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Appendix A

+Table 31 Percenl of Propranolel Hydrochloride Release From Coaled

Sucrose Deads Formulation 1 in 0.1 N HCI
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Tuble 32 Percenl of Propranolol Nydrochloride Release rom Couted

Sucroese Beads Formulalion 2, 3 and 4 in 0.1 N HC]
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Table 33 Percent of Propranolol Hydrochloride Release from Coated

Sucrose Beads Formulation 5, 6 and 7 in 0.1 N lCl

0. 1NHC1 i

: FORMULATTON : sp | .
o Bl 30l

i i L2197 =

. i 1.92: :

2 : 0.9

- % 2.30

; : 1:19: »

= H -] .-33 —

: C; 2.048 :

s - 4.39 :

H ! ;5—: '/ .

ey

|

--------------------

i

""__1; -

. =

o ks,

i

& :';57:‘ 3



183
Tuble 34 Percenl of Propranolel Hydrochloride Release from Coaled

Sucrose  Bewds Formulabion 8, 9 and 10 in 0.1 N HCI
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Table 35 Percenl of Prﬂprinu]ol Hydrochloride Release (rom Coated

Sucrose  Beads Formwlation 1 in Phosphale Buffer pll 6.8
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Table 36 Percenl of Propranolol Nydrochloride Release from Coaled

Suerose Beads Formulation 2, 2 and 4 in Phosphale Buffer pH 6.8

RUFFER

-----------------------------------------------

- 2 9 0.00 - o, 00 - a.nn -
. ‘ ! 35,24 - S o
4 a9.78 - 0.9g -

47 el : I i,
L S5.05 - 1.34 -
: 2,50 2.45 =
S Aal1.99 - .14 -
& 84 .23 - A.12 :
; Gl 200 = N e
‘ B7.568 - 0,72 =
: BT P 293 ¢

G Al T
an._aa - .43 =
A4.a7 - (.65 2

1h,. 50 - 2030

£y o6 - 4,93

- = Vi 14 -
) i 0.0 - o.a0 -

. W20 - 2. 1% ;
z 3374 - .16 =

AudIngnineng

?cf.ﬂf:r 2 D,?] P

IMANIANEING Y I

: (] o 0.25

-

b
s s
- 0

Chid o s

1.’?.05 L ﬁ"‘:..--.



186G
Table 37 Percenl of Propranolol lydrochloride Release Crom Cosled

Sucrose Deads Formnlabion 5, 6 and 7 in Phosphale Buffer phl 6.8
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Tuble 38 Percenl of Propranclel lydrochloride Release from Coabed

Sucrose Beads Formulation 8, 9 and 10 in Phosphale Buffer pll 6.8
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Table 39 Percenl of Propranolol Nydrochloride Release from Coated

Sucrose Beads Formulation 1 in pH Change Melhod

Pl CHANGE - "
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Tuble 40 Percenl of Propranclol Hydrochloride Release from Coated

Sucrose Beads Formulation 2, 8 and 4 in pll Change Method
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Table 41 Percenl of Propranclol lydrochloride Release from Coaled

tnerose Peads Formulation 5, 6 and 7 in pll Change Melhod
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Table 42 Percenl of Propranolel Hydrochloride Release from Conbed
Sucrose Beads Formulabion 8, 9 and 10 in pll Change Mebhod

pH CHANGE
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Table 42 Percenl of Propranolol lydrochloride Release from Coaled

Sucrose Beads Formulabtion 11, 12 mnd 13 in pll Change Mebthod
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Table 44 Percenl of Propranolol Hydrochloride Release from Conled

Sucrose Peads Formulation 14, 15 and 16 in pH Change Melhod
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Table 45 Percenl of Propranolel Hydrochloride Release from Coaled

Sucrose Beads Formulabion 17  in pll Change Melhod
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Table 46 Percenl of Propranolol]l Hydrochloride Release [rom Coaled

Swernse Beads Formulalion 18 in pll Change Mebhod
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Tuble 47 Pereenl. of Propranolol Hydrochloride Release (rom Coaled

Sucrose Deads Formulabion 19 in pH Change Melhod
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Table 48 Percenl of Propranolel liydrochloride Release from Conled

Suerose Deads Formulabion 20 in pll Change MelLhod

1 H 1 Ilf'-.1|t-|'

..................

---------------------
---------------------

FORIIATTON - TIMECHR. ) YRELEASE - sp s
HK 0.00 0.00 - (Y
, 5665 .95
&2.70 : n. 7o
G650 : )L
68.21 : | .00
HD.T5 = o
: 72 538 200
5 B /5. 25 : 2.94
: . §7. 99 1.93 :
. el 35 L T
: - .10 - AT
N2 - 86 Gl
.z - 3 _8F :
S, 52 - 293
G o,
WM. - 2.9
9. A7 - | oo

-----------

FIUEW'WIEWI’?WEI']ﬂ‘i
’QWW\‘Iﬂ‘iﬂJﬂmﬂmﬂﬁﬂ
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Table 49 Pereenl of Propranolel Hydrochloride Release from Coabed

Snerose Beads Formulabion 21 and 22 in pH Change Method
e b iA

FORHU AT 0N STIMECHR. ) s SRELEASE “n
e T n.nn‘aiii-ﬁ:ﬂ&';"' (i
’ DE.49 = (i,

2T A 1.0
2415 = | .26
PP = Y37 =
40,39 = 1.2 1
R ZLBTE &

: ‘ ; 0o 00 - 3 1
AR Ao

5 L 31 A 6, 9%
589 - .00
L7 o T 5.9
59 39 - L 50
\ J.7F 4 A
S L o W
'-h_j : .I:f = j - f{ B
A4 .33 - 2.9% =
I o =
SL:BL = | S L
48.61 = 2.9
g 13 : X, 0
- o S E e LA 2.91 3
- . IHig' L& - .51 =

- AL LT 2N

s kL2 - 3.0
N :  M|3_A0 : T
@gn - gh_6%9 = s S

ﬂuﬂqmawgﬂawaﬁ; B

Qﬁﬂﬁﬂﬂﬁmuﬁﬂﬂﬁﬁﬂﬂ X

t 2400

F'l
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Table 50 Percent of Propranolol Hydrochloride Release from Coaled

Sucrose Beads Formulation 2% and 24 in pll Change MeLhod

pH CHANGE

............................................
B - - - - - - - R S e

- FORMULATTOM -TIHF(HH Y zﬂFIEA%F : sn :
2 D.O0 = D.00 =
H 11.84 - n. &g
- 12807 : 1.18 :
- 2534 = L2 =
2 33.04 = 2.83 :
H 4153 - 295
- e L 3.29
. 70:31 = &.21 =
74.79 = 264
: 7620 = 2.087
. Fa.04 = 1.37 :
2 91 = 3.75 1
= - rer i 2.60 -
. : Bo.an z 2.8n
; 5 HBO.496 3 l1.99 =
- 20,50 = Z. 95 -
= 8072 3 qg.01 =
A a.on 0,00
= .51 = 1-kl) =
= '1-21 ! ]...?5 -
- r—————————————— ] g LI
2 f P .05 3.92 =
= : et 47 .06 = 3.868 :
: - : 57 .07 1.95 :
= -Eu DD Gh_ A8 = O L
: .88 = 2.84
AuLAN 18
Hﬂi?ﬁﬁﬂfﬁm L 4l
g & = 5.02 =
5 s S.72 =

QWWﬁﬁﬂifuu%“lﬂﬂEEQﬂﬂ 2%

. 22.00 :  77.48 : 195 -
' = - “4.00 : Z27.50 : e~

-----------------------------------------------
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Table 51 Percenl of Propranolol Nydrochloride Release from Conled

L
werose Beads Formulation 25 and 26 in pll Change Melhod

H CHANGE

-----------------------------------------------
-----------------------------------------------

: FORMULATION :TIME(HR. ) : ZRELEASE : a0

: 0.00 - o.00

: 192.87 - L.21
- 27.02 = 1.84 =
z S2.61 - 2.94 -

* S&6.30 - @240
: 32.78 : 2.84 =
49.68 - 3.50 :
56,92 0.49 -
&2.02 - 285 2

% £5.50 = .03

H &35 = Hoad
: 71.23 = Z.05 =

H 72.56 3 206
: 7395 = S.98 w

- 74.24 = P EH

: 7A_AT - LR
: L L SO

.00 .0

o9 07 = 093

z e 5821 - 1.1%9
- =iz o T BT 1.3X7 =

: A Jan. 24 - | .8t
£ T = 50,408 = S92 =

g ¥ . U0 g 5944 520
z 2 6 ﬂD : &5.22 = 2.84 :
- &5, Qﬂ = 2.68 :
ﬂUEl'JVIEIYﬁWﬂ'mﬁ L
1 i A 39 ¢
- 14.00 - 2. ﬁl &.10 :
S 29
awqmmmuwéﬁwaé&ﬂ %
E 285 .
- : 22.00 - 7321 = 1.98 :
C = 29.00 = 7a.a = o

------------------------------------------------
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Table 52 Pervenl of Propranolol Hydrochloride Release from Coaled

Sucrose Deads Formulabion 27  in pll Change Melhod

pH GHAMGE

-----------------------------------------------
...............................................

: FORMULATTOM : TIME(HR. ) : ¥RELLEASE : sn 3
2 27 0.00 D.0o0 : 0.00 :
H A 20_ 86 : 0,89 -
£ 29 .39 = 1.10 =
. 35.08 - 1. A3 =
. 3. 82 2.94 =
s 41.70 : 5.94 :
- B3.30 3 b e b

S aE 2 A.92 -
. 55.99 - 1.84 :
z 58.19 : 2.94 :
v &0 27 - .39 =
z &2 .30 = 5.93 -
: YT T 2.96 =
: Ga3.42 & G4.06
: BE. 17 = 3.00 :
s G710 = .85 =
= WLV 2.85 1

...............................

¥
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'Tphje-ss Percent of Propranclel lydrochloride Release from Enuta&

Suerose Bewds Formulalion 28 and 29 in pll Change Melhod

pH CHANGE

-----------------------------------------------
-----------------------------------------------

: FORMULATION * =TIME{HR.):%RELEASE : Y 4
: 28 z 0.00 = 0.00 : 0.00 -
- = 1 D.25 =+ 12_62 : )i 3
: \ 18.37 - 0,98 :
: \} 2916 = 1.84
H 39 .66 1. .45 =
B 50.75 2.9
4 aE. 72 = 2.8B5 =
H 7202 - 30
s Z4.10 - 2.89
- AT e | X.95
H i 1.96 =
E JE.60 205
g 7o, .89 = 4.96 =
7R.94 : T
7 .01 : .02 =
2 N S s
: 72T 2 295
s 0D.o0 - 0o.00 :
i 12.48 » .68
= 1892 ¢ 209 ¢
- g L20 B1 : .48
- bt i1 .95 - 2.94 ¢
: Y B3.63 - 3.85
: Faen. 47 - 2.95
z = il FoU91 » 4.93 -«
. : 8.00 - 75.91 : 3.68 =
H H elO._00 - = I 275 =
19 = 1.98 -
ﬂuEl’JVIElﬂﬁf?ﬂl‘]fF D alos
2 ?9 BW z 505
] 18- T 4.03 3
ARANIBNEINLRTY 1
a F.05 =
: 396

...............................................
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Tuble 54  Percenl of Propranolel Hydrochloride Release From Cosled

Sucrose Beads Formulalion 30 and 381 in pll Change Melhod

P CHARMGE

-----------------------------------------------
-----------------------------------------------

: FORMULATION :TIME(HR. ) : XRELLEASE - sh :
z 30 . 0.00 = o.00 : 0.00 -
H [ z 13.48 = 0,495 -
z \ 20.01 = 1.02 =
H 30.33 : 2.84 1
£ 41.25 - 1.2/ =
& 52_91 : So8 2
] Eo L = S.94 -
: 73.25 = 3.95 -
E 75.19 = .04 -
: 89.71 = 4.95 -
: 79.38 : 2,96 =
CT9.7A 5.03 =
8002 - 2.95 =
= B0.0%9 : & A5 8
z 20.12 = 258 :
- BO.29 : PR
AN s & B
T on = )
: 93 = L.
- 35 - 0o, %4 -
. . 5.9 =
z 2. 70 = 4.80 :
= td 1.15 : 5.09 :
H e 0o.02 : 2.59 =
s S-00 4} 73.07 : 2.85
: : B.00 - 74.92 ¢ 1.84 =
. Qro.oo 7. 'Enl.l . S
ﬂ . 2.68 :
'HEI’JVIEWITTRI?I& :
: Z2.64 =
s lﬁ- B G540

qma\anmuvﬁﬂmg@gg
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Tuble 55 Percenl of Propranclol Nydrochloride Release from Coaled

Sucrose Beads Formulation 32 and 22 in pil Change Method

P CHANGE

-----------------------------------------------
...............................................

-----------------------------------------------

by
b i)
om
xa)
-
~J

TR TI T |

sB2.28 = .97
: Z1.50 3 1.18 =
% JE. 72 = 0
- 7825 = 219 -
< - 3.29 =
5 79 7 s Ly T
s BO.32 = .19 =
2 a0 .26 - 3.92 =
: =032 - =
: T B R L
- 81.01 - 2.9 -
. 3 = Sy .
0.0 = 1 0 1
I7:18 2 1.12 3
4191 = L 36 =
47.43 = D.55
52.15 = 2093 .
: SE.78 = F.95 =
= Gl . 36 = 4.91 :
: 7023 = 376 =
= 8.00 - 72.43 = 290 =
- = A.86 -

1:-4
":G

ﬂummmﬁﬁi_ gz i

- 16 00

" 24.:}13 :
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Table 56  Percenl of Propranolol Nydrochloride Release from Coaled

Sucrose Beads Formulation 34 and 35 in pll Change Melhod

« Pl CHANGE

-----------------------------------------------
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

s FORFIUEATLON :TIME(HR. ) : XRELEASE : ah :
H 5 0.00 - 0.00 : 0,00
B J32.99 - 0n.,ose :
¥ . J37.24 - 2.93 =
: : 45_02 - 1.84 =
3 a2y s S.7h &
g 52,93 ; 2.8
i 58.91 = 1.83 :
: H2.49 - P64
- 6532 = 2.94 -
: BE .94 = 204
= 68,23 : 2.80 -
H [0 B S B LT
- 1‘19-95 a .....H-"l H
H 20,18 = S.28 -
E Z1.41 : AL
H Fe.D3 iz 2-85 2
- FT2.05 1 4.37 =
n.on ; R.Da
z : 2894, = 2oLY s
: 34.78 = 392 2
% e @ AS.59 = 095 =
47 .44 = 1.80 =
2 50.75 = 1.74 :
: 53.30 : 204 -
- o B S
63 3? - 1.835 :
] 2.94 :
F’HJEI’J‘VIEWI? ﬂ']ﬂﬁ 2 Lo
- B T
]ﬂ Do : &7 . ?? "

2.85 2

awmmmuw*ﬁﬁ%ﬁé&i 18

s 24.00 - F1.26 = 2.68

-----------------------------------------------
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Table 57 Percenl of Propranolol Hydrochloride Release [rom Coabed

fnerose Beads Formulation 36 in pll Change Mebhod

pH CHANGE

........................................
& el A e e R R e B B R R TR R R LR R A A e A

= FORMULATTION :TIME(HR. ) : ERELEASE b B =
0.00 - 0,00 =
25.98 0.96 -
.92 L JF =
34.95 = b S e
SE.A47 2.19 =
41.39 = 1.36 =
A7 0 = 1.928 2
S0.53 - 2.920 =
53.30 : 3.85 :
55.04 : 4.90 3
56.98 : 287 =
58.91 = 902 3
Gl 22 = L.9% 3
A1 .53 = .85
PP T - P i S
a3.89 = 4.95
(ST I L g

---------------------

AULINENINYINT
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Table 58  Percenl of Propranclol lydrochloride Release from Coated

Sucrose Beads Formulalion 87 and 38 in pll Change Melhod

pH CHANGE

.............................................
srE e W a e B R AR R R R EE RN e e e e e e DR R e .-

y - 0,00 s
B = N.&w
. 1.18 :

w03 gy

LT
]
L]
~Jd e
{1
Ll

LT L

il
—_
*
Tl
-

L]

i

5 : 2.85 =
= s S. 85 .
H -| G0 -
- 5.90 =
- = 1.95 =
: : 295
- - .25 &
= 2.85 -
& A5 =

...........................

. 0,00 -
D.9X% :

z : 1.9 &
: » o220 .
x 1.40 3
B - P
H = 4,92 =
: : z 2.85 ;
Ei ﬂD ?7" 61 £ Jo91 o«

=
o
=

1 ﬂummﬂﬁ@jfﬁﬁmi T
qmasnssiEingsgy 4

z 24_.00 : 2 1.36 ¢

-----------------------------------------------

t
ha
[

j ]
a3

'
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Table 59 Percenl of Propranolol lydrochloride Release from Coated

Sucrose Beads Formulalion 89 and 40 in ph Change MeLhod

pH CHAMGE

-----------------------------------------------
-----------------------------------------------

: FORMULATTON sTIME(HR ) LYRELEASE - Sh -
P — B R T e e s - .
z o - 0. 00 0.00 - o.og -
H 1.11 = 1.17
: 1.17 - 1.72 =
= 5.26 1.73
- 12.43 - l.84 -
: 18,93 - | IR 5 4
z 35.48 - 2.75 =
: 45,36 3.84
z 53.45 3.90 =
r aD.05 - 2.84 -
z T 2.01 =
2 &8 .30 1.85
% &E5.89 - 4.03 =
: 6.9 : 1.63
- 69,06 = 2.19 =
2 &9 .47 - | .99
- ?I-irl - M ﬁ
- 0n.o0 - ao.oo -
S D.3% : 1228
7 0.89 - 0,99
: 2.39 1.18 :
- 7.58 - 1.36 ¢
s B P & L
2 29.07 = 4.8F =
- . 0 3882 s 2_ 84 -
- . k B DD - 40 41 z 0.8
s § Z.95 2
undilinds:: o
iq'L;EJfJ‘V1 DS . 2.80
= 16.00 : 52.03 : .23

masnseisiiniigy 15

-------



209 °
Table 60 Percenl of Proprannlol Hydrochloride Release from Coaled

Suervse Beads Formulalion 41 lobl and 42 in pll Change Method

PH CHANGE

= FORMULLATLON TIME (HR.) : ZRELAEASE : Sh
. 41 lot ] D.00 0.00 - 0.00 -
s 3 .72 = p SO L T
z D.B8 = 1.73 =
2 .07 L I
f 16,11 = T
: 30.05 = 1.83 =
£ S2.03 : .94 =
A5, 42 2.84 -
: 73.30 - 1.53 ¢
. 77.09. = 3.85 =
- 80.44 - 4.05 =
: a20.85 - &.02 :
: B1.149 - 1.85 =
: 8l.14 : .93 :
£ 2120 0.20 :
81.37 : 2.94 -
= 81.43 : 4.01 =
- oo = k. (I =
: .66 : D.27
. 1.27 : 1: 825
: 5.29 : 193 -2
¥ 14.49 - 2.84 :
] 28.55 - 3.85 -
- 51.56 = 3.9 =
z - e 63 21 2.85 =
- £.00 wn = L7 .
i - : Y e
ﬂuﬂﬁﬂﬂﬂiﬁﬁh Pg:
t e u .93 =
: lﬁ-ﬂﬂ - F 335 7 3.85 :
: 203 =
ARININTAMEIYIRY
4.02 =
- 34 Do s ﬂﬂ.?ﬂ :_ 3.98 3

-----------------------------------------------
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Table 61 Percenl of Propranclol Nydrochloride Release from Coaled

Suerose Deads Formulalion 43 and 44 in pH Change Method

PH CHANGE

-----------------------------------------------
-----------------------------------------------

s
)
2
=
=
>
=t
I—]
<
=
aaf
H
=X
m
—~
e
b}
—
2
=
m
-
>
m
>
(oA
m
A
=

-----------------------------------------------

e AR gy

16.35 - 3.97 :

28.11 - J.91

A5.54 = N T 5
: LA A.935
: 68,73 - 5.28
- Ja.10 = .10 -
: I35 ¢ 2.95
2 7746 2.47
b Z7.851 - o LR
= 2r.TE . q4.9% -
= FRIBE : S.p0s =
: R385 : 1.74 -
: 29,07 = L. T
5 I T o.0n -
' L D, 9e
= .55 - 1.29 =
: 5. 895 = S84 -
= =31.19 : 2.84 -
H AR A7 = S.27

3.95 =

'
—
0
)

: . L0 - 9 52 a0 1.95 =
= : &.00 EDLAD - 5. 85 =
: ¢ B [ - 4.92 -

69 _01 :

ﬂfln 41 - 1.79 =
5023 - 0.49
5.51

7 S.98 -

AudInupiinds
AN IUNED R 17

: 24.00 - 77.02 - 1.29 -

.................... R e ‘

................
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Table 62 Percenl of Propranolel Hydrochloride Release [rom Coaled

Pellels Formulation 55, 56 and 57 in pH Change Melhod

P CHANGE

-----------------------------------------------
----------------------------------------------

..............................................

T LTI TR T
=
g
i W
o L
n
o
=]
T

; 53.59 = 1 .20
: 59.54 1.32 =

2 - 62,72 3 1.4l
: = Br. D0 3 1.28 =
: &g/l ¢ 1.64 3
: &9, .28 - 2.84 :
: 69 .46 : e e T
: &2 46 : 2.7 =
< 0.00 : 0.00 -
. 0.9 : Lo 3
: H9.A5 = -y T
.:. o 1 T i L .15 =
. FTR.E2 @ 2.6 3
750 |1
L 8379 = p .1
gh.3) = .97
.My ¢ ) I

: 6553 = R £

- b BETE | 218
: ) 0.00 - (.00 -

z i dl .56 : 2,84

0.50 & m i n.o :
B 0 I L L.i8 2

AUL INGY 'a'v%zah; ‘i‘,?;

qmmnmumﬁmﬁi_

---------------------------------------------

L
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Table 62 Percent ol Propranolel Hydrochloride Release from Coaled

Pellels Formulalion 58 and 59 in pll Change Melhod

PpH CHANGE

-----------------------------------------------
-----------------------------------------------

- FORMULATIOM :TIME(HR. ) : %RELEASE : SDh :
z 58 0.00 0.00 - n.on :
] 4.2” - t]-.f"hﬁ =
H 11.23 = 1.09 z
26 31 h N 1L
1 F2.56 = 1.24 =
H A4 L35 2.359 =
z a3.99 = b B
: .54 = 2?13 2
E B.13 = 1:3L =
~ 09 .46 2.45 ¢
. 90.21 : 1.38 =
: 9035 2.13 :
g a0, 38 3.12 3
- 90,42 a.10 =
- Sy, 58 - 2.50 :
w09 - S.41
9109 . 1.54 2
- 0D.00 : 0.0n s
2.99 - Lo2
H 10.36 -« 2.18 -
: ' 3.26 - 1.43 =
: —— .19 - 2.435
. 3. 00 - 1.78
= - 5373 5, =
= T .00 W 7a.28 Sl E
H s5.00 - 86.09 : 2.99 -
= ; Ly = 28.69 - SR
ﬂummm S AR TS
: L9 - 1.54 «
N 16.00 - Qp.07 : 243 2
- S0 - 2.45 -
ammmmuﬂﬁ%mﬁﬁ-ﬁ’ﬂ
2L - I, : 132 =
2 24.00 = L0.88 - PLEL s

-----------------------------------------------
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Table 64 Percenl of Propranclol Hydrochloride Release from Coaled

Pellels Formulalion 60 and 61 in pll Change Melhod

P CHAMGE

-----------------------------------------------
-----------------------------------------------

= PORMULATION  :TIME(HR.): %RELEASE:  sp :
£ AN B8.00 .00 Nn.00
- b L (.92 :
H I T 1.17 =
- 2421 - 1.25 =
: 33.05 : 1.27 =
- 4221 - 1.53 :
= 58.46 : 1.27
= R34 - D2l 2
z = e 1.0 P
: B2 3] - So10
z B 24 - 2.44
H 84359 - 5 %
H 09 - 332 1
: A B5.23 - 2.85 -
H \ B85.58 4035 -
2 4 g5_0%9 - SN2 -
T | 1 | .k
: n.on . n.nn
1 : 2LES N B
) & 9.36 = 2.
H 19 = 3.92 .
£ =99 - 285, ¢
. .92 - L. &4
& 835,93 : 3.85 -
= - z .28 - 2.90 =
: - z A R a.01 -
2 ‘a 0.3 1.27 =
Al U INHN B3 15
H QU H : 2317 = 2.18 -
X & 16. 00 - 835008 2.08 -
: E 3 s - 1. 84 -
YRIANNIUN BTN ETNY 2%
' H 2 00 = B83.95 - 2.19
L i :  24.00 : 8395 - 2 (09

-----------------------------------------------
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Table 65 Percenl of Propranolol Hydrochloride Release (rom Coaled

Vellelbs FormulaLkion 62 lobl and 63 in pll Change MebLhod

pPH CHARGE

-----------------------------------------------
...............................................

IoogeHun A T sTIME{HR. ) : XRELEASE: 0 -
: G2 lnt 1 0.00 - D.00 - .00 -
H 2.83 = 1.18
s Q.02 - e TR
: 18.54 = 2 b
E 27.07 = o ol o AL
: . G R = . .T34
= 54.01 = A2 s
: G372 & g
: 75,21 A
T S J .94
# Fa g - 5 I R
z Bo.D9 : | B
- 20.33 - 2 .69
BO.73 = 4.38 :
an .95 = 1.36 =
Bl09 ¢ AN |
: 21.15 : e A
- D.oo : 00
#? .54 L
: 8.4 : 2.94 :
: 152, D.594 -
E 24 M) = 3.94 -
: 33.27 = .95 ¢
- 50.61 : .73 -
: . &.00% 5975 : D05
: Bo00 - &E.75 3 S.80 :
4B 5 3.90. ;
ﬁumwﬂww&mn‘i B iR
H o, 4? - 4835 :
14 00 - = Z7.02 -
= i
QW'TﬁQﬂ‘iﬂJllW} ,‘J'ﬁi{l 1o
‘ 4 4.27 =
24.00 =2 29 _ 90 .19

-----------------------------------------------
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Table 66 Percent of Propranglol Nydrochloride Release from Couled

Pellels Formulation 64 and 65 in pll Change Melhod

pH CHANGE

-----------------------------------------------
-----------------------------------------------

: FORMULATION sTIME(HR.): ZRELEASE: bq

4 2 0.00 0.00 = 0.00 :

z 2.43 = 118
z 7.99 = 1.83 :

2 14_59 = 2_9%

z 4.98 : 2.84
z 31.09 : S.21 2
44 .84 = 2.30 =
: SE.03 : 3.0 =
z &4 .33 = 3.29 :

£ ZJ1.20 - G056

73,26 0.92

= 75.42 4.91
% I.68 3.99 =
2 73.986 : 2ulh =
= J4.19 = R o

M sl T S JLFER
1 - T ».74 :
z D.OD = 0.00 -
= L A 1.l8 2
. 7.58 - 1.3& =
: 135.37 = 2.40 =
1,19 & a.08 3

N 2L 1.%4
41 .61 = 1.83 =
& ! : .h8 - w.an .
g = EI UCI a1 _06A = Sl =
s H 53 . ?1 ¥ 1.894 =

AusinenimBangs . i
s = 3.20 =
- 16,00 - &6 96 s 2,94 =

qmanalinidndds £

-----------------------------------------------

LN LA 1 ]
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Table 87 Percenl of Propranclol Hydrochloride Release from Coated

Pellels Formulabion 46 in 0.1 N HC)

(I R .
= FonMuULATITON TIMEC{HR. ) : ¥RFEL EASE - ah
0.00 =+  0o.00 -
SF .35 1.2
de . T2 - 1.0%9 =
55.4:2 2,90 =
&2 60 X. 75 =
LE.99 = L
T I G20 ¢
8835 = =
Q.73 = 1:805 2
A A5 3 S.14
o L g =

.....................

AULINENINYINg
ARIAATAUNNINGA Y
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Table 69 Percenl of Propranolol Nydrochloride Release (rom Coated

Pellels Formulation 48, 50 and 51 in 0.1 N HCI

U INHGL

-------------------------------------------
-------------------------------------------

= = ow o=

s T ORMULATTON :TIME(HR. ) : ¥RELCASE - ap :
- 4% . 0.00 - .00 - n_nn
: 34.79 l.a2 =
- 43.99 - 2.91 -
. 51.32 - A-T3
. 58.70 - 2.83 -
b 65,40 - 3. 92
: 91,90 S.97 =
: 85.89 - 3. /2
- ga. e - Viad =
. 91.19 - 249 3
: 21 .41 = .80 =
5 .00 - .oy -
: 32_03 ] .53
13302 .28 1
51.80 - 1.6%
57 _9%9 O |
L. 19 2 S s
20.80 - 4.7 =
B4.17 - 5..50
. 87.33 : .99
= ' 20.15 : 1.97 -
4 )1 .22 3.09 =
Y.
-l " Q.00 : 0.00 -
: : z 30. 84 1.98 -
- - 0.50 : A2 68 = 2.19 -
. ‘a :  @A.00 : 51.55 - 3.07 :
AUBINUNIRBONGS : 1
’ p : oy .87 =
: 4 4.00 = 79,89 - G

____________________________________

LA 1

12.00 : an_72

PR TINAS N =

-----------
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ammmmum?ﬁﬂm
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Pereenl of Propranoloel Hydrochloride Release from Coated

Fellels Formululion 52, 53 and 54 in 0.1 N HCl

O LMHGL
FORMUL AT TON TTML(IIH J D ERCLEASE - oo
: LY - 0.00 - .o L T
z F7 .83 - L.2%
47.47 - 2.71 -
56.54 - §.00 -
E;.:' - ﬂ? = s ﬂfl -
5 GHE_ 5D - 1 G R
: 24 _a8 P Y
z 8.2 - 1.63 :
5 aa.90 - e |
: 21210 1t
: q?c n-{‘“ [ 4] 1-1'1 -
: 0.0 - 0.00 -
x I7.69 - I Y
47 .76 - L
S56.93 - 2,805 =
ot T e | I T
(52 B, 1) N 2,37 -
z a5_.59 - LI L S
: BE9s - S
: 29,43 - Gl =
= ¥l.85 - ST
+ '-d 210 ,: 285 -
: " . 0.00 0,00 -
-y - l 25 - 37,84 - 1.1A 5
= 5{] ‘17 5"..: =4 1 = ﬂ? "
2 1.83 :
Auiinonsianss 5
= 2035 H
z 2 HG =

B5_1

z 12.00 - Q215 - .29

-------------------
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Tuble 71 Percenl of Propranolol]l Hydrochloride Release from Coabed

Pellets Formulalion 45 in Phosphale Buffer pll 6.8

BUFFER

-----------------------------------------------
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Percenl of Propranolol Hydrochloride Release frowm Costed
pil 6.8

Table 72
Pellelts Formulalion 46, 47 and 48 in Phosphale Buffer

R A R i m W e s e e e
--.----+-+-q*-,-_:::27::::: """"

S PORMULATION  STIME(HR. ) . YRELEASE . o
- L& : 0.00 - 0.00 : 000 .

:  33.05 . 1.2% .

‘
: : 38.21 - 1.493
: 11?-'7'9 3 r.:““:ﬂ H
: 54_.52 . i i, e T
: G276 - L =
: £2.89 - 1.42 -
: BE-HU E 2.16 2
: B5.57 - 4. 33 -
B .69 - .07
i7.99 . 3.56
: C.on 0.0
S2. 01 213
3 J8.13 1.7 =
: 4689 - | E
: 5.0 184
z h.]."'.'}'-'; 3 ]' i
: 78.89 - .33
: .01 LG
: e 5.09
: iy 1 - R
: 32 : F=57
: . e 0.00 - 0n.nmo -
: . 8 : i 32.30 = l.G7 .
: _ z af - 37.08 - 2.56
: ‘ﬁ o el ¢ ? - 3.?5'-: C
AUBINENTNEEE : oo
- & : Sl L, .19
4 : 4.004  77.10 @ 2.78

- 12.00 : 85.43

qmIANnIAR BN |
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g
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Tauble 73 Percenl of Propranclol Hydrochloride Release from Coated

Pellels Formulubion 48, 50 and 51 in Phosphale Buffer pll 6.8

B LR

---------------------------
--------------------------

....................
-------------------

S PORHULATTION  TIME(HR.): ZRELFASF: an -
""""""""""""""""" a.no - o.o0 -

30.99 : 1.27 -
3. 9% - 219 -
A .21 2.5

. 55.80 : LoXl =
- G413 - D.9F &=
B B3.6a i | . O
: 85.52 : L.6a 2
H 2685 2.98 : i
. BE.51 = 3 !
: 9.50 - 0 !
- ﬁ o0 - 0.0 -
. 28.38 = 2.96 :
- 320 = 2,01 -
z A&.09 = ] . 1&
5 .23 L.265
GaLEE = 1328 -
- 2. 12 - Fe -
2 a9.01 - 5, S 2N
. B5H_37 : 2,47 :
= g7.95% - 4.03% -
: an.a9 - "2 7 L
: 0 0.0 - 0. N0
- z U 6 a9 : W I
= z 0. ‘WI 7 l'_-“:l - X34z
= =07
quiineninging s
2 54 = g
= 4 00 - o0 ?ﬂ . 1.9¢6
< 0,90
RN 15
z : 3.87
- l2.00 : 87.95 - e

-----------------------------------------------
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Table 74 Percenl of Propranolel Hydrochloride Release [row Coabed

Pellets  Formulation 52, 53 and 54 in Phosphale Bulfer pll 6.8

BUIFF K

:::::::3::::;:;::::::::::::::::::::;::::::::;::

FORMuE A TTON :TIMECHR. ) : ZRELEASE: I z

= e _ .00 - .o - (¢ ok I_lLI -

z J - 31.90 = L. 32 -

= 3 4357 = @oan .

: 52.41 = S.H42 s

: 59,79 - J3.74 -

: i, g ¢ 2.97 =

z B39 = bR 1 of H

: se. 0l = L. 29 =

: 89.a0 - e 3-;'1 2

S 01827 = @08 .
=} ':Jl.drl H I I'-“rr
z ao.non - i i

. 3,20 - (.97 :

3 49.N5 - (n_7R -

= 53.02 - ] .29 ;

Gk, 3 - J o Eh e

G0 i = I S

5 .14 - SEL e

3 et B 2.5

90.40 : 1.78 =

g 0L - L7922

s 1 8 2.34 -

: o.0o0 - 0.00 :
= : 53-4? ] Lol9

. -+ 50 - E 2,09

= 2 N S0 -

ﬂummm il'mﬁ'%:

. - o =

rL : a5, 5 1.97 =

L

'QW'] ﬁ\‘lﬂ‘mﬂml & @?J 290 ;

- = 2.75 ;

H 12.00 - 2. .67 - 3.96 -

...............................................
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Table 75
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Percenl of Propranolol Hydrochloride Release from Coaled

Pellels Forwulabion 45 in pll Change Method

pl CHANGE

) e e e g
..........................
A A e e e T R B R R R R e = e

D FORMULATION  :TIMECHR.):XRELEASE : 8D =
T an 2 0.00 : 0. 00 0.00 :
- D25 = Jd .69 3 Q.96 2
. £ AL.O7 = n.78
. . 48.35 : 0.92 -
5 . 55.65 : 1.28
5 . 5897 - o 9%
: 2508 = 3.04 :
. 86.57 : .05 -
. B9 x.10 i
: O, N D75 - oo
; R, S8.80 - 1.97 :

________

¥
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'i‘uhla 76 Pereenl of Propranclol Hydrochloride Release from Coaled

Pellels Formnlation 46, 47 and 48 in pll Change Melhod

pH CHAMGLE

----------------
...............

s FORMULATION :TIME(HR. ) : XRELLEASE - an :
[T 0,00 0.00 0.00 =
z 27.85 = .79 =
- 31.99 = L.92 =
3E8.13 pr e
4 0.05 2.49 -
: 1 1.90 3 L 0
; : &4.89 = 4.01 =
z /B.86 = 48
: 78,94 = 2.84
- 80.99 : 367
: 21 = 3.25 =
a.00 0 i
: - L AT 2. D5 = L .[a =
: gl USRERCRA 014 2.0 :
z ( A 33,42 - .01 -
: A9 ) - b L
: oD, X7 - B N . S
: G210 - 1.34 -
z L5 L1 4
it = o ] 7.0 - 2o
z il 249 S3.99
: Gy . 59 - i, 537, A gl
- LU_00 - O
- , , : W 2A .95 - 0.3 -
= e I"‘ b ":"'j 1!"! E ]r‘:'.: =
: = # 2,30 :
’ﬂum‘ﬂﬂﬂiﬁﬂ’]ﬂ?’? . 2L
z ] B - 219 =
z .DD : 6l .50 1.18 ¢
OB - 74 . 171.# A L et
ANIOAEBNERY [
- J.5% -
% 12.00 LT 263 =

_____________________________________________



Table 78

2T
Percenl, of Propranolol Nydrochloride Release Crom Costed

Pellels Formulation 52,

PH CHAMGE

53 and 54 in pHl Change Melhod

...............................................

: FORIMILATTON -TIHF(HH }~XFFLFh”' D .
* LA 0D.00 : 2.00 : .00 -
2 A S B s g
5 A5 10 = 103 =
- 55.1% = 2.9
2 5,05 - 403 =
. GE.31 : il
3.4 |

8r.0h = = . T

08 = R L

= aQn.uz ; L7 3
all S5 -

- 1.0 . =
= LT I . O
=TS | O 6

T oL

A 1 | B

S b R | PR T

£ L7 55 A .04
- i 3 o LR 2
H 7 Fa S %
z 1.4 295
: 510 S.E2
z ; II,lHEI L (.on -
: ’ 2 i, O 1 59 =
- U 50 - . T 99 =

79 2 147 »
ﬂummﬂmy@gnmm 4
g o 1, FE&: =

B - e Fo B

1.7 =
’QW’]ﬁﬂﬂ‘imﬂﬁﬁt‘?ﬁﬂﬁlﬁﬁﬂ 174
n | L P o o S

T 5 12.00 : Qe &0 - S 200 =

.............................................
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Appendix B

Calibration Curve

The concenbration versus absorbance of propranolol nel

N HC1 mcid al 288.6 nm aud in

in meLhanol al  289.8 nm, Jin @

phosphate bulTer pl E.:'- presented in Table 79-n1
and showed a ljnu-v fﬂ*“—:nﬂ p wiblddi@ecorrelalion coefficient
< 0.9996, 0.90838 and ¥. The slandard curve of
propranvlol hidr; r, - : tession analysis  was

illusbraled in Fig

Table 79 Ahaurhung ¥ propt e roghloride in melhanol

delermined gl

e e e e e A

B L L L LT

ﬂuﬂqwﬂﬂswawﬁfi
ammmmnmmmaa

g : D.2360

- o e o e oy e e

B o o o e R AW T E T R R AR G
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Tuble 80 Absorbance of propranolol hydrochloride in 0.1 N 1C] acid

delermined al 288.6 nm.

Concenbralion {(ug/ml,) . Absvrbance
0. 0000
0.0415
g.o818
D.1222

0.1625

o

Table 81 hydrochloride in phosphale
nm.
Absorbance

Concen LruLl f.#l (ug/ml. )

-------- AHBIRERTNEINT —
ammn‘smumwmm

0.0786
i 0.1175
b 0.1564
10 _ 0.1953

12 0.2342

S R e - e e B . S e s e e e
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Figure 101  Calibralion eurve of propranolol hydrochloride in

0.1 N nel
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Figure 103 Calibralion curve of NPLC melhod



232 -

The Consbruclion of Calibralion Curve in IUPLC MelLhod

The concentration versws ratio belween peak arca of
| internal  standurd (pindolol)  and propranolol hydrochloride with
- HPLC  method  ab 272 nw.  were presenled in Table 82 and showed
he correlalion coefficienl - 0.999

)nu]al hydrochloride afler

regression  analyg TS 1 Lps L ratl el igure 102 .

a lincar jeJuLmnHIup Wi 1

. The sLn.nr.!urtJ.

Table 82  Ralio internal  slandard  and

W JIPLC mebhod al 272 um.

B e o

1.379

ﬂ‘lJEl’J‘VIEWIﬁW i

2.292

=R FARIATUUIINGIN Y
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Figure 104 The represenlalive ¢hromalogram of Lhe consbruelion
of calibration curve
key = A Cone. of propranvlel hydrochloride 10 g fml

4 Conc. of propranclol hydrochleride - 50 up/ml
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The Chrosalographic Condilions

Yohile phase 0.04%% M Monobasic polassive phosphale buffer

splulion - Acelonilrite ( 13 : 7 )

Diluting agent Distilled water - Acetonilrite ¢ 13 : 7 3

Flow rate

Deleclor

Column

Voluepe injecl

ReLention Ligh 7 minutes

v w#d 4  pinutes

ot
N

AULINENINYINg
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Appendix €
The sLabilily of propranolol hydrochloride coaLking solulion

Normally, Lhe coaling process was finished wilhin 4 hr.

Thus, the stahility of col solution was obtained wilh npre

nebhod, The 5Luhi]i,é;;;n \ 'fi—;‘Iiﬂ Tuble 83 and  illustraled
in Figure 105. The alogram was shown in

Figure J07,

Table 83 The sl il dnls r ‘ E~H hydrochloride coaling

Fiwe (I WL. (gs100m].)
u 4 A 5- BE
1 5.11
i ﬂ‘q'lﬂﬂﬂ?ﬂﬁﬂ 20.31 G.on
3 ﬂUH’iﬁ%&lﬂﬁWﬂMﬂ’i 185

D.6810814608

w—--’ﬂ RAIMINTUNRIANGIAY
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The slabilily of propranclol hydrochloride coaling beads

The slabilily of propranolel hydrochloride in coated beads
were oblained wilh NIPLC melhod. The stability data was shown in

Table 84 and illpstrated in Figure 106. The representalive

chromalogram was shown inJ

Table 84  The slhodeide

beads

e e aR R S T Ty T T T

PELLETE

Monlkh @ Conc. (o 7. g/ 100u one. Cag/nl) W Cg/100m 1)

- S e S8 S -

o= 43 d.61
b 1865 R v | . 3. 50
9 3 2 a3t 3.56

(7]
e

HF-‘—*‘FHH-I'-*‘\-I—-—I———— ——-———————-r——-q- B e e e T S —

ﬂuEl’J‘VIEWI?WEI’]ﬂ’i
’QW’WNﬂ‘iﬂJNWl’mmﬁﬂ
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Figure 105 SbLabi hloride conking solulion

-
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W o freT ml

Yaulh =

ﬂUEl’J‘VIEWIﬁWEW’m’i

qmmmmumwmaa

B 1.2
rinE Cment I‘-}

5] SICRDSE + PELLET

Figure 106 Stabilily of propranolol hydrochloride cosled beads
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Figure 107 The repgh the stability test
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Figure 108 The representative chromalogram of Lhe stability Lest

of coating beads (at 3 month)
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Appendix D

The Classificalion of Sucrose Cryslal

One lilogram of suerose crysbal was classified wilh sicve
size annlysis, The avernge purﬁunLugus by weighl of sucrose erystal

o were shown in Table BS.

which retuined on each sieva gi

Table 85  The per ::,ﬁ“;:;my‘ eight"BT ols silfied suerose

Sieve Sigs Ok W/W (average)
(20

vinddo

AU GO 0.48
0760 o.10
A0 U.04

------------------ e e e e e e e v WA B R e

ﬂUEl’JVIEIW%Wﬂ’m’i

The Commercial Produgl Release Nglb

ammmfuumqwmaa

Commercial product of propranoloel hydrochloride 80 wg is
Ilnderﬂi LA 80 which duplicated dissolubion in 3 wmedium as 0.1 N
IHEJ, phosphate buffer pll 6.8 und pll change webhod.  The release
data was shown in Table 86 and release profile was  shown  in

Figure 109-111, respeclively.
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Table 86 Release data of commercial producl in several medium

TIME * Drugs release
(hr.) 0.1 N HlicCl buffer pll 6.8 pll change nelhod

s B S T T o o o o o (e o B o B8 o o o

0 0
0.25 4.37
0.5 5. 30

1 9.94
1.5 14.14

2 19.04

q 33,68

6 44.06

b 51.49
10 57. 76
12 64.06
14. B7.63
16 ?u‘ua Q4197 70.98
! ﬂummmwmm
2 B4.64 Qf5.938

’QW'] ANAT NAILR N S

i B7. 50 91.84 T9.97

e e e T T T L T S ————
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Figur ), A
gure 111 tompeY producl C(Inderal LABO)
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]
Table 87 The Content of Propranolol Hydrochloride in Coated
Neads and Commercial Producl
= i AT G AR RAROLOL. MG - ab = T, 0 PFEADS T :
: - COMTENT ¥ (ng) - ZONE GAPSULE (my) -
TS Bt LAy By = . - - Y S .J »}r. ! 'U =
L : 2 - H AE9 .54 =
i = ."‘:?’:1-6-"[ -
- R LR e S
i z Sefl. 47
b - S T
L oW .60
- ey LT A
+) r e, 2
e - 38571 1
1id : 190,53 z
11 " ALFLAS
] -~ X, 37 =
175 1 A28 .35
| ) AFF. 28 =
1, - P e
. el Lt
| .?I M
bit VOB LB =
¢ Vel &Y A 2
T = o o | N
#1 2 ALSHLE2
[ 2 ARE A5
: . P
| H PO v
; 52 .96

FI'lJEI’J'VIEIVI’iWEI']ﬂ‘i
ammnmummmaa

-------------------------------



Tuble 87 (conl.)
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...............................................................
..................................................................

FORFE AT TGO ;I"-'FUH'-’HANI)LDL Hlf:l:- S0 : WT. OF BEADE IH
fmﬂﬁ

. < COMTEMT (mg) = sOMT CAPSLYE

a i e T T R o ET TR R e
"ea
bUat T 2
b ol |
5 -
g s
A5 =
%) ;
ol 1
g -
S 5
¥ .
s £ B
et s =
At ~
A LoT ) :
wl a2 :
b i s s
yo- -
T
2 3 |
2% 4 R Ll
3 3 - 4 e =
T iomp e
g ..--“"::"_.ft .
hed -
A i
Al

AL L2

W
L ¥ b
T e O
4a T
SOE L
3302,

el

310,
8 B
.-FI:":

SE,

G492

i BB

AR LD

A39.
A5

ﬂ ._.lf'l ¥y

G
B
&l
g4
I
16

RE 5o

0z
2

A
5r
|‘]-‘:=-

q‘)l_

28

T B |
G e 95

R

R C
g i |
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e |
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Table 87 (cont.)

FORPRN ATTOH : PROCRANEOL. HE] - wh - WT. OF RFADS TR 5
COMTEMT () - SOHE CAPSIN T Cmg) _
o ; P 6% . OBt ¢ - CSiNTy 1475 .
“u? - 83.57 : 0.20 - ' 324 .53
. A3.09 - I o 31942
. r:‘l - " .91 - RO
%3 0.4 - AT 15 4
*--'- 0.74 : AT
: j_l._(: ‘ D88 - o R T 1 S
v *!r:"; | A l,f;ﬂ- 5 -'1-”7:'_!"-.3 =
' o+ 50 2 . S22 0
a el S LAR =

T

A5 .89
AN A |
QLR |
AT 75

s LT 8

Fot 1] .
i II. - ) | i iy Ffrlujl

-‘-:I H A 54 1
o5 g 151 .24
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