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APPENDIX A

Analysis of Propranolol Hydrochloride

1. The UV-visible spectrophotometric method

1.1 Calibration curve

The UV-visible

of drug release in disso

used to determine the amount
een concentrations versus
absorbances of proprangleiHC ‘vt qus media sented in Table 1A-7A. The
calibration curve of prog in '

i ) mship with the correlation of
determination are also illustrated/in B igus

Table 1A Absorbance of propranol ol HC ‘\ b ffer solution at 288 nm

CONC.(meg/ml) | 145 5~ 3 AVG SD
1001 | 0203+ 0.199 0.201 0.002
2002 [ 039803900 D398 | 0.002
30.03 .‘H ;Jl 0.590 0.003

¥
d004 T o2 0784 0788 | 0788 0.004
=%
0681 9 1 €1 “YFN 2 197 § ﬂ 149! Lol
D L) O - L L")

qmmmm‘ um*‘mmé" ]



Table 2A  Absorbance of propranolol HCI in pH 6.8 buffer solution at 288 nm

CONC. (meg/ml) 1 2 3 AVG SD
10.01 0201 0210 0.9 | 0203 0.006
20.02 0399 0395 0397 | 0397 0.002
30.03 0.597 0589 059 | 0.592 0.004
40.04 0.789 0778 0791 | 0.786 0.007
50.05 0.975 0.003

Table 3A Absorbance g /// 87 nm

CONC. (mcg/ml) 'I/ / g ‘\\\'\‘ AVG SD
10.00 f " \ 0.206 0.001
20.00 °0 0.402 0.003
30.00 0.606 0.002
40.00 0.806 0.006
| s000 1.005 0.009

Z ¥
J |
Table 4A Absorbancé of propranolol HCI in deionize !v:ater at 287 nm
Fl mw El 7] p] W U1N3

CONC. (még/ml) AVG,,| SD
A VT ST VB[R F o
20.00 0391 0391 0393 | 0392 0.001
30.00 0587  0.592 059 | 0.589 0.002
40.00 0.782 0781 0780 | 0.781 0.001
50.00 0971 0972 0978 | 0973 0.004




Table SA  Absorbance of propranolol HCI in 1 M glucose solution at 288 nm

115

CONC. (mcg/ml) 1 2 3 AVG SD
10.00 0.201 0.216 0.199 0.205 0.009
20.00 0.404 0.415 0.396 0.405 0.010
30.00 0.599 0.614 0.585 0.599 0.014
40.00 0.785 0.802 0.792 0.793 0.008
50.00 0.987 0.018
———
Table 6A Absorbance ofprog g olol H ‘\\' s‘?h ose solution at 288 nm

N

AVG SD

1k
CONC. (mcg/ml) 'Il / ﬁ ‘\\\\

10.00 . & 21k 4 0.206 0.009

20.00 0.400 0.007
30.00 0.584 0.007
40.00 0.776 0.015
50.00 0.962 0.021

Table 7A  Absorbance of propranolol HCI in.3 M glucose solution at 289 nm

Fl TJM EI 'Vl p] W B ﬂ ‘i
CONC. (még/ml) SD
Q09 8 T VT w6 o
9 20.00 0357 0384 0387 | 0376 0.016
30.00 0.550  0.556  0.557 | 0.554 0.004
40.00 0.744 0761  0.742 0.749 0.010
50.00 0932 0930 0917 | 0927 0.008
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Figure 2A  Calibration curve of propranolol HCI in pH 6.8 buffer solution at 288 nm



117

12

1.0 1

0.8 -

0.6

Absorbance

0.4 -

y = 0.02x +0.0047

02 -
R’=1

0.0

Figure 3A Calibrati e of prog anolol | : ol at 287 nm

12

0.8 1

0.6 1

Absorbance

0.4 -

"L AuBInen N
RSN TarTANEY

Figure 4A Calibration curve of propranolol HCl in deionize water at 287 nm




118

12
l 2
. 081
o
g
£ 06
F
<
04 -
02 - y=0.0195x + 0.0124
R=1
0 . -
0.00 10.00 50.00 60.00
cose solution at 288 nm

Figure SA Calibration c

1.2

1.0

0.8 -

0.6

Absorbance

0.4
y=0.0189x+0.0187

A EJ’J‘VIEJ"/]?WEJ’]ﬂ‘i‘r o

0.0 -

l0 00 2000 & 30.00 60.00

QW’]@\‘Iﬂ‘ifﬁW’f’Dﬂﬂ’lﬁﬂ

Figure 6A Calibration curve of propranolol HCI in 2 M glucose soiution at 288 nm



119

2
1.0 |
0.8 |
:
0.6 -
2
<
0.4 -
0.2 - y=0.0186x + 0.0011
R’ =0.9998
0.0
0 50 60

2. The hight performang

2.1 Validation of HE

e J’:‘ ;

The drug content ‘Of p optariotol’ ablets was determined by HPLC
assay with UV detection. lrﬁﬁ; d :'-;: [ HPLC method used is presented as
follows: , L -

N ')
2.1.1 Spegificity

AULINENINEINT

Becauﬂ under the chromatggraphlc condmon used, the peak of propranolol

NI §IP 13015
actlve m (ﬁ fore aluated. The

vahdatlon was made by comparing the chromatograms between non-active

ingredients solution with that of standard solution of propranolol HCI.

Figure 8A shows the chromatograms of propranolol HCI solution. Propranolol

HCl were eluted at 6.545 minutes. For non-active ingredients, including lactose,
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sodium chloride and magnesium stearate, their peaks did not appear under the used
conditions of HPLC method. This result indicated that the peak of propranolol HCI
was not interfered with the peak of other component in the sample. Therefore, this
method having high specificity could be used for analysis of propranolol HCI.

Channe A
11-12-04 ¢
11-12-03 942
0.02 - Retention Time

0.01

2
0.00 - 10 ==
[{e]
0 1 6 7 8
Figure 8A HPLC chrg OFs andard sol x‘o of propranolol HCI
The accuraci})f an analytica Hd the goseness of the test results

obtained by that methcp to the true value.}‘wenty tablets of film coat tablets (B1)
were pulve thc mixture of tablet
and propran 'ﬁmﬁﬂm nal concentratlons were equivalent to
150, 'ﬁ’v m which was
subjﬁ %‘m ﬁoﬁi nm mﬁﬂ in-triplicate. The

percen ge of the analytical recovery of each sample was calculated as shown in

Table 8A. The mean of percentage of analytical recovered closely to 100%, with a
low %CV indicated the high accuracy of this method. Thus, it could be used for

analysis of propranolol HCI in all concentrations studies.
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Table 8A Percentage of analytical recovery of propranolol HCI assayed by the

HPLC method
Actual weight of .
Calculated concentration | "
proprz:r:gl;)l HCI of propranolol HCI (mg) % Analytical recovery
38.64 96.36
40 39.33 98.07
\ 55 98.89
/ 100.17
80 7.94-_, 97.47
2, | \& 97.22
' 14, 95.55
120 4 dﬂ‘j 96.17
—H5.5 | 96.31
ﬁ::; 97.3567
S Eus 1.4819
’1 1
Y]y — = 1.5221
et a:,-}jr
2.1

The precision~6f an analytical method is the ﬂgree of agreement among

individual test results w e is i atedly.to.multiple samplings of

a homogenw@l&ﬁﬁmmﬁiﬂy expressed as the
standard deviation or relative standard deviation (coefficient of variation).
WIANNITUNRTIINEIAE

i”ithin run precision

Three sets of standard solution of each concentration were analyzed in the

same day. The standard solutions having concentration of 1.2, 3.6 and 6 pg/mi were

analyzed. The percentage coefficient of variation (%CV) of peak area of propranolol

HCI from three sets of standard solutions having the same concentrations was

determined as shown in Table 9A.
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Between run precision

The between run precision was determined by comparing each concentration
of propranolol HCI standard solutions prepared and analyzed on different days. The
standard solution having concentration of 1.2, 3.6 and 6 pg/ml was used. The
precision determination was done in three days. In each day, determination of each
concentration was done in triplicate. The percentage coefficient of variation (% CV)
of peak area of propranolol HCI from three sets of standard solutions for each

concentration was determined as sho in Table 10A.

All coefficients of variation vz -Q ll so it indicated that the HPLC
ati m\a&mnolol HCI concentration in

Table 9A Data of wi 3i0 1. ethod
propranolol | ' P, U ml)
HCI ﬁ \
concentration S A& .
Set o2 | 3 G SD %CV
(wgm) | " 9k
1.2 120918 12061 | 2084 | 0.0021 | 0.1723
3.6 3.5975 | 3.6002 3.6029 | 0.0072 | 0.1986
6 3519975 | 5.9758 | 6.005 1926, 0.0153 | 0.2551
¢ L7
o HA1EIS HERTNY TAG
U
1 RIA I IR TTIRN G &
i . N ‘ =
CoMprlanoll | ney1 | Day2 | Day3 | AVG SD %CV
(pg/ml)
1.2 1.2063 | 12262 | 1.2084 | 1.2137 | 0.01¢9 | 0.9009
3.6 3.6005 | 3.5889 | 3.6029 | 3.5975 | 0.0075 | 0.2078
6 5.9920 | 6.0111 | 59929 | 59987 | 0.0108 | 0.1793
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2.1.4 Linearity

The linearity of analytical method is its ability to elicit test results that are
directly, or by a well-defined mathematical transformation, proportional to the
concentration of analyst in samples within a given range. Propranolol HCI standard
solution ranging from 1.2-6 pg/ml were prepared and analyzed. The determination
was done in ftriplicate. Linear regression analysis of peak areas versus their

concentrations was performed as shown in Figure 9A. The relationship between peak

Peak area (xlO’).
(-}

AUYANYNTNYNS

Figure 9A Cdlibration curve of p?pranolol HCI assayed by HPLC method
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APPENDIX B

Evaluation of Tablets

Table 1B Weight and weight variation of propranolol HCI core tablet containing different amount of

sodium chloride
eight (mg)
No. WS £ Gore Core 5 )
TR Y

1 10 306.6
2 2953
3 301.1
4 295.6
5 304.9
6 308.3
7 305.7
8 303.2
9 308.1
10 303.9
1 304.4
12 295.2
13 300.4
14 298.7
15 304.1
16 b4 304.8
17 298.@ 90.0 98.8 305.1
18 2971 286.5 02.9 3063 299.0
L |AEINRYINEINg | o
20 E s : 302.4

ave | Yoer 29681 303.85,, 302.03 gu| 30233
D QY ~ Q1S ] 6. 4 4.04

%C A LN ?#'u 208" 1.8 = 134
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Table 2B Weight and weight variation of propranolol HCI coated with different grade of chitosan
freshly prepared and after moist heat treatment for 24 hours

Weight (mg)
No. Al Bl Ci Al:24 B1:24 Cl:24
1 361.5 369.0 357.0 358.9 361.5 357.7
2 365.8 372.6 3553 362.6 364.6 356.0
3 341.5 368.5 3512 339.0 360.8 351.7
4 356.4 3739 347.0 353.5 365.9 347.4
5 361.2 364.3 358.5 356.5 339.6
6 357.0 366.0 3424
7 369.9 363.6 343.1
8 353.5 366.6 366.1
9 367.4 356.0 352.4
10 3723 356.8 353.4
1 360.5 368.0 375.9
12 359.8 366.0 354.1
13 367.9 368.1 3442
14 362.5 360.3 343.8
15 363.8 365.4 355.8
16 352.9 363.2 352.5
17 358.2 361.5 361.1
18 3743 371.0 355.3
19 3752 370.4 353.1
20 353.7 360.2 356.3
AVG | 36177 ] 363.62 353.10
SD 8.26 - 4 4.38 8.60
%CV 228 |2 121 244 1.20 2.43

AULINENINYINT
AN TUNNINGAY
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Table 3B Weight and weight variation of propranolol HCI coated tablet after moist heat treatment for

different time interval

Weight (mg)

No. Bl BI1:1 BI1:3 B1:4 BI1:5 B1:6 B1:12 B1:24
1 369.0 348.6 350.6 376.6 3757 367.9 357.7 361.5
2 372.6 369.5 3714 368.1 371.0 365.5 357.9 364.6
3 368.5 364.1 362.1 367.1 369.3 374.1 364.4 360.8
4 3724 365.9
5 358.1 356.5
6 369.0 366.0
7 368.5 363.6
8 3723 366.6
9 369.0 356.0
10 371.9 356.8
11 372.0 368.0

12 3733 366.0
13 357.0 368.1
14 3674 360.3
15 362.9 365.4
16 370.0 363.2
17 370.6 361.5
18 358.6 371.0
19 351.8 370.4
20 3529 360.2

AVG 36491 | 363.62

SD 7.14 438

%CV 1.81 1.96 1.20

Y INDNI N
MIANTUNNINGA Y
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Table 4B Weight and weight variation of propranolol HCI coated tablet containing different amount

of sodium chloride after moist heat treatment for 5 hours

Weight (mg)
No. B2 B3 B4 BS B2S | B35 | B45 | Bss
1 3721 | 3782 | 3760 | 369.5 | 387.1 | 4032 | 3676 | 3725 |
2 3657 | 3842 | 369.1 | 3685 | 3761 | 3774 | 3826 | 3699
A 3719 | 3667 | 3637 | 364.1 | 3742 | 3800 | 3811 | 3628
4 387.1 | 3687 | 3753 | 3621 | 3719 | 3800 | 3773 | 3629
5 3848 | 3787 | 3712 744 | 3756 | 3721 | 3745
6 379.5 | 366.2 3782 | 3636 | 3747
7 3851 | 3666 363. 3815 | 3808 | 386.0
8 387.6 | 383: 3.9 - 2 3871 | 3867 | 3688
9 3816 | 3 8.7 | 3762 | 3718
10 | 3713 362 6.1 | 3679 | 3130
1 | 3431 | 37 290.2 64 | 3676 | 3676
12 | 3687 2 - 3770 | 3766 | 3678
13 | 3910 | 3 | s 3 | 3784 | 3702
14 | 3788 | 383, L We 832 | 3872 | 3567
15 | 3647 | 3 51 41 3¢ 69.7 | 3770 | 3745
16 | 3798 | 3681 14} 7 3 3845 | 3782 | 3684
17| 3657 | 305 \ar0d=i i 8 3887 | 3774 | 3676
18 | 3653 | 3827 | 3 = 15 | 3973 | 3752 | 3704
19 | 3557 | 3696 /.36 3843 | 3833 | 3635
20 3806 | 3714 | 362.1
AVG | 37401 376.41 | 369.39
so | 1194 | 675 74 | 647 | 624 |
%V | 319 | 19 | 136 | 119 | 234 172 | 169

AUEINENINGINS
MIANTUNNING Y




128

Table 5B Hardness of propranolol HCI core tablet containing different amount of sodium chloride

Hardness (kp)
No. Core 1 Core 2 Core 3 Core 4 Core 5
1 11.6 9.5 6.8 6.5 3.0
2 12.0 82 6.9 6.5 34
3 11.6 93 8.1 59 4.6
4 10.6 9.6 9.4 7.1 3.7
5 9.9 10.1 8.5 6.4 337
6 13.4 8.8 6.0 34
7 11.6 : 6.2 44
8 11.4 6.4 35
9 10.6 , 6.1 3.0
10 114 8.2 i OB 6.1 29
AVG 1141 o of3//0 1| 336 Ny 3.56
SD 0.94 o S8/ "y ‘\‘\\\ 0.57
%CV 827 'I 8 / Eﬂif 19 ‘\\\\ 16.07
Table 6B Hardness of prop chitosan freshly prepared and
after moist heat trez
N Cl:24
1 198 | 306 Y | 38.0
2 36.7
3 36.8
4 ; 39.8
5 ﬂ3 372
6 QP 36.6
/S O 376
AN g%
9q | 38.6
10 35.7
AVG 37.18
SD 143
%CV 3.83




Table 7B Hardness of propranolol HCI coated tablet after moist heat treatment for different time

129

interval
Hardness (kp)

No. Bl Bl:1 BI:3 Bl:4 BI:5 Bl:6 | BL:12 | B1:24
1 19.8 314 324 30.1 28.1 285 27.0 27.2
2 225 333 297 30.0 323 29.4 27.9 30.4
3 20.0 31.1 29.8 30.2 324 26.3 28.1 278
4 213 33.0 25.4 31.7 283 29.8 27.1 29.8
5 21.4 30.7 27. 31.7 311 279 30.2
6 20.6 30.7 : 2 26.7 29.0 29.7
7 243 31.6 28 28.6 27.1 30.4
8 21.9 31. 4 - 28.2 29.1 29.5
9 18.2 28.8 25.8 30.4
10 20.0 3 . 9.0 26.8 30.4

AVG 21.00 | 31 30,79 64 | 2756 | 29.58
SD 1.69 .16 ] 1.40 1.02 1.15

%CV 8.04 3 8. 88 3.69 3.90

ﬁfi;
AT
Table 8B Hardness of pro 1 é’ ifferent amount of sodium chloride
after moist heat tre: t for £
AT '
A

No. B2 3 B4:5 | BS:S
1 125 11.6 11.8
2 13.1 ﬂ mlj 10.8 11.9
3 14.3 153 15.5 11.2 1.1 1.6 11.8
4 13.7 16.6" 4 15.0 149 AF 116 120 | 110 10.9
5 1ﬂ 1&1 g % 0 wg\ ’]lﬂ? 113 | 100
6 sy [ 14.1 13.9 11.1 10.6 11.2 11.2
7 137|141 149 F 162 1 gj v 51' 11.6
ki alkli gqsw’}ﬁ‘y] 3| G o
9 13.4 13.1 13.3 15.7 11.1 10.9 11.0 10.2
10 15.4 16.4 15.3 152 12.6 11.6 11.3 i

AVG 13.86 1495 | 1453 | 1553 | 1127 | 1091 11.24 | 11.22

SD 0.95 1.16 0.84 0.80 0.69 0.59 0.58 0.68

%CV 6.88 7.74 5.81 5.14 6.11 5.40 5.14 6.06
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Table 9B Diameter of propranolol HCI core tablet containing different amount of sodium chloride

Diameter (mm)

No. Core 1 Core 2 Core 3 Core 4 Core 5
1 9.57 9.54 9.49 9.53 9.52

2 9.52 9.53 9.53 9.52 9.51

3 9.52 9.54 9.53 9.49 9.48

4 9.52 9.53 9.53 9.50 9.47

5 9.52 9.54 9.53 9.52 9.49
6 9.54 9.52 9.51
7 9.52 9.52

8 9.53 9.53

9 9.55 9.53
10 ' 9.53 9.52
AVG ‘/ /{// ‘IL\}\K\;}_’\ 9.52 9.51
SD d" L0 V00 Nk, 002 0.02
%CV II} ﬁﬁf & \¢ ‘L\\ 0.17 0.22

\ W
Table 10B Diameter of p of chitosan freshly prepared and
after moist heat treat
No. Cl:24

1 9.88
2 9.86
3 9.86
4 9.88
5 9.87
6 9.88
7 9.88
aot - 9.86
Q W 9.87
101 9.36
AVG 9.89 9.91 9.89 9.88 9.81 9.87
SD 0.02 0.02 0.01 0.01 0.03 0.01
%CV 0.17 0.25 0.10 0.12 0.30 0.10
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Table 11B  Diameter of propranolol HCI coated tablet after moist heat treatment for different time

interval
Diameter (mm)
No. B1 Bl:1 B1:3 Bl:4 B1:5 B1:6 B1:12 B1:24
1 9.90 991 991 9.88 9.85 9.86 9.80 9.78
2 991 9.87 9.90 9.89 9.88 9.81 9.81 9.84
3 9.89 9.86 9.89 9.91 9.87 9.85 9.84 9.84
4 9.90 9.93 9.86 9.86 9.81 9.81 9.86 9.78
5 9.95 9.90 9.88 9.84 9.81 9.81 9.79
6 9.94 9.82 9.80 9.81
7 9.93 9.83 9.79
8 9.90 9.84 9.80
9 9.87 9.83 9.86
10 9.89 9.79 9.84
AVG 991 9.82 9.81
SD 0.02 0.02 0.03
%CV 0.25 0.23 0.30
Table 12B Diameter of prop d 1 let containing different amount of sodium chloride
after moist heat trea p
No B2 B4:5 B5:S
1 10.02 9.95 9.97
2 10.06 995 9.94
3 10.05 9.95 9.92 999 9.99 9.95 9.95
4 1 . U e 9.96 9.97
: 12% VRIVE NEVTNQ| oo | oo
6 10. 10.01 9.94 9.98 9.98 .95 9.99
7 1 q 94y o6 1 Qz 9.99
WA QNN LU BEA N TV B 8 | oo
9 9 10.04 9.98 10.01 993 10.00 10.00 9.92 9.95
10 10.02 9.99 9.96 991 9.98 10.00 9.96 9.98
AVG 10.04 10.02 9.98 9.94 9.98 9.99 995 9.97
SD 0.01 0.02 0.02 0.02 0.02 0.02 0.01 0.02
%CV 0.15 0.22 0.20 0.21 0.16 0.19 0.14 0.19
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Table 13B Thickness of propranolol HCI core tablet containing different amount of sodium chloride

Table 14B Thickness of
and after moist he;

g

Thickness (mm)

No. Core 1 Core 2 Core 3 Core 4 Core 5
1 4.00 3.55 3.65 334 327
2 4.00 3.53 3.44 3.29 3.12
3 3.87 3.49 3.54 3.29 3.17
4 4.04 3.57 35 323 3.06
5 4.05 3.54 3.56 3.43 597
6 4.03 331 3.16
7 401 33 3.14
8 3.89 3.42 321
9 3.79 3.45 3.09
10 4.03 333 3.23
AVG 397 o / /ﬂ f ] ‘\1\\&\ b 3.34 317
SD 000 4 05/ || o ‘:3\\\ 0.07 0.07
%CV 223 £ S5 Mr T \\. \\ 215 228

grade of chitosan freshly preparcd

Al BI1:24 C1:24
1 439 4.51 435
2 4.42 430 427
3 433 430 43
4 430 E 424 426
5 424 : ; 422 439
6 | ~ 1 437
' | BUYINERINGING | =
8 a5 434 424 438 435 435
Ty o & -l n"‘9 U?! 434
m"]‘mﬁ ANVEIUAN VNP TR Y o
AVG 4.36 4.41 433 438 432 435
SD 0.06 0.05 0.09 0.01 0.08 0.06

%CV 1.38 L1 2.17 0.29 1.84 1.46
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Table 15SB  Thickness of propranolol HCI coated tablet after moist heat treatment for different time

interval
Thickness (mm)

No. Bl Bl:1 BI:3 Bl:4 BI:5 Bl:6 | BI:12 Bl:24
1 4.45 433 431 428 427 441 4.46 4.51
2 4.44 43i 424 420 427 422 422 4.30
3 451 427 420 429 434 423 424 430
4 4.42 432 432 443 435 430 417 424
5 438 430 430, 438 425 4.45 4.22
6 442 425 1 423 4.45 431
7 437 435 4.14 A 430 421 431
8 434 | a2 8 - 429 | 431 435
9 439 4. . ‘ .10 4.17 432
10 438 | 4 5/ : ‘ 8 | 437 437

AVG | 441 43 ’ 430 30, "}4.26 431 4.32
SD 0.05 .03 r L =0, . 0.08 0.12 0.08

%CV | 1.11 0 A 5 2.76 1.84

ﬁfi;
Table 16B  Thickness of propgano ;ﬁ&p:a yn ing different amount of sodium
chloride afier moist heat tr for |
I b o
PTG
. . !

No. B2 : | Bas B5:5
1 437 / 4.03 3.96
2 430 4. 5 . .50 4 4.14 3.97
3 429 423, | 408 3.82 4.42 434 4.18 3.86
4 4.ﬁ UEJ‘ 4 Jﬁ w W Tﬂﬁ’ 4.13 3.81
5 4. 4. 3 ) 451L) 4.06 3.93
6 sa0¥| 412 4.05 3.68 444 | 438 397 3.94
7~ : g f] ali 3.96
sq‘J m a:ﬁ ﬂ m gjz fj:Q ! 19 3.95
9 425 4.14 4.03 3.74 4.44 429 4.02 3.89
10 437 428 4.14 4.04 435 4.44 4.00 3.92

AVG | 429 4.19 4.00 3.81 4.46 438 4.08 3.92

SD 0.09 0.06 0.09 0.10 0.10 0.09 0.08 0.05

%CV | 221 1.54 2.17 2,67 228 2.00 1.90 1.31
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Table 17B  Disintegration time of propranolol HCI core tablet containing different amount of sodium

chloride
~ Disintegration time (min)
No. Core 1 Core 2 Core 3 Core 4 Core 5
1 9.21 8.03 8.05 721 8.20
3 9.48 8.03 8.17 7.45 8.34
3 9.48 517 8.17 7.45 8.46
4 9.48 8.17 831 8.00 8.46
5 10.18 9. 8.46 8.00 9.05
6 10.39 8.11 9.13
AVG 9.70 b 7.70 8.61
SD 047 0.38 039
%CV 4.82 4.90 4.50
\ b
Table 18B Uniformity t amount of sodium
chloride
, o o 1t (%)
Nae Core 1 ore 2+~ re Core 4 Core 5
1 102.01 = 9.89 97.86 99.06
2 105.79 ==E 94.79 97.36
3 103.03 B 94.11 97.81
4 105. 3 68 95.62
5 98 3.73 96.29
6 102.9ﬂ @ 108.27 9437
7 105.82 100.04 101.42 “ 109.87 93.09
8 101.82 ¢ e, 100.84 2.99.89 100.11 96.26
| Ak RN SN |
10 199.3 99.59 99.56 97.53 95.83
100.07° 100.68= 101,02 96.36
1 | 0.9 "3 142
1.06 0.96 5.27 147
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Table 19B Percent label amount of propranolol HCI in core tablet containing different amount of

sodium chloride
_ Label amount (%)
No. Core 1 Core 2 Core 3 Core 4 Core 5
1 102.27 97.65 99.28 98.26 95.66
2 102.32 95.00 94.18 97.53 97.49
102.74 97.30 99.25 92.57 101.78
AVG 102.44 96.65 97.57 96.12 98.31
SD 0.26 3.10 3.14
%CV 0.25 322 320 |
Table 20B Percent label ax taining different amount of

sodium chlo

w7 &= ,\\\\\‘L T
1 93.00 94.88
2 4.74 2 99 92.54 94.00

f B Sl 97.84 94.86

F i e ol

AVG . — 553 94.49 94.58
SD : ' — - 291 0.50
%CV s ZEAATT R | 3.08 0.53

ﬂﬂﬂ?ﬂﬂﬂ?ﬂﬁﬂﬂ‘i
ammnmummmaa



APPENDIX C

Percentage Amount of Drug Release

Table 1C Cumulative percent drug release of propranolol HCI core tablet (core 1)

Time(min) 1 2 3 AVG SD
0 0.00
5 1.11
15 3.93
30 3.72
45 1.83
60 0.91
75 0.96
90 1.23

]
AULINENINYINT
AN TUNNINGAY




Table 2C  Cumulative percent drug release of propranolol HCI coated tablet (B1) in pH change

137

system
time(min) 1 2 3 AVG SD
0 0.00 0.00 0.00 0.00 000 |
5 0.00 0.00 0.00 0.00 0.00
15 0.00 0.00 0.00 0.00 0.00
30 0.67 112 0.92 0.90 0.23
45 342 5.16 420 426 0.87
60 0.99
75 0.89
90 0.83
105 1.22
120 1.24
135 1.09
150 2.59
180 3.63
210 3.78
240 3.57
270 3.09
306 2.18
360 1.71
420 0.84
480 90.64 0.89
600 87.26) 2.72
720 93.09 = 0.91
840 9432~ 0.82
960 95.67 - J 96.49 0.54
1440 97.88 98.18 1.42

AUEING

TS IE
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Table 3C  Cumulative percent drug release of propranolol coated with chitosan A freshly prepared
and after moist heat treatment for 24 hours in pH change system

Time Al Al1:24
(min) | 2 3 AVG | SD 1 2 3 AVG | SD
0 | 000 000 000 | 000 | 000 | 000 000 000 | 0.00 | 000
5 | 014 021 019 | 018 | 004 | 000 000 000 | 000 | 0.00
15 |- 061 058 070 [ 063 | 006 | 000 000 000 | 000 | 000
30 | 246 245 279 | 257 | 019 | 000 000 000 | 000 | 000
45 | 567 810 863 58 4 000 000 000 | 000 | 000
60 | 1417 1758 18.05 0.14 000 | 007 | 007
75 | 2699 2899 3444 025 008 | 032 | 028
9 | 53.81 49.15 035 | 096 | 081
105 | 7726 6328 035 | 1.05 | 095
120 | 91.02 7172 622 | 506 | 1.02
135 | 99.06 77.81 878 | 733 | 162
150 | 10022 8231 1065 | 807 | 247
180 | 100.76 87.03 1217 | 957 | 229
210 | 10129 89.75 1499 | 1178 | 2.79
240 |101.82 9175 1682 | 1348 | 2.92
270 | 10209 92.26 19.08 | 1558 | 3.13
300 | 10197 92.86 1556 2099 | 17.42 | 3.09
360 | 10220 93.85 21.09 2613 | 2269 | 298
420 | 10206 9421 98.82 2474 3044 | 27.14 | 295
480 |102.56 94.03° I 6f 3474 | 31.10 | 334
600 | 102.24 94.69] " 4208 | 3850 | 347
720 | 102.85 95.13 27 4816 | 4501 | 348
840 | 10244 9578 = 4 - . .
960 | 10238 9590 10Q10.] 99.46 | 329 | 5943 5225 5867 | 56.78 | 3.94
1080 | 102.72 u :: :.* YI Wﬂs{tﬂgl 6228 | 532
1200 | 102.76 %6 519 godg 307 ¥ 714k o 6671 | 65.75 | 622
1440 | 10338 97.04 10087 | 10043 f 3.19 | 78.0%m, 65.19 7094 47140 | 645

RN INNATING T 8



Table 4C Cumulative percent drug release of propranolol HCI coated with chitosan C freshly
prepared and after moist heat treatment for 24 hours in pH change system

139

Time c1 | Cl:24
(min) | 2 3 AVG | SD 1 g 3 AVG | SD
0 | 000 000 000 | 000 [ 000 | 000 000 000 | 000 | 000
5 | 000 000 002 | 001 | 001 [ 000 000 000 | 000 | 000
15 | 035 030 082 | 049 | 029 | 000 000 000 | 000 | 000
30 | 239 334 250 | 274 | 052 | 000 000 000 | 000 | 0.00
45 | s77 ' 000 | 000 | 0.00
60 | 12.43 000 | 000 | 0.00
75 | 22.86 0.00 | 000 | 0.00
90 | 37.13 0.00 | 000 | 0.00
105 | 80.59 0.00 | 000 | 0.00
120 | 92.06 735 | 265 | 407
135 | 96.15 977 | 917 | om
150 | 97.28 1174 | 1113 | 053
180 | 97.58 1407 | 13.63 | 039
210 | 97.35 1595 | 15.56 | 0.38
240 | 96.59 17.84 | 17.80 | 031
270 | 99.98 19.69 | 19.60 | 0.08
300 | 99.51 2146 | 2139 | 008
360 | 9935 2555 | 2526 | 052
420 | 99.38 2934 | 29.06 | 0.63
480 | 100.30 "3247 | 3277 | 139
600 | 99.95 10074 9869 | 290 | 3814 4155 3861 | 39.44 | 185
720 | 100.42 4451 | 4563 | 2.98
840 | 101.42 9080 | 98.15 | 4.35 : . ;
960 | 10152 9363 10k1L| 9875 _ 5897 53.85 | 5561 | 291
1080 | 101.02 u ﬂt 1’! n ﬁ Elsflgﬂ ? 59.07 | 3.76
1200 | 99.55 % 58" 68 6424 | 3.5
1440 | 10163 9 103.53 | 99.74 {f 501 | 70.18=, 7490 6778 Q17095 | 3.63

AN IWAATING TR
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Table SC Cumulative percent drug release of propranolol HCI coated with chitosan B after moist heat

treatment for 1 hours with 0 and 200 pm of passageway in pH change system

Time BIl:1 B1:1:200
(min) |4 2 3 | AVG | sD 1 2 3 | AVG | sb
0 | 000 000 000 | 000 | 000 | 000 000 000 | 000 | 0.00
5 | 000 000 000 | 000 [ 000 | 000 000 000 | 000 | 0.00
15 | 000 018 000 | 006 | 010 | 001 004 006 | 004 | 002
30 | 015 025 017 | 019 | 005 | 025 022 019 | 022 | 0.03
45 | 066 211 059 l0i8 052 063 | 056 | 0.06
60 | 197 49 166 139 106 | 134 | 026
75 | 514 835 426 270 | 343 | 090
90 | 958 1287  7.99ueic : 820~ — 5. 6.06 | 647 | 157
105 | 1524 1828 1204 | 1174 | 321
120 | 2447 3008 19.79 | 22.63 | 2.83
135 | 2724 3401 2327 | 2629 | 3.69
150 | 3059 35.71 27.51 | 29.62 | 230
180 | 3279  40.74 29.18 | 33.08 | 5.57
210 | 36.69 44.88 33.76 | 36.87 | 5.68
240 | 4035 48.57 37.48 | 40.17 | 6.10
270 | 4421 5336 41.55 | 4352 | 641
300 | 47.52 5637 4539 | 46.66 | 6.44
360 | 5427 63.53 577 58.65 5335 | 5249 | 6.63
420 | 60.47 67.45 _ 5846 | 5693 | 6.83
480 | 64.91 73347 69 1| 421 g 4 64.84 | 62.08 | 7.63
660 | 73.48  79.9 _V 7692326 %1 73.09 | 69.43 | 819
720 | 7930 8471 7898 | 74.64 | 753
840 | 82.85 86.64 -87.03 | 8551 | 231 | 68.99 8I: *'B 83.40 | 78.13 | 7.95
960 | 85.46 87.59 8731 | 173 7235 8542 87.13 | 8163 | 8.09
1085 | 87.30 y Ej Z’l} ﬁ ﬁsﬂﬁlﬂ 459 84.17 | 7.65
1200 | 87.85 % 60" 53 | 86.48 | 6.60
1440 | 8876 9172  93.52 | 91.33 8388, 90.31  94.580(/89.59 | 539

9
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Table 6C Cumulative percent drug release of propranolol HCI coated with chitosan B after moist heat
treatment for 1 hours with 400 and 600 um of passageway in pH change system

Time B1:1:400 B1:1:600
(min) | 2 3 [ Avce | sp 1 2 3 AVG | SD

0 000 000 000 [ 000 | 000 [ 000 000 000 | 000 | 0.00
5 006 000 000 [ 002 [ 003 [ 000 003 000 | 001 | 002
1S | 018 020 012 | 017 | 004 | 000 000 000 | 000 | 0.00
30 | 072 033 036 | 047 | 022 | 039 072 040 | 050 | 0.19
45 | 110 077 085 089 124 059 | 090 | 033
60 | 206 172 175 272 160 | 229 | 060
75 | 424 415 326388 | 0.54 435 406 | 462 | 074
90 | 717 734  6OZempbnd 830648 606 | 695 | 1.19
105 | 13.93 1338 ( 10.05 | 11.03 | 1.00
120 | 3236 2543 19.27 | 19.46 | 0.60
135 | 3713 31.96 23.79 | 23.66 | 0.20
150 | 4130  35.16 2795 | 27.00 | 094
180 | 4820 4123 3634 | 3295 | 2.94
210 | 53.61 45.80 47.56 | 39.62 | 6.89
240 | 58.04  50.09 65.70 | 48.19 | 15.17
270 | 60.78  53.96 68.66 | 51.06 | 15.25
300 | 6038 57.14 70.75 | 53.87 | 14.62
360 | 64.88 61.70 50.27 73.49 | 58.45 | 13.04

420 | 67.44 6544 _ 7591 | 6241 | 11.74
480 | 7205  70.16 | 6967 | 266 | .85 7823 | 66.12 | 10.55
600 | 75.96  74.03 925578171 % 8145 | 7228 | 8.06
720 | 7990 79.82 9 83.96 | 76.58 | 6.57
840 | 8270 8120 ﬂs.% oo | TER | 7ee2 A se12 | 7977 | sse
960 | 84.15 8331 k68 | 83.05 | 125,,8222 8128 8731 | 83.60 | 325

1080 | 87.42 ﬂ ﬂ na ﬁ O m =~ ﬂﬁ ﬁm 341 8531 | 3.80
1200 | 88.59 s 789 8691 g3 84 | 8660 | 3.40
7.1

1440 | 89.21 86.52. | 88.194| 1.45 89.26, 85.02  91.593r 88.62 333

AN I WA I IR E
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Table 7C Cumulative percent drug release of propranolol HCI coated with chitosan B after moist heat

treatment for 3 hours with 0 and 200 pum of passageway in pH change system

Time BI1:3 B1:3:200
(min) 2 3 | AVG | SD 1 2 3 | AVG | sD
0 | 000 000 000 | 000 | 000 | 000 000 000 | 000 | 0.00
5 | 000 000 000 | 000 | 000 | 005 001 006 | 004 | 003
15 | 000 000 000 [ 000 | 000 | 022 001 008 | 011 | 0.11
30 | 018 000 000 | 006 | 010 | 023 025 0.1 | 020 | 007
45 | 028 023 036 | 045 036 | 043 | 005
60 | 056 045 052 048 | 176 | 176
75 | 112 140 125 | 331 | 2
9 | 291 291 371 | 548 | 203
105 | 447 425 538 | 689 | 2.03
120 | 961 826 1251 | 2% | 22
135 | 1205 10.75 1559 | 16.13 | 125
150 | 1400 1276 1835 | 19.86 | 133
180 | 17.85 16385 21.17 | 2227 | 167
210 | 22.06 21.17 2328 | 2449 | 226
240 | 2595 2529 25.06 | 26.43 | 2.68
270 | 29.54  29.50 2693 | 2827 | 2.86
300 | 33.19 3298 3403 2876 | 3037 | 3.8
360 | 40.06  40.46 68 38.80 3273 | 34.40 | 3.85
420 | 46.84 4344 3615 | 3841 | 436
480 | 52.14 7 . 39.82 | 4234 | 464
600 | 61.04 ' 51 4680 | 4930 | 513
720 | 68.60 62 rﬁ* 5341 | 56.02 | 532
840 | 74.57 7743 24200 | 7467 | 2.72 | 58.02 6862 60.12 | 6225 | 5.61
960 | 77.92 8028 7§4k,| 77.87 | 244 /,63.92 7292 6477 | 67.20 | 497
1085 | 80.29 (=85! . ¢ | BN 76 37 | 70.47 | 5.02
1200 | 84.44 @I‘l ﬂi? Yl Y.L ¢ m;tﬂ jss 73.74 | 473
1440 | 87.61 92.53 85.17 | 88.446] 3.75 | 75.64, 8342 7893fr 79.33 | 3.91
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Table 8C Cumulative percent drug release of propranolol HCI coated with chitosan B after moist heat
treatment at for 3 hours with 400 and 600 um of passageway in pH change system

Time B1:3:400 _ B1:3:600
(min) 1 2 3 AVG SD 1 2 3 AVG SD

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5 0.00 0.15 0.00 0.05 0.09 0.01 0.00 0.00 0.00 0.01
15 0.06 0.20 0.03 0.09 0.09 0.09 0.00 0.01 0.03 0.05
30 0.32 0.43 0.25 033 0.09 0.95 0.97 1.87 1.26 0.53

45 | 3.01 041 535 | 450 | 0.74
60 | 5.17 851 | 640 | 1.83
75 | 6.10 1061 | 754 | 2.66
% | 7.64 1106 | 862 | 213
105 | 9.00 18.77 | 1399 | 477
120 | 13.61 2381 | 1957 | 3.81
135 | 1632 2458 | 21.66 | 2.59
150 | 18.87 26.81 | 23.80 | .67
180 | 24.17 30.77 | 2771 | 2.65
210 | 26.82 31.64 | 30.08 | 1.41
240 | 28.50 3260 | 3195 | 1.62
270 | 30.33 3556 | 3422 | 2.66
300 | 32.24 3735 | 36.12 | 3.16
360 | 35.73 44.46 | 4052 | 4.93
420 | 39.20 43.02 | 4226 | 3.52
480 | 43.17 § 4622 | 4562 | 3.40
600 | 48.53 19 5876 | 5716 | 795 | 57 1 5299 | s1.83 | 276
720 | 54.50 59.53 | 57.46 | 2.75
840 | 59.68 6521 | 62.65 | 2.53

960 | 64.71 7799 6.85 g 66.88 6494 70.13 | 6731 2.62

1080 | 68.26 IJ 632 ﬂlﬂﬁtﬂ ?1 7008 | 2.97
1200 | 71.59 : . 72 73.98 | 2.16

1440 | 75.97 84.32 | 8130 4 4.63 78.13%, 77.39  81.864)/79.12 2.40
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Table 9C Cumulative percent drug release of propranolol HCI coated with chitosan B after moist heat

treatment for 4 hours with 0 and 200 um of passageway in pH change system

Time B1:4 B1:4:200
(min) | 2 3 AVG | SD 1 2 3 AVG | SD
0 | 000 000 000 | 000 | 000 | 000 000 000 | 000 | 0.00 |
5 [ 000 008 135 | 048 | 076 | 000 000 000 | 000 | 000
15 | 008 010 002 | 007 | 005 | 000 000 006 | 002 | 0.04
30 [ 033 019 010 | 021 | 011 | 023 030 034 | 029 | 006
45 | 056 L0, 078 | 058 | 0.17
60 | 096 246 | 285 | 2.11
75 | 135 581 | 523 | 394
9 | 257 829 | 7.14 | 3.83
105 | 7.67 999 | 888 | 3.84
120 | 12.93 1462 | 1379 | 3.72
135 | 13.61 1637 | 1619 | 3.92
150 | 14.68 1827 | 1826 | 423
180 | 16.56 2097 | 2149 | 458
210 | 18.73 2440 | 24.98 | 4.4
240 | 21.76 2526 | 27.18 | 4.69
270 | 22.93 2728 | 2930 | 4.47
300 | 23.97 2889 | 3123 | 427
360 | 29.03 3218 | 3491 | 334
420 | 33.86 3501 | 38.03 | 3.15
480 | 37.90 13808 | 4141 | 335
600 | 45.65 4322 | 4725 | 3.70
720 | 52.49 4827 | 5223 | 4.10
840 | 59.70 5643 .852.67 | 5627 | 3.52 | 62.52 5706 5373 | 57.77 | 4.44
960 | 64.12 60.58 5%28.| 60.66 | 342 4 6689 6058 5797 | 61.81 | 4.58
1080 | 68.45 %y ﬂzﬂ} w ) O ”68% ?7 66.41 | 5.06
1200 | 7222 1 g 329 6ol 19 74956709 " 6540 | 69.15 | 5.10
1440 | 9972 97.19 7078 | 8923 f 1602 | 79.95%, 7175  71.42[y74.37 | 4.83
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Table 10C  Cumulative percent drug release of propranolol HCI coated with chitosan B after moist
heat treatment for 4 hours with 400 and 600 um of passageway in pH change system

Time B1:4:400 ‘ B1:4:600
(min) | 2 3 AVG | SD 1 2 3 AVG | SD
0 | 000 €00 000 | 000 | 000 [ 000 000 000 | 000 | 0.00
5 | 000 000 000 | 000 | 000 | 000 000 000 | 000 | 0.00
15 | 015 000 000 | 005 | 009 | 007 000 000 | 002 | 0.04
30 | 061 059 041 | 054 | 011 | 165 179 109 | 151 | 037
45 | 118 082 050 ' 495 411 | 444 | 045
60 | 384 104 068 762 670 | 665 | 099
5 | AT 2,02 755 | 789 | 034
9 | 7.07 : 3.7 h 548 4 - 823 | 886 | 0.68
105 | 15.05 ) 948 | 11.60 | 2.11
120 | 18.14 1731 | 1687 | 2.04
135 | 19.85 19.82 | 19.01 | 124
150 | 20.17 2231 | 2153 | 1.03
180 | 23.57 2599 | 2468 | 1.14
210 | 25.83 2885 | 27.18 | 1.59
240 | 2791 31.78 | 30.08 | 1.82
270 | 29.90 3240 | 31.89 | 1.12
300 | 32.03 34.13 | 3395 | 135
360 | 36.44 3575 | 36.74 | 1.08
420 | 3931 3832 | 3975 | 125
480 | 42.21 4154 | 4309 | 142
600 | 47.57 4783 | 49.10 | 1.59
720 | 52.75 5445 | 5532 | 1.08
840 | 56.70 22 46173 | 6022 | 3.05 | 60.82 594 | 59.12 | 59.65 | 1.02
960 | 60.44 64.98 63.61 | 275 4 6466 6277 63.68 | 63.70 | 0.94
1080 | 64.27 ﬂ ﬂlﬂ ?‘s ’ ?33 = ﬂﬂ&tﬂ %Z, 66.44 | 0.66
1200 | 66.44 % ' 69 69.87 | 0.12
1440 | 7255 7536 77.78 | 7523 262 | 7564, 7487 75.22[y7524 | 039
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Table 11C  Cumulative percent drug release of propranolol HCI coated with chitosan B after moist
heat treatment for 5 hours with 0 and 200 pm of passageway in pH change system

Time B1:5 , B1:5:200
(min) | 2 3 AVG | SD 1 2 3 AVG | SD
0 [ 000 000 000 [ 000 [ 000 | 000 000 000 | 000 | 000
5 | 000 000 000 | 000 [ 000 | 000 000 000 | 000 | 000
15 [ 000 003 007 | 003 | 003 | 025 000 000 | 008 | 0.14
30 [ 016 020 036 | 024 | 011 | 049 015 025 | 030 | 0.17
45 | 026 ; 038 | 044 | 028
60 | 044 299 | 306 | 0.70
75 | 075 452 | 463 | 059
9% | 1.65 568 | 638 | 1.20
105 | 3.86 789 | 993 | 4.17
120 | 830 1339 | 1546 | 3.72
135 | 11.26 16.11 | 17.19 | 2.25
150 | 11.83 17.75 | 18.67 | 2.09
180 | 14.69 2036 | 21.48 | 3.31
210 | 16.53 2217 | 2393 | 4.19
240 | 17.95 2441 | 2620 | 434
270 | 20.17 2639 | 27.70 | 4.14
300 | 22.22 2837 | 29.58 | 429
360 | 26.14 3195 | 3325 | 4.56
420 | 29.62 3569 | 37.18 | 4.97
480 | 32.89 38.61 | 40.69 | 5.52
600 | 37.68 43.69 | 4633 | 6.16
720 | 42.96 TASE 4880 | 5183 | 637
840 | 47.90 4722 _la836 8 0. 6525 5 ) 3 53.57 | 57.08 | 7.10
960 | 52.61 5199 $3.39 | 5266 | 0704|7143 5669 57.85 | 61.99 | 8.19
1080 | 56.84 ﬂ EIta wﬁ m Wﬂ Gj:ﬂ 3.59 66.03 | 7.63
1200 | 62.43 %z 3% V6. 0! 19+ 65. 78 | 70.14 | 7.00
1440 | 6853 6931  71.09 | 69.64¢| 131 | 8380 7112 7286} 7593 | 6.87
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Table 12C  Cumulative percent drug release of propranolol HCI coated with chitosan B atter moist

heat treatment for 5 hours with 400 and 600 um of passageway in pH change system

Time B1:5:400 B1:5:600
(min) | 2 3 AVG | SD 1 2 3 AVG | SD
0 | 000 000 000 | 000 | 000 | 000 000 000 | 000 | 0.00
5 1023 016 013 | 017 | 005 | 023 046 000 | 023 | 023
15 | 012 002 036 | 016 | 018 | 032 046 000 | 026 | 024
30 | 151 118 133 | 134 | 016 | 112 150 083 | 1.15 | 034
45 | 368 413 433 464 513 378 | 452 | 068
60 | 687 732 726 801 705 | 744 | 050
75 | 720 8.8 1102 10.10 | 10.06 | 098
9% | 727 817 1227 | 10.90 | 164
105 | 1336 1085 13.84 | 1501 | 3.85
120 | 16.15  14.68 1691 | 1945 | 397
135 | 1775 1685 19.19 | 2124 | 267
150 | 20.72 2030+ 2057 | 22.56 | 2.12
180 | 23.89 23.81 2293 | 25.68 | 3.09
210 | 25.68  26.58 24.06 | 27.46 | 3.06
240 | 27.08 27.74 2536 | 29.11 | 336
270 | 2925 28.64 26.84 | 3065 | 3.45
300 | 30.40  30.61 2843 | 3247 | 3.60
360 | 3229  33.28 13791 3126 | 3535 | 3.58
420 | 3501 36.66 : 34.63 | 37.99 | 3.02
480 | 3890 39.69% 42078 | 4046 | 2.05 | 3397 38.04 | 41.00 | 272
600 | 45.73  44.5T Z-4896—t—d6a2——227—+a7ar—a7sy | 4314 | 4605 | 2.53
720 | 52.04 5041 - 03 4843 | 51.05 | 229
840 | 5662 55.66 L6009 46 | 2. 57.30 H 5269 | 5542 | 2.42
960 | 6345 5932 6440 | 6239 | 270 o ,63.97 6055 5720 | 60.57 | 338
1080 | 66.71 -313 ﬂ;g m nsi’ Wﬂ atﬂ 29 | 63.22 | 1.71
1200 | 71.40 Q( 1.4 | D 0. 6. 51 | 67.46 | 243
1440 | 80.40 A7 7922 | 77.60¢| 388 | 7628, 7175 732790 73.77 | 231

ARTAINTUN

1IVEREY



148

Table 13C Cumulative percent drug release of propranolol HCI coated with chitosan B after moist

heat treatment for 6 hours with 0 and 200 um of passageway in pH change system

Time BI1:6 B1:6:200
(min) [ 4 2 3 AVG | SD 1 2 3 AVG | SD
0 | 000 000 000 | 000 | 000 | 000 000 000 | 000 | 0.00
5 | 000 000 000 [ 000 | 000 | 000 000 000 | 000 | 000
15 | 000 000 000 | 000 | 000 | 000 000 003 | 001 | 002
30 | 000 000 000 | 000 | 000 | 027 023 012 | 021 | 008
45 | 011 007 0.3 025 027 020 | 024 | 0.04
60 | 026 027 087 | 226 | 122
75 | 034 533 | 467 | 061
9 | 155 751 | 737 | 013
105 | 3.72 1027 | 998 | 028
120 | 8.87 1598 | 1532 | 0.57
135 | 11.09 1828 | 18.02 | 032
150 | 12.18 20.06 | 19.58 | 0.46
180 | 12.90 22.83 | 22.07 | 0.72
210 | 13.98 2431 | 23.78 | 047
240 | 15.23 2544 | 2535 | 0.14
270 | 1635 2695 | 27.29 | 031
300 | 17.54 28.53 | 28.84 | 0.29
360 | 20.35 31.99 | 3233 | 038
420 | 23.43 3560 | 35.80 | 027
480 | 26.48 " 39.12 | 3930 | 0.68
600 | 3227 39830580 B0—=45:32=——0690 | 4551 | 4571 | 0.51
720 | 37.16 £ 50" 525 5201 | 0.96
840 | 41.86 42.44 | 4287 | 128 | 5607 5 ) 5820 | 57.15 | 1.07
960 | 46.04 4926 4698 | 4742 | 1.66 o 6081 6169 62.84 | 61.78 | 1.01
1080 | 50.23 / EJ% P 1 S msﬂﬁlﬂ %&3 6529 | 0.98
1200 | 53.83 %I‘J 67 ?5]; 201 4 68.75"="69. 7004 | 69.42 | 0.65
1440 | 60.23 95 6196 | 61.72 f 138 | 7347, 74.11 74.81g[y7413 | 067
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Table 14C  Cumulative percent drug release of propranolol HCI coated with chitosan B after moist

heat treatment for 6 hours with 400 and 600 pm of passageway in pH change system

Time B1:6:400 _ B1:6:600
(min) [ 2 3 AVG | SD 1 2 3 AVG | SD
0 | 000 000 000 | 000 | 000 | 000 000 000 | 000 | 0.00
5 | 000 000 000 | 000 | 000 | 000 000 000 | 000 | 0.00
15 [ 000 000 000 | 000 | 000 | 000 000 000 | 000 | 0.00
30 | 040 033 116 | 063 | 046 | 131 122 106 | 120 | 0.13
45 | 068 038 424 497 420 446 | 454 | 039
60 | 079 057 672 784 774 | 801 | 038
75 | 225 348 1073 855 | 989 | 1.17
9% | 522 463 8.88 | 1049 | 1.42
105 | 726 7.62 1121 | 1277 | 140
120 | 1221 1256 17.00 | 17.52 | 054
135 | 1407 1526 19.79 | 20.14 | 039
150 | 17.51  17.07 2152 | 2240 | 0386
180 | 21.58  19.87 25.03 | 2548 | 0.75
210 | 2531 2352 28.87 | 2838 | 1.06
240 | 2820 25.72 3130 | 3021 | 130
270 | 30.11 2725 33.77 | 3207 | 171
300 | 31.89 28.89 3356 3535 | 3362 | 1.70
360 | 36.64 32.14 36.61  37.63 | 3655 | 111
420 | 4055 3512 39.70 39.45 3944 | 3896 | 0.84
480 | 45.44 3791 " §" 4177 | 4184 | 1.00
600 | 53.02 4339 249794893190+ i1 4728 | 4762 | 20
720 | 5992  48.89 55 52.16 | 53.52 | 3.09
840 | 65.86 53.65 ﬂom 60.16 55.64 63' 56.61 | 5848 | 4.11
960 | 7184 5879 6§70, | 6544 | 652 o 5929 68.12 6151 | 6297 | 4.60
1080 | 75.48 : ' : 9 OE] ﬂtﬂ §47 66.57 | 4.68
1200 | 78.50 %I‘J Ej:g ?:I: n v n3 3 86 | 79.15 | 461
1440 | 8342 7102 7821 | 77554 623 | 72105 7977 74220)17536 | 3.96
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Table 1SC  Cumulative percent drug release of propranolol HCI coated with chitosan B after moist

heat treatment for 12 hours with 0 and 200 pum of passageway in pH change system

Time B1:12 _ B1:12:260
(min) | 2 3 | AVG | sD 1 2 3 AVG | SD
0 | 000 000 000 | 000 | 000 [ 000 000 000 | 000 | 000
5 | 000 000 000 [ 000 [ 000 | 000 000 000 | 000 | 000
15 | 000 000 000 | 000 | 000 [ 000 000 000 | 000 | 000
30 | 000 000 000 | 000 | 000 | 003 002 032 | 012 | 017
45 | 000 0.6 271 | 103 | 145
60 | 005 0.4 536 | 1.88 | 3.01
75 | 014 021 782 | 275 | 439
9% | 047 058 10.04 | 660 | 3.05
105 | 047 519 1508 | 992 | 448
120 | 680 939 1590 | 1279 | 2.70
135 | 886 1129 18.16 | 1445 | 321
150 | 974 1231 1842 | 15.00 | 297
180 | 1098 1328 19.88 | 17.18 | 2.34
210 | 1203 1399 20.74 | 17.50 | 2.81
240 | 1290 15.01 2155 | 18.72 | 2.54
270 | 13.79  16.11 =1%o, 7.90 2149 | 1954 | 1.8
300 | 1469  17.00 o.4 1876 2074 | 19.97 | 1.06
360 | 1645 19.88 67 20.84 2164 | 21.72 | 0.92
420 | 18.26 2461 2275 | 24.18 | 127
480 | 20.07 44 45 2278 | 25.43 | 231
600 | 24.05 73:‘ 3320 | 31.95 | 1.10
720 | 2837 648 3897 | 36.85 | 1.96
840 | 31.99 4.26 65 | 3917 39 | 44.09 | 40.77 | 2.88
960 | 3597 3937 3826 | 37.87 | 1.73 J 4189 4435 4767 | 4464 | 290
1080 | 39.64 ﬂ 3423 n , ﬂ; = msﬂ aﬁlﬂ gﬂ 4834 | 3.50
1200 | 42.82 % Ejsz 74 70 9 7.1 50. 06 | 50.70 | 3.19
1440 | 4862 5271 s114 | 5083 & 2.06 52.5ks, 5630 601605632 | 3.83
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Table 16C Cumulative percent drug release of propranolol HCI coated with chitosan B after moist
heat treatment for 12 hours with 400 and 600 um of passageway in pH change system

Time Bi:12:400 _ B1:12:600
(min) 1 2 3 AVG | SD 1 2 3 AVG | SD
0 000 000 000 | 000 | 000 | 000 000 000 | 000 | 0.00
5 000 000 000 | 000 | 000 | 000 000 000 [ 000 [ 0.00
15 | 000 000 000 | 000 | 000 | 000 000 000 | 000 | 0.00
30 [ 016 007 025 [ 016 | 009 | 034 020 011 | 022 | 0.12
45 | 174 175 | 201 | 035
60 | 428 420 | 451 | 047
75 | 7.02 697 | 709 | 037
90 | 9.62 943 | 942 | 031
105 | 13.04 943 | 942 | 031
120 | 14.97 9.43 | 1044 | 0.96
135 | 15.64 16.52 | 13.90 | 230
150 | 16.21 20.09 | 15.75 | 3.79
180 | 19.07 2283 | 17.88 | 4.28
210 | 19.91 2362 | 18.86 | 4.13
240 | 20.45 2433 | 19.82 | 3.92
270 | 20.89 2549 | 21.01 | 391
300 | 21.51 2594 | 21.98 | 345
360 | 23.77 2779 | 2427 | 3.05
420 | 23.98 2945 | 2634 | 2.69
480 | 25.38 3109 | 28.06 | 2.64
600 | 29.29 34.85 | 3239 | 2.14
720 | 32.30 38.87 | 36.72 | 1.87
840 | 37.47 41.14 41 IF 4455 | 4226 | 1.98
960 | 4056 4635 4491 | 43.94 | 3.02 4 4521 4590 4868 | 46.60 | 1.83
1080 | 44.44 ] | 48100 ~ ﬂ&tﬂ ?9 50.38 | 2.28
1200 | 47.40 ﬁﬂ EJZJ 511 n | m 5713 | 54.10 | 267
1440 | 5263 3875 5842 | 56.60 4 345 | 57. 72, 5753 6290 59 39 | 3.05
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Table 17C  Cumulative percent drug release of propranolol HCI coated with chitosan B after moist
heat treatment for 24 hours with 0 and 200 pm of passageway in pH change system

Time B1:24 _ B1:24:200
(min) | 2 3 AVG | SD 1 2 3 AVG | SD
0 | 000 000 000 | 000 | 000 [ 000 000 000 | 000 | 0.00
5 1009 021 024 | 018 | 008 | 030 036 037 | 034 | 0.04
15 | 006 021 040 | 022 | 017 | 011 035 026 | 024 | o012
30 | 003 018 007 | 009 | 007 | 049 035 047 | 044 | 007
45 | 017 048 043 196 210 227 | 211 | 015
60 | 016 017 013 375 459 | 397 | 054
75 | 010 019 0.4 574 665 | 593 | 0.65
9% | 022 029 65 874 | 782 | 0.84
105 | 028 417 ’ 1164 | 1024 | 1.41
120 | 061 492 1469 | 12.17 | 221
135 | 502 194 1470 | 13.18 | 1.36
150 | 667 807 1545 | 1392 | 1.33
180 | 883  10.04 1630 | 1497 | 1.16
210 | 932 1140 1735 | 1598 | 1.19
240 | 1030 1233 18.08 | 1691 | 1.07
270 | 10.96 12.68 18.13 | 17.12 | 0.89
300 | 1193  13.63 751 L 1691 1929 | 17.90 | 124
360 | 1291  14.86 98  17.67 2024 | 1896 | 1.29
420 | 1426 1666 1552 1929 2198 | 2065 | 134
480 | 1583  17.94 0f" 2420 | 2220 | 1.86
600 | 18.67 2035 ZA968—119:56—10:3 2694 | 2481 | 2.10
720 | 2126 23.58 30 2969 | 2747 | 2.19
840 | 23.01 2500 2 2976 27 1 3233 | 3000 | 222
960 | 2590 27.80  2659. 1 3265 3120 3564 | 33.16 | 226
1080 | 28.23 u S g ﬁﬂ:ﬂloﬂ io 36.58 | 2.53
1200 | 30.86 %.l 685 ; 37.2<" Yal86 | 3927 | 236
1440 | 34.71 68 3494 | 3544 ' 108 | 4349, 4234  47.684[s44.50 | 2.81
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Table 18C  Cumulative percent drug release of propranolol HCI coated with chitosan B after moist
heat treatment for 24 hours with 400 and 600 pm of passageway in pH change system

Time B1:24:400 B1:24:600
(min) | 3 3 | AVG | sD 1 3 3 AVG | sD
0 | 000 000 000 [ 000 | 000 | 000 000 000 | 000 | 000
5 1000 000 000 | 000 | 000 [ 000 000 000 | 000 | 000
15 | 000 000 000 [ 000 | 000 | 000 000 000 | 000 | 000
30 | 026 013 036 | 025 | 012 | 015 037 049 | 034 | 017
45 | 143 129 196 175 221 234 | 210 | 031
60 | 324 310 413 452 | 406 | 049
75 | 498 489 620w 649 | 6.10 | 047
% | 692 695 849 | 812 | 036
105 | 11.09 723 1299 | 1145 | 229
120 | 13.10  9.69 13.06 | 12.40 | 1.97
135 | 13.93 1145 1572 | 1441 | 220
150 | 1432  11.87+ 1705 | 1534 | 238
180 | 1623  13.44 17.75 | 1620 | 2.08
210 | 17.38 1429 1834 | 17.10 | 1.58
240 | 17.88  14.95 19.16 | 1830 | 2.26
270 | 1847  15.66 9.12 19.85 | 18.40 | 1.91
300 | 18.71 1631 1900 20.14 | 1873 | 1.57
360 | 1973 17.52 66 2079 2150 | 2032 | 148
420 | 2161 1895 20.19 200 2265 | 2164 | 123
480 | 23.06 p " 2341 | 2284 | 121
600 | 25.97 2593 | 2542 | 1.15
720 | 29.60 2531 =26 4‘1-' 2767 | 28.02 | 122
840 | 3313  28.10 ﬁm 30.18 | 2.63 | 28.79 H 2890 | 29.67 | 144
960 | 36.05 3047 3k86. | 3279 | 291 o ;3103 3328 3340 | 32.57 | 133
1080 | 39.37 15| 36126 | Boe ﬂﬁtﬂ 61 | 3526 | 1.72
1200 | 42.78 %ﬁ Ejg 946={ 5.60 © ﬂ7 37. 3744 | 3677 | 1.12
1440 | 48.19 42 4660 | 45.074 411 | 38225, 4031  40.130)39.55 | 1.16
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Table 19C Cumulative percent drug release of propranolol HCI coated with chitosan B after moist
heat treatment for 5 hours with 400 pm of passageway (B1:5:400) in deionized water and

1 M glucose solution

Time Deionized water IM Glucose solution
(min) 1 2 3 AVG | SD 1 2 3 AVG | SD

0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
S5 0.01 0.00 0.00 0.00 0.01 0.68 0.27 0.00 0.32 0.34
15 0.11 0.10 0.07 0.09 0.02 0.01 0.33 0.39 0.24 0.21
30 3.82 3.67 3353 0.04 0.34 4.61 7.65
45 933 8.89 8.80 1.95 0.74 7.94 11.43
60 1454 1398 5.25 243 12.49 | 15.05
90 23.23 2299 4.50 18.73 | 18.58
120 | 30.50 30.99 697 | 23.67 | 20.32
150 | 37.27 39.03 10.44 | 2791 | 20.88
180 | 43.07 45.89 12.80 | 31.15 | 20.97
240 | 51.85 5837 24.19 | 38.44 | 16.05
300 | 63.64 73.45 32.75 | 4537 | 14.13
360 | 72.59 82.89 4092 | 51.48 | 12.06
480 | 83.32  90.58 54.06 | 61.07 | 8.38

600 | 89.00 94.08 64.64 | 69.09 | 643
720 | 92.57 70.58 | 73.95 | 431
840 | 94.22 7422 | 7759 | 4.4
1020 | 95.75 7743 | 80.02 | 4.07
1200 | 96.31 80.76 | 81.50 | 2.50
1440 | 93.88  96.11 S6==9S:2t=—t-t8— 87318090 | 8165 | 8324 | 3.56
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Table 20C Cumulative percent drug release of propranolol HCI coated with chitosan B after moist
heat treatment for 5 hours with 400 pm of passageway (B1:5:400) in 1M and 2M glucose

solution

1)

Time 2M Glucose solution 3M Glucose solution
(min) | 2 3 | AVG | SD 1 2 3 AVG | SD
0 | 000 000 000 | 000 [ 000 | 000 000 000 | 000 | 0.00
5 | 000 000 000 | 000 | 000 | 000 000 000 [ 000 | 0.00
15 | 000 000 000 | 000 [ 000 | 000 000 000 | 000 | 0.00
30 | 000 000 0.00 000 000 000 | 000 | 0.00
45 | 000 000 0.0 000 000 [ 000 | 0.0
60 | 000 0.0 000 000 | 000 [ 0.00
9 | 000 1.19 000 | 000 | 0.00
120 | 054  3.06 0.00 | 000 | 0.00
150 | 142 4.60 000 | 000 | 0.00
180 | 278  7.98 0.00 | 000 | 0.01
240 | 611  9.9° 000 | 002 | 0.03
300 | 9.67 1447 003 | 006 | 0.07
360 | 1330  19.46 447 | 276 | 241
480 | 1826  26.05 13.72 | 832 | 6.37
600 | 2471 3191 1798 | 12.14 | 8.16
720 | 30.06 37.90 339 2159 | 1290 | 9.2
840 | 35.65 4533 520 2409 | 1479 | 9.45
1020 | 43.00 5233 675 27.13 | 1690 | 10.19
1200 | 49.50 4., | 30.65 | 19.47 | 10.84
1440 | 57.78 ol j’ij 3434 | 3277 | 2191
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Table 21C  Cumulative percent drug release of propranolol HCI coated tablet containing 16.67 and
33.33 %w/w of sodium chloride after moist heat treatment for 5 hours with 400 pm of

passageway in deionized water

Time B2:5:400 B3:5:400
(min) | 2 3 AVG | SD 1 2 3 AVG | SD
0 | 0.00 0.00 | 0.00
5 | 0.00 0.00 | 0.00
15 | 0.00 000 | 0.00
30 | 028 0.11 | 0.03
45 | 052 029 | 0.06
60 | 0.79 048 | 0.02
9% | 112 072 | 0.04
120 | 141 086 | 013
150 | 1.71 114 | 013
180 | 2.11 138 | 023
240 | 2.74 178 | 0.19
300 | 3.42 220 | 021
360 | 521 269 | 021
480 | 15.48 908 | 135
600 | 29.53 3312 | 17
720 | 44.04 39.01 | 1.87
840 | 5825 52.86 | 2.00
1020 | 71.87 67.55 | 1.86
1200 | 79.86 75.73 | 2.16
1440 | 84.86 83.44 | 205

AULINENINYINT
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Table 22C Cumulative percent drug release of propranolol HCI coated tablet containing 50 and 66.67

%w/w of sodium chloride after moist heat treatment for 5 hours with 400 pm of

passageway in deionized water
Time B4:5:400 BS5:5:400
(min) | 2 3 AVG | SD 1 2 3 AVG | SD
0 [ 000 000 000 | 000 | 000 | 000 000 000 | 000 | 0.00
5 000 006 000 | 002 [ 004 | 000 000 000 | 000 | 0.00
15 | 000 010 009 | 007 | 006 | 032 035 017 | 028 | 0.10
30 | 017 036 043 027 012 0.4 | 018 | 0.08
45 | 029 046 043 044 044 | 042 | 0.04
60 | 048 0.51% 052 | 053 | 0.02
% | 087 090 | 092 | 0.3
120 | 095 1.03 | 111 | 013
150 | 1.00 123 | 124 | 0.03
180 | 1.08 126 | 140 | 0.2
240 | 118 159 | 160 | 0.02
300 | 1.62 234 | 227 | 0.06
360 | 1.75 3.05 | 3.00 | 0.04
480 | 5.64 11.87 | 1221 | 2.84
600 | 17.03 41.80 | 4327 | 138
720 | 31.77 ¢\ 64.62 63.06 | 64.69 | 1.67
840 | 45.43 7590 | 7753 | 1.61
1020 | 58.98 85.74 | 87.01 | 136
1200 | 68.62 89.79 | 90.79 | 1.10
1440 | 77.51 9208 | 9340 | 133

AULINENINYINT
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APPENDIX D

Statistical Analysis

The statistical significance was calculated by Scheffe’s equation

Table 1D ANOVA test for RDT of propranolol hydrochloride coated tablets from different grade of

chitosan (A, B and C) in pH ¢
Sumof B
- . F Sig.
Squan ——
Between Groups 35 2 75911 11.791 008
Within Groups
Total i 7
o o) 41
N |
Table 2D Maltiple compari : or oride coated tablets from different
grade of chitosan (A, d ' g yste ‘
e "".-:jJ;
Mean T 95% Confidence Interval
o ) . : ’
Formula  Formula = Loeor Hpper
' Bound Bound
Al B1 41. 0 -242.3152 -40.0157
C1 ‘19.1493 31.5377& .836 -120.2991 82.0004
=
B1 Al 1.1 ﬂm 01 L0157 2423152
Cl1 q 122.0161* ‘31.53775 .023 20.8664 223.1658
c q wr] q ﬂl? 3&]% "] ’g w = MJ 120.2991
q iy -122.0161* 31.53775 023 -223.1658 -20.8664

* The mean difference is significant at the .05 level
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Table 3D ANOVA test for RDT of propranolol hydrochloride coated tablets from different grade of
chitosan (A, B and C) after moist heat treatment for 24 hours in pH change system

Sum of .
df Mean Square F Sig.
Squares
Between Groups 174115.61 87057.803 82.573 .000
Within Groups 6325.886 1054.314
Total 180441.49
Table 4D Maltiple compari ide coated tablets from differcnt
grade of chitosz tment for 24 hours in pH change
system
95% Confidence Interval
) )
Formula  Formula LawEx Uppex
Bound Bound
Al:24 B1:24 -378.0369 -207.9765
Cl:24 -80.9743 89.0862
B1:24 Al:24 J 207.9765 378.0369
Cl:24 212.0324 382.0929
Cl1:24 Al:24 -89.0862 80.9743
B1:24 ﬂ2.0929 -212.0324
—
* The mean différénce isisi d

ARBINTUUNINE
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Table SD  ANOVA test for RDT of propranolol hydrochloride coated tablets after moist heat
treatment for different time interval in pH change system

Sum of .
df Mean Square F Sig.
Squares
Between Groups 1956674.9 7 279524.993 479.858 .000
Within Groups 9320.248 16 582.515
Total 1965995.2 23

Table 6D Maltiple comparisons

95% Confidence Interval
) )
Formula  Formula Loeer Upper
Bound Bound
Bl B1:1 2774759 | -107.4955
B1:3 4384379 | -268.4574
B1:4 6076219 | -437.6414
BI:5 -703.6376 |  -533.6571
B1:6 7705326 | -600.5522
BI:12 [ -8663440 |  -696.3636
B1:24 9829167 | -812.9362
B1:1 Bl o 192.4857% 9. 107.4955 |  277.4759
B1:3 £160:9619* 19.70644 245.9522 -75.9717
o UL AN NINUAN S | s
BI:5 -426.1616% | ¢ 1970644 | = 000 | -SILIS19 | -341.1714
’ P :
7 000 |7 | -5 1 | -408.0665
B1:12 -588.8681* 19.70644 000 | -673.8583 | -503.8779
B1:24 -705.4408* 19.70644 000 | -790.4310 |  -620.4505

coated tablet after moist heat treatment

¢  The mean difference is significant at the .05 level
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Table 6D Maltiple comparisons for RDT of propranolol HCI coated tablet after moist heat treatment
for different time interval (Cont.)

o o Mean 95% Confidence Interval
Bormills  opmils Difference Std. Error Sig. Lower Upper
(1)) Bound Bound
B1:3 Bl 353.4476* 19.70644 000 | 2684574 |  438.4379
Bl:1 160.9619* 19.70644 .000 759717 | 2459522
Bl:4 -169.1 \ ‘ 000 | -254.1742 -84.1938
BI:5 2 ' 000 | -350.1899 |  -180.2095
B1:6 — 19. 000 | -417.0850 |  -247.1045
B1:12 , 1 s -512.8964 |  -342.9159
B1:24 -544. : - -629.4691 -459.4886
Bl:4 Bl ‘ 49z 00 437.6414 607.6219
B1:1 * lei97 . 245.1557 | 415.1362
B1:3 ] ; 1_‘ 84.1938 | 254.1742
BI:S ¢ ;:1 020 | -181.0059 |  -11.0255
B1:6 -162.9108 /: ' 000 | -247.9010 -77.9205
B1:12 -258.‘ ot :,J“ 000 | -343.7124 |  -173.7319
AELT AT
Bl:24 . 5 i | -460.2851 |  -290.3046
B1:5 Bl | 533.6571 703.6376
Bl:1 | : @ 341.1714 | 511.1519
B1:3 ¢ 2651997 1970644 180.2095 | 350.1899
Bﬂ u El‘ 35%7 Ww EI\ 'qu ‘jn.ozss 181.0059
B1:G) -66.8951 19.70644 -151.8853 18.0952
S
q m a q fhc lg m ’fﬁﬂ -77.7162
q B2 2792791+ 19.70644 000 3642694 | -194.2889

* The mean difference is significant at the .05 level
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Table 6D Maltiple comparisons for RDT of propranolol HCI coated tablet after moist heat treatment
for different time interval (Cont.)

) o) Mean 95% Confidence Interval
a
Difference Std. Error Si

Formula Formula & Letvecr Upper

((SU)] Bound Bound
B1:6 B1 685.5424* 19.70644 .000 600.5522 770.5326
Bl:1 493.0567* 19.70644 000 408.0665 578.0469
B1:3 332.0948* | ‘ 000 247.1045 417.0850
Bl:4 162.9 .000 77.9205 247.9010
B1:5 93 -18.0952 151.8853
Bl1:12 : 19.7 -~ 1| -180.8016 -10.8212
Bl1:24 1970644 | S -297.3743 | -127.3938
BI:12 BI 8 5&5’-‘ : 696.3636 866.3440
BI:1 8 - 5. N 503.8779 673.8583

N
BI1:3 / 342.9159 512.8964
Al
Bl:4 72804 & 173.7319 343.7124
Jf“l
B1:5 62.7065* ' 000 77.7162 247.6967
Fy £ i a2
B1:6 95.8114%—1 021 10.8212 180.8016
(oM A T
B1:24 | - L -201.5629 -31.5824
B1:24 BI 812.9362 982.9167
BI:1 mms. o@ 6204505 |  790.4310
B1:3 ’ 4788* 19.70644 000 459.4886 629.4691
%4& @
J il
61 U B 2| B9 W &) 5T Foooss | ssoass
B1:5Q) 279.2791* 19.70644 .000 194.2889 364.2694
¢ o [V
q ﬁé-] : {n&j .'u m f] lg w "llz@3E 297.3743
|

q BE2 6.5727* 19.70644 .004 31.5824 201.5629

* The mean difference is significant at the .05 level
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Table 7D ANOVA test for RDT of propranolol hydrochloride coated with chitosan B after moist heat

treatment for different time interval and size of passageway in pH change system

Sum of Mean .
df E Sig.
Squares Square
Bl:1  Between Groups | 8866.009 3 2955.336 135 .560
Within Groups 32150.857 8 4018.857
Total 41016.867 11
B1:3  Between Groups | 22643.263 7547.754 2473 136
Within Groups 2442 52.625
Total p ’ ,
Bl:4  Between Groups - 1 966 455
Within Groups
Total o {" _f
B1:5  Between Groups 0 4.751 035
Within Groups 0 My, 7
i
Total 4 el
]
B1:6  Between Groups | 87339.71 "' ;’ 9.906 20.816 .000
- o,
Within Groups 11191.1 — 1398.893
AN,
Total ’
B1:12  Between 8.662 .007
Within Groups 5 ‘ 685.%
Total 304.110 1
¢a &
B1:24  Betw | -3 .8 10.257 .004
Within Grbups 4422922 8 552.865
¢ ‘ o/
T

18

UUANAN!
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Table 8D Maltiple comparisons for RDT of propranolol hydrochloride coated with chitosan B after
moist heat treatment for different time interval and size of passageway in pH change

system
Mean
Formula (I) Orifice (J) Orifice Difference Std. Error Sig.
(1-J)
Bl:1 0.00 200.00 -70.0165 51.76136 .627
400.00 -11.9107 51.76136 997
-41.3812 51.76136 .885
200.00 51.76136 627
51.76136 744
51.76136 957
© 400.00 51.76136 297

51.76136 744

51.76136 953

51.76136 885

51.76136 957
51.76136 953
B1:3 0.00 0b00- | J 45.11190 183

45.11190 907

AV

RS 183
400.00 w217 | asanso 430
~ , ~ 29,8 _{:j ﬂsﬁm 930
490.00 " ' | 451119 907
Y
EJ 430
awmnmmmﬁ%m
600.00 82.6338 45.11190 397
200.00 -29.8038 45.11190 930
400.00 49.4739 45.11190 756

* The mean difference is significant at the .05 level
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Table 8D Maltiple comparisons for RDT of propranolol hydrochloride coated with chitosan B after
moist heat treatment for different time interval and size of passageway in pH change system (Cont.)

Formula (I) Orifice (J) Orifice Digeﬁce Std. Error Sig.
a1
Bl:4 0.00 200.00 19.7817 31.52286 .939
400.00 45.5650 31.52286 .580
600.00 44.7591 31.52286 .593
-19.7817 31.52286 939
.7833 31.52286 878
/ : 31.52286 .887
31.52286 .580
31.52286 .878
31.52286 1.000
31.52286 .593
31.52286 .887
31.52286 1.000
B1:5 37.69444 .094
37.69444 067
37.69444 .103
37.69444 .094
37.69444 995
| 37.69444 1.000
37.69444 .067
' ! ’ 37.69444 .995
‘a arl e e d2.48410 o 369444 990
ﬂﬁﬁ"ﬂ%‘y ﬁ_ﬁﬂ " 3769444 103
i 200.00 2:5888 37.69444 1.000
SR UNIINHARE o

*The meap difference is significant at the .05 level



166

Table 8D Mﬂtiple comparisons for RDT of propranolol hydrochloride coated with chitosan B after
moist heat treatment for different time interval and size of passageway in pH change

system (Cont.)
Mean
Formula (I) Orifice (J) Orifice Difference Std. Error Sig.
()
B1:6 0.00 200.00 171.8098* 30.53842 .004
400.00 208.8581* 30.53842 .001
202.4519* 30.53842 .001
30.53842 .004
30.53842 .698
30.53842 .800
30.53842 .001
30.53842 .698
30.53842 997
30.53842 .001
30.53842 .698
30.53842 997
B1:12 21.38092 .041
21.38092 .053
21.38092 .009
21.38092 041
’ 21.38092 .998
25.530 ‘T "J 21.38092 .708
400.00 .|‘ -73.7687 21.38092 .053
AU NN TN G|
29. 6644 21.38092 .609
_QJ
2016
R SN AN TINET
400.00 -29.6644 21.38092 .609

*The mean difference is significant at the .05 level
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Table 8D Maltiple comparisons for RDT of propranolol hydrochloride coated with chitosan B after
moist heat treatment for different time interval and size of passageway in pH change

system (Cont.)
Mean
Formula (I) Orifice (J) Orifice Difference Std. Error Sig.
(1)
B1:24 0.00 200.00 89.8463* 19.19835 011
400.00 87.6917* 19.19835 013
00.0C 82.7087* 19.19835 .018
200.00 19.19835 .011
19.19835 1.000
19.19835 986
19.19835 .013
19.19835 1.000
19.19835 995
19.19835 018
e
A2, ¢ 19.19835 986
AGO00. - - |-/ 19.19835 995
* The mean difference is significant ;'g.m ' evel
e
% :' - J,
Y— )

Table 9D ANOVA test & -4% ablets containing ditterent
amount of sodium chloride after moist heat treatment fo ‘»!‘]. ours with 400 um of
passageway in deionized water (V)

Miib]
F Sig.
/S

Betw: S m .000

Within 8roups

Total
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Table 10D  Multiple comparisons for RDT of propranolol hydrochloride coated tablets containing
different amount of sodium chloride after moist heat treatment for 5 hours with 400 um

of passageway in deionized water
o o Mean 95% Confidence Interval
Difference Std. Error Sig.
Formula Formula - Lower Upper
(D)) Bound Bound
B1:5:400 B2:5:400 -615.0913* 27.02855 .000 -715.9053 | -514.2774
B3:5:400 -606.8814* .000 -707.6954 | -506.0674

B4:5:400 .000 -742.9784 | -541.3504

B5:5:400 .000 -532.8400 | -331.2120

B2:5:400 B1:5:400 514.2774 | 715.9053

B3:5:400 -92.6040 | 109.0239

B4:5:400 -127.8870 73.7409

B5:5:400 82.2514 | 283.8793

B3:5:400 B1:5:400 506.0674 | 707.6954

B2:5:400 -109.0239 92.6040
B4:5:400 787 -136.0970 65.5310

B5:5:400 .001 74.0414 | 275.6694

B4:5:400  B1:5:400 541.3504 | 742.9784
-73.7409 | 127.8870
B3:5:400 -65.5310 | 136.0970
B5:5:400 210. 1384‘ 27 02855 109.3244 | 310.9524
B5:5:400

CAIENTE ‘n:w ﬂ’r.r T
9 mm g IE gy

* The mean difference is significant at the .05 level
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Table 11D ANOVA test for RDT of propranolol hydrochloride coated tablets after moist heat
treatment for S hours with 400 um of passageway in deionized water and glucose solutions

with different osmolality

Sum of =
df Mean Square F Sig.
Squares
Between Groups 1779250.8 3 593083.599 95.885 .000
Within Groups 49483.016 8 6185.377
Total 1828733.8

Table 12D  Maltiple com g prainolg ochloride coated tablets after moist
; B1:5:400) in deionized water and

95% Confidence Interval
() )
Medium  Medium i Lppe
Bound Bound
0.c0 M 1.00 M -470.1855 -21.6246

200M -939.0646 -490.5037

.000 -758.6098
1207.1706

3.00M

100M  0.00M ‘*,"____
- T —————

200 M Sl

21.6246 470.1855
-693.1595 -244.5987

3.00M m -736.9852* | 6421514 ( -961.2656 |  -512.7047
200M  0.00 “ 727841 21844 | 5037 939.0646
lﬂ:‘u HQ*‘%]‘ ' w : ﬂ‘ﬁ ij.ssm 693.1595
3.00M -268.1061* -492.8865 -43.8256

512.7047 961.2656

736.9852* 64.21514

2.00 M 268.1061* 64.21514 021 43.8256 492.3865

* The mean difference is significant at the .05 level
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