coated | Coated | Coated | Coated { 62.956 S
| Granules | Granules | Granules | Granules
* Ko = 0.05 degree of freedom = 4 (Among Group), 10 (Within Group)
Then critical value = 3.48
** S © = Significance
NS = Non-significance
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Table 109 The t-Values of Percent Compressibility between Uncoated and

Surelease® Coated Granules of 16/18 mesh size (data from Tables

76 and 80)

Uncoated Surelease® t-Value* | Results**

Granules Coated Granules
16/18 192 % 31.156 S
mesh Coated Granules '
16/18 3.05% 19.'749 S
mesh Coated Granules
16/18 3.87% 26.759 S
mesh Coated Granules |
16/18 6.29 % 15.697 S
mesh Coated Granules

. If o = 0.05, degree of freedom =4

Then cntical values = + 2.776
* S =  Significance
NS = Non-significance
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Table 110 The t-Values of Percent Compressibility between Uncoated and
Surelease® Coated Granules of 18/20 mesh size (data from Tables

76 and 81)
Uncoated Surelease® t-Value* { Results**
Granules Coated Granules
18/20 2.04% 7.281 S
mesh Coated Granules
18/20 3.29% ’ 7.3'75 S
mesh Coated Granules '
18/20 7.61 % 5.047 S
mesh Coated Granules
18/20 9.00 % 9.052 S
: mesh Coated Granules

*  Ifa = 0.05,degree of freedom = 4
Then critical values = + 2,776

*»* 8§ = Significance
NS = Non-significance
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Table 111 The t-Values of Percent Compressibility between Uncoated and
Eudragit® NE 30D Coated Granules of 16/18 mesh size (data from

Tables 76 and 84)
Uncoated | Fudragit® NE 30D | t-Value* | Results**
Granules Coated Granules
16/18 - 251% 7.708 S
mesh Coated Granules
16/18 596 % 6.655 S
mesh Coated Granules
16/18 8.53 % 11.913 S
mesh Coated Granules
16/18 14.76% 6.290 S
mesh Coated Granules

. If a = 0.05, degree of freedom =4
Then cnitical values = + 2.776

*»* S = Significance
NS = Non-significance
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Table 112 The t-Values of Percent Compressibility between Uncoated and
Eudragit® NE 30D Coated Granules of 20/25 mesh size (data from

Tables 76 and 86)
Uncoated Eudragit® NE 30D | t-Value* | Results**
Granules Coated Granules
20/25 5.56 % - 11.853 S
mesh Coated Granules
20/25 11.46 % - 6.'793 S
" mesh Coated Granules
20/25 15.00 % - 8.564 S
mesh Coated Granules
20/25 20.76 % -21.31 S
mesh Coated Granules

+ fa = | 0.05, degree of freedom = 4
Then critical values = + 2.776
¢* S = Significance
. NS = Non-significance
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Table 113 The t-Values of Percent Compressibility between Uncoated and
Eudragit® NE 30D Coated Granules of 25/30 mesh size (data from

Tables 76 and 87)
Uncoated | Eudragit® NE 30D | t-Value* | Results**
Granules Coated Granules
25/30 8.83 % - 11.853 S
mesh Coated Granules
25/30 14.57 % - 6.‘793 S
mesh Cbated Granules
25/30 17.68 % - 8.564 S
mesh Coated Granules
25/30 22.37% -21.310 S
\ mesh Coated Granules

* If a = 0.05, degree of freedom = 4
Then critical values = + 2.776

*® S = Significance
NS = Non-significance
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Table 114 The t-Values of Flow Rates between Uncoated and Surelease®
Coated Granules of 18/20 mesh size (data from Tables 78 and 89)

Uncoated ~ Surelease® t-Value* | Results**
Granules Coated Granules
1820 - 2.04% 3.526 S
mesh Coated Granules
18/20 3.29% 1.954 S
mesh Coated Granules | '
18/20 7.61 % 5.493 S
mesh Coated Granules
18/20 9.00 % 5.511 S
mesh Coated Granules

* If a = 0.05, degree of freedom = 4
"' Then critical values = + 2.776
** § | = Significance

NS = . Non-significance



Table 115 The t-Values of Flow Rates between Uncoated and Surelease®

T

228

Coated Granules of 20/25 mesh size (data from Tables 78 and 50)

Uncoated Surelease® t-Value* | Results**
Granules Coated Granules
20/25 2.48 % 4.361 S
mesh Coated Granules
20/25 3.86 % 2.304 NS
mesh Coated Granules |
20/25 8.39% 7.823 S
mesh Coated Granules
20/25 12,12 % 7.876 S
mesh Coated Granules
If « = 0.05, degree of freedom = 4
Then critical values = + 2.776
S = Significance
NS = Non-significance



Table 116 The t-Values of Flow Rates between Uncoated and Eudragit® NE

¥
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30D Coated Granules of 18/20 mesh size (data from Tables 78 and

93)
Uncoated | Eudragit® NE 30D | t-Value* | Results**
Granules Coated Granules
18/20 4.04 % 4.315 S
mesh Coated Granules '
18/20 6.75 % 5.26 S
mesh Coated Granules
18/20 10.93 % 5.153 S
mesh Coated Granules
18/20 19.12 % 5.742 S
. mesh Coated Granules
If a = 0.05, degree of freedom = 4
Then critical values = + 2,776 .
S = Significance
NS = Non-significance
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Table 117 The t-Values of Flow Rates between Uncoated and Eudragit® NE
" 30D Coated Granules of 20/25 mesh size (data from Tables 78 and

94)
Uncoated | Eudragit® NE 30D | t-Value* | Results**
Granules Coated Granules
20/25 5.56 % 9.399 | S
mesh Coated Granules
20/25 11.46 % 19.'617 S
mesh Coated Granules
20/25 15.00 % 7.593 S
mesh Coated Granules
20125 20,76 % 4.54 S
: mesh Coated Granules

. If « = 0.05, degree of freedom = 4
Then critical values = + 2.776

> 8 = Significance
NS = Non-significance
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Table 118 The t-Values of Flow Rates between Uncoated and Eudragit® NE
30D Coated Granules of 25/30 mesh size (data from Tables 78 and

95)

Uncoated | Eudragit® NE 30D | t-Value* | Results**

Granules Coated Granules
25/30 8.83 % 10.654 S
mesh Coated Granules

[ 50 14.57% 10.064 S

mesh Coated Granules
25/30 17.68 % 12.311 | S
mesh Coated Granules
25/30 2237% 13308 | S
mesh Coated Granules

*  Ifo = 005, degree of freedom = 4
Then critical values = + 2.776

*» S =  Significance
NS = Non-significance
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