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APPENDIX

Appendix A

Calibration Curve

The concentration versus absorbance of propranolol hydrochloride in methanol
at 289nm, in water at 289nm, in 0.1 N HCL acid at 289nm and in phosphate buffer pH
6.8 at 289nm were present in table 4 -7 and shown linear relationship with correlation
coefficient  0.9996, 0.9999, 0.9998 and0.9999, respectively. The standard curve of
propranolol hydrochloride after regression analysis was illustrated in Figure 1-2,

Table 4 Absorbance of propranolol hydrochloride in methanol at 289nm.

Concentration (pg/ml) Absorbance
0 0
10 0.202
20 0.408
30 0.610
40 0.812
50 1.040

Coefficient of determination = 0.9996 ; Y =0.0207x - 0.0095
(y = absorbance ; x = concentration)
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Table 5 Absorbance of propranolol hydrochloride in water at 289nm.

Concentration (pg/ml) Absorbance
0 0
10 0.184
20 0.366
30 0.554
40 0.740
50 0.922

Coefficient of determination = 0.9999 ; y = 0.0184x- 0.0004
(y = ahsorbance ; x = concentration)

Table 6 Absorbance of propranolol hydrochloride in 0.IN HCL acid at 289nm

Concentration (pg/ml) Absorbance
0 0
10 0.210
20 0.418
30 0.631
40 0.843
50 1,070

Coefficient of determination = 0.9998 ; y =0.0213x- 0.0043
(y = absorbance ; x = concentration)
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Table 7 Absorbance of propranolol hydrochloride in phosphate buffer pH 6.8 at 289nm.

Concentration (pg/ml) Absorbance
0 0
10 0.207
20 0.410
30 0.617
40 0.821
50 1.040

Coefficient of determination = 0.9999 : y = 0.0207x - 0.002
(y = absorbance ; x = concentration)
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Figure 60 The representative maximum wavelength of propranolol hydrochloride in

Water.
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Figure 61 The representative maximum wavelength of propranolol hydrochloride in

methanol
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Figure 62 The representative maximum wavelength of propranolol hydrochloride in
0.1 N HCI.
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Figure 63 The representative maximum wavelength of propranolol hydrochloride in
phosphate buffer pH 6.8.
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Figure 64 Calibration curve of propranolol hydrochloricle in water.
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Figure 65 Calibration curve ofpropfdnolol hydrochloride in methanol.
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Figure 66 Calibration curve of propranolol hydrochloride in 0.IN HCL.
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Appendix B
Percentage of Drug Release

Table 8 Percent of drug released from core tablets
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Table 9 Percent of drug released from coated tablet coated with cellulose acetate(l liter)
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Table 10 Percent of drug released from coated tablet coated with cellulose acetate(21iter)
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Table 11 Percent of drug released from coated tablet coated with cellulose acetate(31iter)
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Table 12 Percent of drug released from coated tablet coated with cellulose acetate plasticized with
20% PEG 400(1 liter)
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Tahle 13 Percent of drug released from coated tablet coated with cellulose acetate plasticized with

20% PEG 400(2liter)
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Table 14 Percent of drug released from coated tablet coated with cellulose acetate plasticized with

20% PEG 400(31Liter)
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Tahle 15 Percent of drug released from coated tablet coated with cellulose acetate plasticized with
40% PEG 400(1 liter)
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Table 16 Percent of drug released from coated tablet coated with cellulose acetate plasticized with
40% PEG 400(21 iter)
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Table 17 Percent of drug released from coated tablet coated with cellulose acetate plasticized with
40% PEG 400(3Liter)
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Table 18 Percent of drug released from coated tablet coated with cellulose acetate plasticized with
60% PEG 400(1 liter)

T @%Im Mn \ Vs
(o I 3

0 0 0 0 0 0 0

® B a0 0 0 1B 49

1 iirg i i irg (P o)

2 163 16 163 8% Q! 76

4 (gt 04 R 0w H

6 (173 B 18 )l & 4%

Table 19 Percent of drug released from coated tablet coated with cellulose acetate piasticized with
60% PEG 400(2liter)
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Tahle 20 Percent of drug released from coated tablet coated with cellulose acetate plasticized with
60% PEG 400(3Liter)
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Table 21 Percent of drug released from coated tablet coated with cellulose acetate plasticized with
20% DBP(2Liter)
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Table 22 Percent of drug released from coated tablet coated with cellulose acetate plasticized with
40% DBP(2Liter)
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Table 23 Percent of drug released from osmotic devices coated with cellulose acetate
(coating solution 3iter, film thickness 95mem )
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Table 24 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
20% PEG 400 (coating solution 2liter, film thickness 70mcm).
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Table 25 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
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20% PEG 400 (coating solution 3iter, film thickness 135mcm).
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Table 26 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
40% PEG 400 (coating solution 2liter, film thickness 145mcm).
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Table 27 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
40% PEG 400 (coating solution 3liter, film thickness 160mcm).
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Table 28 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
60% PEG 400 (coating solution 2Liter, film thickness 160mem).
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Table 29 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
60% PEG 400 (coating solution 3Liter, film thickness 230mcm).
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Table 30 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
20%DBP
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Table 31 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
40%DBP
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Table 32 Percent of drug released from osmotic devices coated with cellulose acetate film containing
20% DBP and 20% PEG 4000
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Table 33 Percent of drug released from osmotic devices coated with cellulose acetate film containing
20% DBP and 40% PEG 4000
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Table 34 Percent of drug released from osmotic devices coated with cellulose acetate film containing
20% DBP and 60% PEG 4000
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Table 35 Percent of drug released from osmotic devices coated with cellulose acetate film with
a700mem passageway
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Tahle 36 Percent of drug released from osmotic devices coated with cellulose acetate film with
a 1000mem passageway
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Table 37 Percent of drug released from osmotic devices coated with cellulose acetate film with
a 1500mem passageway
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Table 38 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
20% PEG 400 with a 700mem passageway (film thickness 70mem)
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Table 39 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
20% PEG 400 with a 1000mem passageway (fdm thickness 70mcm)
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Table 40 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
20% PEG 400 with a 1600mem passageway (film thickness 70mem)
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Table 41 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
60% PEG 400 with a 700mem passageway (film thickness 160mem)
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Table 42 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
60% PEG 400 with a 1000mem passageway (film thickness 160mem)
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Table 43 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
60% PEG 400 with a 1500mem passageway (film thickness 160mem)
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Table 44 Percent of drug released from osmotic devices coated with cellulose acetate with a400mem
passageway (using rotating basket apparatus at 50rpm).
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Table 45 Percent of drug released from osmotic devices coated with cellulose acetate with a 400mem
passageway (using rotating basket apparatus at 150rpm)
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Table 46 Percent of drug released from osmotic devices coated with cellulose acetate with a 1500mem
passageway (using rotating basket apparatus at 50rpm)

Ve

2=

2B RS CO O Bt R
BEREESSEEs~ oo
@%8§§§§%S§§OON§
BEREESEREE"cow
SRREEEEsSE"cc &
SEEEREEEEEE 2o .
REREREEISERoo

Table 47 Percent of drug released from osmotic devices coated with cellulose acetate with a 1500mem
passageway (using rotating basket apparatus at 150rpm)
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Table 48 Percent of drug released from osmotic devices coated with cellulose acetate plasticized wath
20% PEG 400 with a 400mem passageway (using rotating basket apparatus at 50rpm)
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Table 49 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
20% PEG 400 with a400mem passageway (using rotating basket apparatus at 150rpm)
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Table 50 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
20% PEG 400 with a 1500mcm passageway (using rotating basket apparatus at 50rpm)
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Table 51 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
20% PEG 400 with a 1500mem passageway (Using rotating basket apparatus & 150rm)
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Table 52 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
60% PEG 400 with 2 400mem passageway (using rotating basket apparatus at 50rpm)
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Table 53 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
60% PEG 400 with a 400mcm passageway (using rotating basket apparatus at 150rpm)
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Table 54 Percent of drug relaesed from osmotic cevices coated with cellulose acetate plasticized with
60% PEG 400 with a 1500mem passageway (using rotating basket apparatus at S0rpm)
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Table 55 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
60% PEG 400 with a 1500mem passageway (using rotating basket apparatus at 150rpm)
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Table 56 Percent of drug released from osmotic devices coated with cellulose acetate with a 400 mem
passageway (using rotating padle apparatus at [0Orpm).
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Table 57 Percent of drug relaesed from osmotic cevices coated with cellulose acetate with a 1500mom
passageway (Using rotating paddle apparatus at 100pm)
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Table 58 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
20% PEG 400 with a400mem passageway (using rotating paddle apparatus at I00rpm)
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Tabic 60 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
60% PEG 400 wath  400mem passageway (Using rotating padale apparatus & 100pm)
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Table 61 Percent of drug released from osmotic devices coated with cellulose acetate plasticized with
60% PEG 400 with a 1500mem passageway (using rotating paddle apparatus at 100rpm)
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Table 62 Percent of drug released from osmotic devices coated with cellulose acetate in pH-change method
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Table 63 Percent of drug released from osmotic devices coated with cellulose acetate 20% PEG 400 in
pH-change method (film thickness 70mem).
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Table 64 Percent of drug released from osmotic devices coated with cellulose acetate 40% PEG 400 in
pH-change method (film thickness 145mcm)
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Table 65 Percent of drug released from osmotic devices coated with cellulose acetate 60% PEG 400 in
pH-change method (film thickness 160mcm)
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Table 66 Percent of drug released from drug-lactose osmotic devices coated with cellulose acetate
plasticized with 20% PEG 400
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Table 67 Percent of drug released from drug-sucrose osmotic devices coated with cellulose acetate
plasticized with 209 PEG 400
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Table 68 Percent of drug released from drug-mannitol osmotic devices coated with cellulose acetate
plasticized with 20% PEG 400
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Table 69 Percent of drug released from drug-sodium chloride osmotic devices coated with cellulose acetate
plasticized with 20% PEG 400
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Appendix ¢
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Appendix D
Osmotic pressure calculation method
Osmotic pressure of lactose
The average value of osmolality (C) was 0.003 mosmol/kg. The dilution factor
is 100. R is the gas constant equal to 0.082 liter.atm/mole.degree. The absolute
temperature is 31 OK.
1= CRT
71=1(0.003*100)*0.082*310
=7.626atm
Osmotic pressure of sucrose
The average value of osmolarity (C) was 0.012 mosmol/kg. The dilution factor
is 100. R is the gas constant equal to 0.082 liter.atm/mole.degree. The absolute
temperature is 310K,
1= CRT

71=1(0.012%100)*0.082*310

71=30.504atm
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Osmotic pressure of mannitol
The average value of osmolarity (C) was 0.013 mosmol/kg. The dilution factor
is 100. R is the gas constant equal to 0.082 liter.atm/mole.degree. The absolute
temperature is 31 OK.
71-CRT
71=(0.013*100)*0.082*310
[1=33.046atm
Osmotic pressure of sodium chloride
The average value of osmolarity (C) was 0.096 mosmol/kg. The dilution factor
is 100. R is the gas constant equal to 0.082 litre.atm/mole degree. The absolute
temperature is 31 OK.
1= CRT

71=(0.096*100)*0.082*310

71=251.658atm
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Osmotic pressure of 0.IN HCI
The average value of osmoiarity (C) was 0.218 mosmol/kg. The dilution factor
is 1. R is the gas constant equal to 0.082 liter.atm/mole.degree. The absolute
temperature is 31 OK.
- CRT
71=(0.218*1)*0.082*310
71=5.542atm
Osmotic pressure of phosphate buffer pH 6.8
The average value of osmoiarity (C) was 0.325 mosmol/kg. The dilution factor
is 100. R is the gas constant equal to 0.082 liter.atm/mole.degree. The absolute
temperature is 31 OK.
11=(CRT

7 =(0.325*1)*0.082*310

71 = 8.262atm.
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Appendix E
Data in statistical processes

Table 84 The Anova analysis of percentage of drag released from osmotic devices

coated with various levels of PEG 400 in coating film.

ANOVA

Squar(en; df qﬁgrr]e F Sig,
ST o932 1 MBI G205
[ N B B AT
T 30895163 38

*

Ifa= 0.05 and degree of freedom = 12 and 26 then critical of F more than 2.15

* = significant, NS* = non-significant

Table 85 The Anova analysis of percentage of drug released from osmotic devices

coated with cellulose acetate with varying size of passageway.

ANOVA
quurgr(en; df qﬁgpe F Sig.
%Vdggn 13716 3 4512 03 NG
}éﬁggjgs 5072.898 8 10568

[
Total 5086.614 ol
Ifa=0.05and degree of freedom = 12 and 38 then critical of F more than 2.05

* = significant, NS* = non-significant
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Table 86 The Anova analysis of percentage of drug released from osmotic devices

coated with cellulose acetate plasticized with 20% PEG 400 with varying size of

passageway.
ANOVA
f |
Squargs df qﬁgpe F Sig.
?})Wﬁgn 55,939 3 18646 049 NG
G 180986 48 3330

Total 18455.775 ol

[fa= 0.05 and degree of freedom = 3 and 48 then critical of F more than 2.80

* = significant, NS* = non-significant

Table 87 The f-value of percentage of drug released from osmotic devices coated with

cellulose acetate plasticized with 20% PEG 400 with varying size of passageway.

Paired Samples Test

Paired Differences

95% Confidence

std. std. Error Interval  the Difference Sig.
Mean Delation Mean Lower Upper t df (2-tailed)
Pair 1 ;
400(m -1.6084 8177 2268 21025 11142 7.092 12
-700pm
Pair2
1000pm 2.1610 2.0486 5682 9230 3.3990 3.803 12 NS*
-400pm
Pair3
1500pm 2.7980 2.1458 5951 1.5013 4.0947 4702 12 NS*
-400pm
Par4
1000pm 5526 1.7616 4886 -5119 1.6172 1131 12 NS*
-700pm
Pair5
1500pm 1.1896 1.7718 4914 1189 2.2603 2421 12 NS*
-700pm
Pair6 1000pm
-6370 7239 2008 -1.0745 -1995 3.173 12 NS*
1500um

* = significant, NS* = non-significant
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Table 88 The Anova analysis of percentage of drug released from osmotic devices

coated with cellulose acetate plasticized with 60 % PEG 400 with varying size of

passageway.
ANOVA

cteen Squar(e)g df qﬁgrr]e F Sig.

FoupS 370.963 3 123644 087 R

LA VR Vi
Toa 63469010 5l

Ifa=0.05and degree of freedom = 3 and 48 then critical of F more than 2.80

* = significant, NS* = non-significant

Table 89 The f-value of percentage of drug released from osmotic devices coated with

cellulose acetate plasticized with 60 % PEG 400 with varying size of passageway.

Paired Samples Test

Paired Differences

95% Confidence
std. std. Error  Interval of the Difference Sig.
Mean Deviation Mean Lower Upper t df (2-tailed)
Pair 1
400pm 33569 2921 8124 51270  -15869 4132 12 NS
- 700pm
Pair 2
ar 0m 33345 34168 477 13197 5449 3571 © NS
-400pm
Pair 3
ar 1500pm 45385 32375 8979 25821 64949 8,054 12 *
-400pm
Pair 4
W e 3506 972 2098 21479 08 12 NS
- 700pm
Pair 5
ar 1500pm 11815 27158 7B -45% 28207 1569 12 NS
- 700pm
Pair 6 pm 1000
11540 23692 6571 -25857 2177 1756 1 NS

1500pm

* = significant, NS* = non-significant



Table 90 The Anova analysis of percentage of drug released from osmotic devices
coated with cellulose acetate with varying rotating speed.

ANOVA
Squar(en; f S F Sig.
%ﬁvggn 15,033 53007 0% NG*
!
}gf}gdgs 7357.304 7 102185

Total 1372.337 T

[fa= 0.05 and degree of freedom = 5 and 72 then critical of F more than 2.71

* = significant, NS* = non-significant

Table 91 The Anova analysis of percentage of drug released from osmotic devices
coated with cellulose acetate plasticized with 20% PEG 400 with varying rotating

speed.

ANOVA
quurgrgg df qﬁgrr]e F Sig.
e 558 301849 M9 NS

T T R T L7

Ifa= 0.05 and degree of freedom - 3 and 48 then critical of F more than 2.80

* = significant, NS* = non-significant
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Table 92 The f-value of percentage of drug released from osmotic devices coated with
cellulose acetate plasticized with 20% PEG 400 with varying rotating speed.

Paired Samples Test

Paired Differences

95% Confidence
std. Sid. Eror  Interval of the Difference Sig.

Mean Deviation Mean Lower Upper t df (2-tailed)
501 -

400pm P 7.069E-02 1868 5.180E-02 -4.22E-02 1835 0.005 12 NS*
100rpm

SOPM- ) seE0s 10423 2801 -6343 6254 -015 i NS*
150rpm

100rpm- -7.52E-02 .9647 2676 -.6581 5078 -281 12 NS*
150rpm
50 -

1500pm . SHPM 47318 17020 4721 27604  -708 2669 12 NS*
100rpm
S0rpm+

P -2.5932 2.4065 .6675 -4.0474 -1.1389 -3.885 12 NS*
150rpm
100rpm -

-.8613 1.0802 .2996 -1.5141 -.2085 -1.275 12 NS*
150rpm

* = Significance ,NS* = Non-significance

Table 93 The Anova analysis of percentage of drug released from osmotic devices

coated with cellulose acetate plasticized with 60% PEG 400 with varying rotating

speed.
ANOVA
Sum of Mean '
Squares df Square F Sig.
Between
Groups 345877 3 115292 081 NS*
i 67910309 1§ 1414798
P 58256.186
Total ' b1

Ifa=0.05anddegree of freedom = 5 and 72 then critical of F more than 2.20

* = Significance ,NS* = Non-significance
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Table 94 The f-value of percentage drug release from core tablets coated with cellulose

acetate plasticized with 60 % PEG 400 with varying rotating apparatus.

Paired Samples Test

Paired Dfferences
9% Conficlence

std Std Eror  Interval  the Dfference Sia.

Mean  Deviaton ~ Men  Lower  Upper t df (2-taﬁed)

opm W, LTES 205 @R B 0 am 2 M
5Qrpm-

150rpm 225 28838 7998 15172 19682 282 12 NS
100rpm-

150rpm -14931 25338 028 -30243 3810EQ2  -2125 12 NS

1500pm ~ Qrpm- i . :

p 100rppm -25155 25767 J146 40725 9584 3520 12 NS*
m 30308 21927 6082 43558 17057  -4.984 12 *
100rpm-
150pm -5153 28472 7897 22359 12052 -653 12 NS*

* = Significance ,NS* = Non-significance

Table 95 The Anova analysis of percentage of drug released from osmotic devices

coated with cellulose acetate with varying rotating type.

ANOVA

Sum of Mean

Squares df Square F Sig.
Between
Groqps 16.504 3 5.501 051 NS*
Lithin 5135.821 18 10699
P 5152326
Total ' 51

Ifa= 0.05 and degree of freedom = 3 and 48 then critical of F more than 2.80

* = significant, NS* = non-significant
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Table 96 The Anova analysis of percentage of drug released from osmotic devices

coated with cellulose acetate plasticized with 20 % PEG 400 with varying the rotating

speed.

ANOVA

Sum of Mean

Squares df Square F Sig.
Between
Groups 55.348 3 18.449 049 NS*
Within
Groups 17996.442 48  374.926
Total 18051.790 51

Ifoc=0.05 and degree of freedom = 3 and 48 then critical of F more than 2.80

* = significant, NS* = non-significant

Table 97 The f-value of percentage of drug released from osmotic devices coated with

cellulose acetate plasticized with 20% PEG 400 with varying rotating speed.

400pm

1500pm
m

Basket-

Paddle

Basket-

Paddle

Paired Samples Test

Pared D'fferences

95% Conficlence
. Eor  Interval  the Dffefence Sig
Mean  Devigtion ~ Mean Lower  Upper t df (2-tailed)
21025 1429 3966 -29665  -12384 5301 12 *
10315 1822 5055 -698E-02 21329 2041 12 NS*

* = Significance ,NS* = Non-significance
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Table 98 The Anova analysis of percentage of drug released from osmotic devices

coated with cellulose acetate plasticized with 60 % PEG 400 with varying the rotating
speed.

ANOVA
f
Squar(e)s df qﬁgpe F Sig.
e 345877 3 usm e N

AR o030 4 147
Toa 665618 5l

Ifa= 0.05 and degree of freedom = 3 and 48 then critical of F more than 2.80

* = significant, NS* = non-significant

Table 99 The f-value of percentage of drug released from osmotic devices coated with

cellulose acetate plasticized with 60% PEG 400 with varying rotating speed.

Paired Samples Test
Paired Differences
95%Confidence
ad. ad. Enror  Intenal tf the Difference Sg.
Meen  Devation — (Waen lons upper t df (24alled)
400pm RaddeBas'H' 22063 35134 94 ATR  4M9% 2357 12 NS+
1500pm m' 57804 36080 10007 36RL 79627 8779 12 *

* = Significance , NS* = Non-significance
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