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APPENDIX A

CALIBRATION CURVE

The concentrations versus absorbance of propranolol hydrochloride in

methanol and in dilute hydrochloric (1:100) at 290 nm are presented in Table Al and

A2, respectively. The calibration curves gbtained by regression analysis of these data
are depicted in Figure Al and %

Table A1 Concentration SO anv calibration curve of the
propranolol hydrochloride i ) ~
Standard curv ppranololhyc ¢ in methanol at 290 nm

Concentration A 5 \

SD %CV
(meg/mD) [ n 280 4

10 0.21 7. 0.214: 0.00403 1.84880

20 0.428 |10.4289 | 0,423 4 0.00255 0.59734

30 0.6354 | 006334 6:6294 2 0.00247 | 038978

40 0.8451 | 0.842L0:8: 0.00139 0.16501

50 1. o 0.00285 0.27089

I 1.2 | ‘ ﬂ
Lfﬂuﬂqwﬂﬂ§WﬂWﬂ
’*zﬁma\m MyIaL

y = 0.02086x + 0.0089
R2=1

0.0 " 3 T T T
0 10 20 30 40 50
Concentration (mcg/ml)

Figure A1  Calibration curve for the propranolol hydrochloride in methanol using

absorption spectroscopy at 290 nm
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Table A2 Concentration and absorbance data for calibration curve of the

propranolol hydrochloride in dilute hydrochloric (1:100) at 290 nm

Standard curve of propranolol hydrochlore in dilute hydrochloric (1:100) at 290 nm

Concentration Absorbance
Ave. SD %CV
(mcg/ml) nl n2 n3
10 0.1981 [ 0.1978 | 0.1981 | 0.19800 0.00014 0.07142
20 0.3952 | 0.3963 y 39627 0.00086 0.21643
30 0.5948 [ 0 | 0 0.00033 0.05487
40 0.7903 +0.7 9387 0.00255 0.32104
50 0.988410. +0 ' 1 0.00248 0.25003
o lj’
1.2 ; ‘ =
P, V=
1.0 - ﬁ_ 3
0.8 - '
; | Mj’.’ |
2 06+ EEE
0.4 -
\ = 9:01985x - 0.0005
0.2 1 ‘ B
0.0 = : |
0 0 20 ' 30 40 50
Concentragion (mcg/ml)

o Augdngnanens

Figure A2 Cdllibration curve fod; the propranolol hydroc oride in dilute

e BRI ﬁ%ﬂ@%ﬁ""l‘ﬂ d



WEIGHT LOSS FROM PRE-HEATING

APPENDIX B
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Table B1 Weight loss from pre-heating of core pellets
Core Initial Final weight eight loss (gm) Average
pellet | weight weight loss | SD [%CV
(mesh cut)| (gm) 1 2 3 (gm)
14/16 250.00 |247.38 |2 46. #3 | 3.05 2.93 027 | 935
16/18 250.00 |247.0 6.84 | 3.16 3.32 0.50 | 14.91
18/20 | 250.00 |246 ' 2.81 3.11 0.33 [ 10.51
Rx 23 =
low 250.00 |248. % 2:13 1.63 0.48 |29.61
moisture -
Rx 26 v D
lowest | 250.00 |249.23 248. 48.8 1.11 0.97 0.18 {18.33
moisture % ’
MR
i i
b IA S

AU INENTNEINS
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APPENDIX C

The UV/visible spectrophotometry was used to determine the amount of
propranolol hydrochloride at 290 nm, which was the Ama of drug absorbances in
methanol and dilute hydrochloric acid (1:100). The absorbance spectra in methanol
and dilute hydrochloric acid (1:100) are displayed in Figure C1 and C2.

Additionally, the main composition of coated pellets are polymer and core pellets may

be absorbed UV light at the same wa \ \ g ropranolol hydrochloride (290 nm).

Hence, the blank pellets were ¢ Xy oit _FE PO and also determined at 290
N \..__

nm by UV/visible spectropheiometry. Th absﬁlues of coated pellets in both

media are shown in Table acteristics of coated pellets

in both media are sho N / ( \N\\.\\

characteristics of blank*pellefs d with ; ; D did not interfere in the

erved that the absorbance

drug absorbances.

QW’lﬂ\‘lﬂM‘Vi’YJV]&I

Wm& [nm]

O

340 350

Figure C1  The sample scan of propranolol hydrochloride in methanol
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Figure C2
acid (1:100)

Table C1
methanol at 290.0 nm.

The samplgfScs

The absorbanc

positions of coated pellets in

blef )

Main compositio &E 1 Ave. SD %CV
— - !".
Core lactose ‘ 0.00092 000110 000 0.00092 | 0.00018 | 19.56522
Coet e BT 8 IR NI BN T
williTudiasi 0 01 F 00109 | 0.00039 | 35.96657
e @ TR RIRFRIIAA SPEIN F-ba s
dilute hydfochloric acid (1:100) at 290.0 nm.
Sample | Sample | Sample
Main composition Ave. SD %CV
1 2 3
Core lactose 0.00113 | 0.00070 | 0.00090 | 0.00091 | 0.00022 | 23.64553
Coated core lactose
) . 0.0007 | 0.00078 | 0.00150 | 0.00099 | 0.00044 | 44.35627
with Eudragit™ EPO
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Figure C3

01

500
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Figure C4

The sample scan of core lactose with Eudragit *E PO in methanol
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0.05 <
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Figure C5 ochloric acid (1:100)
0.1
i
0/05 | e [ ------------------------------------------------
| i
Abs
(1] SERREEEEE EE TP T e P P Ty S TSt TR LI,

a*m mﬂsmﬂmfmma T

Figure C6

hydrochloric acid (1:100)

The sample scan of core lactose with Eudragit ®E PO in dilute
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APPENDIX D

PARTICLE DISTRIBUTION OF EUDRAGIT® E

The particle size of Eudragit® E was determined by Mastersizer S. It is a

range of light scattering based particle sizers (Mastersizer particle size analyzer,
p y them are a number of fundamental

%

Instrument manual). The results repo

concepts as follows:

° The result is

41 ¢

. The result is exp nt spheres

. The deriv

The first, this s, for example 11% of the
distribution in the size ca | I ncans that total volume of all
particles with diametefs ipfthiS fangd repre S LIS o the total volume of all

particles in the distributieh. of frequency curve.
ssed in terms of the volumes

of equivalent spheres. Consider/a cylindrical particle of diameter 20 microns and

The sphere of equivalent volume would have a diameter center on:

(14
e

With a spread from 20 to 60 microns.
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It is interesting to compare this with other techniques. Sicving would pass the
particles through a 20 microns aperture and classify them as 20 microns.
Sedimentation would give a result related to the total surface area, in this case
reporting a diameter of around 40 microns.

If wishing to correlate laser diffraction results with values from some other
techniques, it might consider applying shape correction using the result modification

procedure built into the Malvern program.

band limits:

The frequency cu the cumulative undersize

curve. The peak of al diameter — the most

commonly occurring re

The figure shows
9] 100
. S0
Oversize curve - ize curve (uses right
(uses right hand axis) 3 ] 80
: , 170
1 —__Frequency eurve(scaled to the
e} —— = O thel
1'5'\‘” analysis
N 140
y i Hlstogram 100 bands
1 ~\ @/ (usesthe left hand axis) - 20
L AU )
O. P - .'. } _‘\‘ . ”
0. 0‘ 100. oqs

Thé result ﬁom the analysis is the relative distribution of volume of particles
in the range of size classes. From this basic result the statistic of the distribution are
calculated. Moreover, the span and uniformity are calculated for described the
distribution of the particles. The span gives a description of the width of the
distribution, which is independent of the median size. The uniformity is a measure of
the absolute deviations from the median.

The interpolated results allow the cumulative undersize result to be determined

for any size or the size can be determined for any percent of the total result under that
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size. This latter is known as percentile. The result tables have listed the percentile size
for 10%. 50%., and 90%

The 50% volume percentile, expressed as d(v,0.5) is also known as the median
of the volume distribution. The v in the expression shows that this refers to the
volume distribution. There are the 10% and 90% cutoffs respectively for the
distribution. i.e.,

d(v,0.9) - 90% of the distribution is below this value

'Wls below this value

and result in size class /

Particle size anagsis of Eudragif E were evaluated and are presented in Table

Dla"”’”“ﬁﬁﬂ??lﬂﬂ‘ﬁﬂﬂ’]ﬂ‘i

Table D1 Pdtlicle size of Eudragx} E

Type ao.pl)i m ﬂ(viol;jmell m“ Am &gp EJe Uniformity | Ave.

Ground 13.93 56.58 120.45 1.883 0.5914
Eudragit® | 13.74 | 13.76 | 56.43 | 56.54 | 121.42 | 122.5 | 1.908 | 1.92 0.5994 0.61
E 100 13.61 56.62 125.66 1.979 0.6537
1.35 10.79 19.07 1.643 }
Eudragit® -

1.37 1.363 | 10.70 | 10.75 | 18.47 | 18.72 | 1.599 | 1.61 0.4467 0.46

E PO
1.3 10.77 18.63 1.603 0.4472
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System Details |
Range Lens' 300RF mm Beam Length' 2.40 mm Sampler: MS17 Obscuration 4 9% |
Prosentation: 30HD [Particle R |, = ( 1.5295, 0.1000), Dispersant R.). = 1.3300]
Analysis Model. Polydisperse Residual 0646 %
Modifications: Active — Killed Data Channels: Low 0; High 2
Result Statistics
Distribution Type: Volume Concentration = 0.0115 %Vol Density = 1.000 g / cub. cm Specific SA = 06000sq.m/g
Mean Diameters: D(v.0.1)= 13.93um D(v,0.5)= 56.58 um D(v,09)= 120.45um
D[4,3]= 64.02um D[3.2)= 10.00 um Span = 1.883E+00 Uniformity = 5.914E-01
10 _ Volume % 100
90
80
70
60
50
40
. 30
20
: N, 10
0 . T
0.01 100.0 1000.0
Figure D1 oit® E 100 (n))

Residual:

Obscuration: 4.8 %

0488 %

D(v.0.9)= 121.42um
Uniformity = 5 994E-01

Specific SA. = 0.5993sq. m/g

Particle Diameter (um.)

3

T i Rl A

100

@
o

()]
o

Figure D2 The size distribution curve of ground Eudragit® E 100 (n)
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System Details _
Range Lens. 300RF mm Beam Length: 2.40 mm Sampler: MS17 Obscuration: 47 %
Presentation: 30HD [Particle R I. = ( 1.5295, 0.1000);  Dispersant R.J. = 1.3300]

Analysis Modei: Polydisperse Residual: 0.414 %
Modifications: Active — Killed Data Channels: Low 0; High 2 !
Result Statistics
Distribution Type: Volume Concentration = 0.0109 %Vol Density = 1.000 g / cub. cm Specific SA = 06194sq.m/g

Mean Diameters: D(v,0.1)= 13.61um D(v,05)= 56.62um D(v.0.8)= 12566 um
D[4.3)= 6728um D[3,2)= 9.69um Span = 1.979E+00 Uniformity = 6.537E-01
10. T— T — Volume % o B o 5 o o 100
7 90
/i
A 80
M i & 70
u 60
50
i 40
T’. \ 30
J[ \ 20
.‘\
1 10
i Ne
0. i e R o
0.01 0.1 1000.0
Figure D3 The size distribuion curve ¢ Eudragit® E 100 (ns)
Range Lens: 300RF mm Beam Length: 2.40 mm d s Obscuration: 8.6 %
Presentation: 30HD [Particle R.I. = ( 1.5295; ,0:1 ]
Analysis Model: Polydisp - Residual: 0.784 %
Modifications: Active —
Distribution Type: Volume Specific SA. = 1.9970sq. m/g
Mean Diameters: D(v,0.9)= 19.07 um
D[4,3]= 11.56um , 2) .0 P Uniformity = 5.156E-01
i i ¥
20. ., Volume % N e T L n et e 100
s v | s
AUYINENINYING
“ J ‘ 80
P & A -
S AWIANNIUURINEIaE =
4 I
101 | A | . , 50
| 9 ;oA 40
L / :
/ ! 30
Jj ‘ 20
E / : 10
o—— < — - - — ‘.‘7,- '._ ..t . ,A .7‘-’4’..‘:7 -.\: o /." » . . N g1 s 8 SHTE B L.
0.01 0.1 1.0 10.0 1000  1000.0
Particle Diameter (um.)

Figure D4  The size distribution curve of Eudragit® E PO (n;)
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System Details
Range Lens 300RF mm Beam Length 2,40 mm Sampler: MS17 Obscuration: 84 %
Presentation: 30HD [Particle R | = (1.5295, 0.1000); Dispersant R.l. = 13300] ‘
Analysis Model: Polydisp Residual. 0 858 %
Modifications: Active — Killed Data Channels: Low 0; High 2
Result Statistics
Distribution Type: Voh C = 0.0059 %Vol Density = 1.000 g / cub. cm Specific SA. = 19164sq m/g
Mean Diameters: D(v,0.1)= 1.37um D(v.05= 1070um D(v.09)= 1847 um
D[4.3]= 10.78um D[3.2)= 3.13um Span = 1.599E+00 Uniformity = 4.467E-01
D0 s s e S YOIUME BT o L 100
90
80
2 70
i 3 60
100 50
I 40
1 30
Eh 20
z 10
0.01 0.1 "\ | 100.0 1000.0
Figure DS The size disif 1 ¢urye » 5P O (ny)
B J s 3
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APPENDIX E

COATING EFFICIENCY, FILM THICKNESS AND SPHERICITY,
SURFACE ROUGHNESS VALUES OF PROPRANOLOL
HYDROCHLORIDE COATED PELLETS

Coating efficiency

Table E1

different feed rate

Coatlng efﬁc

V///

oate p

hydrochlonde pellets with

ight loss
Application | Application | Load siz e Actual Obtained | Coating
Rx amount interval of pellet i weight gain| coating | efficiency
(gm) (min) (gm) (gm) level (%) (%)
(SM)
1 2.5 15 250 2.93 8.93 3.572 3512
2 2.5 30 250 293 9.43 3.772 37.72
3 2.5 60 250 2.93 8.73 3.492 34.92
4 S 15 250 11.98 4.792 47.92
5 5 30 2.93 12.04 4.816 48.16
6 5 60 zﬂ Tz];‘sj 11.87 | 4748 | 47.48
7 |[12.5 (half) 9 ¢l|3 4.452 44.52
J =
8 | 12.5 (half) 9.48 2.93 12.41 4.964 49.64
9 112.5 (half) 60 250 25 275 259.66 | 9.66 293 12.59 5.036 50.36
10 |25 (whole) 0 250 25 275 259.37| 9.37 2.93 12.3 4.92 49.2




Table E 2

difterent percent coating level
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Coating cflicieney of coated propranolol hydrochloride pellets with

Weight loss .
Load size| Amount [Theoretical| Final Weight Actual | Obtained [ Coating
Coating : from pre- . c 5
Rx of pellet | of polymer | weight weight gain weight | coating |efficiency
level (%) heating .
(gm) (gm) (gm) (gm) (gm) P gain (gm) | level (%) | (%)
m
9 10 250 25 275 259.66 9.66 2.93 12.59 5.03 50.36
11 15 250 375 .84 293 18.77 7.50 50.05
12 20 250 50 3.5 293 26.46 10.58 52.92
-
Table E3  Coating ¢ftici : chloride pellets
(studying the effect of pellet :
Pellet . . Weight loss | Actual
. Polymer | Load size inal t Obtained | Coating
size . = from pre- | weight
Rx size of pellet ra ain coating | efficiency
(mesh . ot heating gain
(micron) (gm) (gm) level (%) (%)
cut) (8m) ATLTTL 5 (gm) (gm)
13 | 14/16 10 25 ) il 2.93 18.15 7.26 48.40
14 | 14/16 56 250 2:93 597 2.388 15.92
15 | 16/18 10 250 ‘345 287.5 3.32 20.3 8.12 54.13
r q'
17 | 18/20 10 q‘IZ 37 3.13 A3 3ql 16.24 6.496 43.31

ARIANTUANTY
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Table E 4

(studying the effect of surtace roughness ot corc pellcts)

Coating cfTiciency of coated propranolol hydrochloride pellets

]
H
2]

Amount Weight loss
Load size Theoretical| Final | Weight Actual | Obtained | Coating
Surface of from pre-
Rx of pellet weight weight | gain . weight | coating |efficiency
appearance polymer heating .
(gm) (gm) (gm) | (gm) gain (gm) | level (%) | (%)
(gm) (gm)
15 normal 250 37.5 \]i’ 9 16.98 332 20.3 8.12 54.13
L .‘
19 smooth 250 375 «..,_' "ﬂ: B 3.32 15:39 6.156 41.04
20 rough 250 ﬂi \ 32 2535 10.14 67.60
o \\w\
Table E5  Coating€flici ydrochloride pellets
(studying the effect of mgist
. Load Weight loss
Moisture . Amount Actual | Obtained | Coating
size from pre-
Rx on of pol weight | coating |efficiency
of pellet
surface gain (gm) | level (%) (%)
(gm)
ﬂﬂ
15 | normal 250 el 3.32 20.3 8.12 54.13
21| Low f ] ﬂﬁ 1723 | 6892 | 4595
22 | Lowest 8392 | 5595
an




Table E6

(studying the possibility of sccondary coating laycr)

Coating cfTiciency of coated propranolol hydrochloride pellets

247

Weight loss | Actual
Load size| Amount |Theoretical| Final | Weight Obtained | Coating
from pre- | weight
Rx |Coating layer| of pellet | of polymer | weight weight gain coating | efficiency
heating gain
(gm) (gm) (gm) (gm) level (%) | (%)
(gm) (gm)
Primary
15 . 37.5 287.5 | 266.98 | 16.98 332 20.3 8.12 54.13
coating layer
secondary
23 : 37.5 4 NA 1554 | 6216 | 41.44
coating layer
S —
Table E 7 & C ’ olol hydrochloride pellets
(studying of comparis c ional liquid-based coating
for Eudragit” E PO) 3
Amoun ight loss
Load size oretical [ K Actual | Obtained | Coating
Coating of i g fi pre-
Rx of pellet . weight | coating |efficiency
process polymer 1 eating
(gm) m) (g gain (gm) | level (%) | (%)
(gm) = (gm)
13 | 15 % powder 250 375 2 - .22 2.93 18.15 7.26 48.40
24 | 15% fluidized 100 S > N 113 11.3 75.33
I
25 | 5% fluidized 100 = 2.98 2.98 59.6

y
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Film thickness

Table E 8

different feed rate

Film thickness of coated propranolol hydrochloride pellets with

248

Average Film Film Average area Area
Rx Diameter (mm) Thickness | Thickness (mm?) differences
Core 14/16 | Formulation ) icron) | Core 14/16 | Formulation (mm?)
Rx 1 1.2109 1.2989 Hv, l / 1.19623 1.37552 0.1793
Rx 2 1.2109 1.3054 1.19623 1.39151 0.1953
NNy
Rx 3 1.2109 1.3 /“\\ o~ .19623 1.40672 0.2105
,.// \\;x\ §
Rx 4 1.2109 : ' \\\g 19623 1.41223 0.2160
Rx 5 1.2109 : 67 \;\\\\ .19623 1.41233 0.2161
Rx 6 1.2109 1.3568 ‘ E ,' ' \ 1.19623 1.49910 0.3029
. _J’? \
dass TNE L
Rx 7 1.2109 1.3400 ) @ﬁ’f« - 26 1.19623 1.46051 0.2643
Rx 8 1.2109 0807 /| 119623 1.53513 0.3389
Rx9 | 12109 149623 1.57980 0.3836
Rx 10 1.2109 1.34 8 0.0684 68 4245 .19623 1.48025 0.2840
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QW’W\W?EUNW]'W]EI’W@EI




Table EY

dittcrent pereent coating level
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Film thickness of coated propranolol hydrochloride pellets with

Average Film Film Average area Area
Rx Diameter (mm) Thickness | Thickness (mm’) differences
Core 14/16 | Formulation (mm) (micron) | Core 14/16 | Formulation (mmz)
10 %
1.2109 1.3762 0.0826 82.6176 1.19623 1.57980 0.3836
coating
15 % '
1.2109 1.3771 1.19623 1.47772 0.2815
coating .
20%
1.2109 1.377% 31 1.19623 1.49223 0.2960
coating -
Table E 10  Film thigkfes : \H?- ‘ oride pellets (studying
the effect of pellet and p :
Average Average area Area
Rx Diameter (mm) kn (mm’?) differences
Core 14/16 | Formulatio n) | Core 14/16 | Formulation (mm?)
13 1.21092 1.3683 1,19623 1.49190 0.2957
»)
14 1.21092 13 = 149623 1.45567 0.2594
Bl
Core 16/18 | Formulation ﬁre 16/18 | Formulation
15 L v
1.04310 0 ﬁ8i2§ 1.08451 0.1922
Core 18/20 | Formulation
17
0.8742 97362 0.1831




Table E 11  Film thickness of coated propranolol hydrochloride pellets (studying

the cftect of surface roughness of core pellcts)

Average Film Film Average area Area
Rx Diameter (mm) Thickness | Thickness (mm?) differences
Normal core | Formulation (mm) (micron) | Normal core | Formulation (mm’?)
15 1.04310 1.15132 0.0541 54.1100 0.89235 1.08451 0.1922
Smooth core | Formulation | Smooth core | Formulation
19
.t :
1.03356 1.14393 ﬁ X | 0.87550 1.07118 0.1957

‘ | :
Rough core | Formulatig /MN\‘* Rough core | Formulation

20

1.08333

‘/// ﬁ QQ%E 0.96013 1.04031 0.0802

Table E 12 Film thicknéss ¢

the effect of moisture content of

\\ hlonde pellets (studying

Average Average area Area

Rx Diameter (mm 3 (mm?) differences
Core 16/18 swlation _(mm) | (micron) B 16/18 | Formulation (mm?)
15 1.04310 15 ( M.sms 1.08451 0.1922

Low moist | Formulafi Low moist | Formulation
" o T SRBH MRS
1.04977 1 T. ) 1 ! b.é97q3 1.08095 0.1837

PR R

22

9
1.04258 11397 0.05856 58.56 0.89194 1.10021] 0.2083




Table E 13

the possibility of sccondary coating laycr)
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Film thickness of coated propranolol hydrochloride pellets (studying

Average Film Film Average area Area
Rx Diameter (mm) Thickness | Thickness (mm?) differences
Core 16/18 | Formulation (mm) (micron) Core 16/18 | Formulation (mm?)
15 1.04310 1.15132 0.0541 54.1100 0.89235 1.08451 0.1922
L -‘i
Coated rx 15 | Formulation Coated rx 15 | Formulation
23
1.1513 1.2618 52 1.08451 1.28560 0.2011
Table E 14  Film thickne p loride pellets (studying of
comparison of dry po coati ¢ : ed coating for
Eudragit® E PO) |
N
7.
Average “Fili J‘:: : Average area Area
Rx Diameter (mm) Thi ; ick (mm?) differences
Core 14/16 | Formulation o g.y‘- on) Core 14/16 | Formulation (mmz)
T
15 % TN
1.2109 1.19623 1.57980 0.3836
powder
15%
o 1.2109 ].4& 1.19623 1.62861 0.4324
Fluidized
o 1.2109 : o 7
. . - ' 3 1.43802 0.2418
Flidine AU INBY TNY AT
i
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Sphericity and surtace roughness values

Table E 15 Sphericity of coated propranolol hydrochloride pellets with different

feed rate (n = 100).

Mean values (SD)

Rx Fractal
Roundness Elongation
Dimension
0.92512 0241 1.05726
core 14/16
(0.04307) (0.00318)
0.90485 1.05539
Rx 1
(0.0430 (0.00344)
0.90035 1.05560
Rx 2
(0.04466 (0.00401)
0.90017 1.05470
Rx 3 .
(0.05390) f (0.00298)
0.90741 1.05554
Rx 4
(0.05051) (0.00490)
0.90584 1.05671
RX 5 :--, —_— I
"'—n—— ———————————— vy (0.00423)
0.90128 23 1.05537
Rx 6
(0.04745) ¢ (0.05923) (0.05239) (0.00467)
| ‘ M. ; 1 = 1.05633
Rx 7 i
2 (0. ) .04551 (0.00321)
£ &
975 : P 528
w QRIS T SRA N G 18
Qq (0.03148 r (0. M’]( 034 l 00575)
o 0.90077 1.09903 1.12398 1.05401
(0.03695) (0.04712) (0.04408) (0.00344)
T 0.90176 1.09287 1.12050 1.05470
(0.04232) (0.05640) (0.05301) (0.00327)
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Table E 16 Sphericity of coated propranolol hydrochloride pellets with different

pereent coating level(n = 100).

Mean values (SD)
Rx Fractal
Roundness Aspect ratio Elongation
Dimension
0.92512 1.07794 1.10241 1.05726
core 14/16 ‘

(0.04307) 0. (0.05174) (0.00318)

10 % 0.90077 112398 1.05401
coating (0.03695 0:04408) (0.00344)

15% 0.9094 1.05445
coating (0.03508 (0.00321)

20 % 0.914 1.05416
coating (0.00352)

AULINENINYINg
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Table E 17 Sphericity of coated propranolol hydrochloride pellets (the effect of

pellet and polymer size) (n = 100).

254

Mean values (SD)
Rx Fractal
Roundness Aspect ratio Elongation
Dimension
0.92512 1.07794 1.10241 1.05726
core 14/16
(0.04307) (0.05174) (0.00318)
0.90514 .11955 1.05437
Rx 13 ‘
(0.04656 5896) (0.00345)
0.8776 ' 1.07041
Rx 14
(0.04768 (0.00918)
0.92 1.05904
Core 16/18
(0.045 (0.00355)
0.90046 1.05452
Rx 15
(0.04707) ‘ (0.00404)
0.92261 1.05882
Core 18/20
(0.05199) (0.00465)
1.05760
Rx 17 e e
(0.00368)

AULINENINYINg

PMIAIATUAMINYAE



255

Table E 18 Sphericity of coated propranolol hydrochloride pellets (the effect of

surfacc roughncess ot core pellets) (n = 100).

Mean values (SD)
Rx Fractal
Roundness Aspect ratio Elongation
Dimension
0.92312 1.08474 1.10921 1.05904
core 16/18
(0.04525) (0.05868) (0.00355)
0.90046 .12459 1.05452
Rx 15 - i
(0.04707). 7-_.'.f:i LS 322) (0.00404)
Smooth 0.95290m ! 3 ol 1078 1.05801
core (0.024¢ (0.00304)
0.930 33 1.05621
Rx 19 P \
(0.03488 / (0.03 \ 0.0347 (0.00330)
0.89354 4 W J 110936 ) 1.06205
Rough core ,
(0.05498) ‘ ‘ (0.00665)
0.88974 " | 1.06247
Rx 20
(0.04780) (0.00975)

- -
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Table E 19  Sphericity of coated propranolol hydrochloride pellets (the effect of

moisturc content of core pellets) (n = 100).

Mean values (SD)
Rx Fractal
Roundness Aspect ratio Elongation
Dimension
0.92312 1.08474 1.10921 1.05904
core 16/18 o
(0.04525) ‘ }i (0.05868) (0.00355)
. 0.90046. \\\‘ ’H' 34 1.12459 1.05452
X
(0 0478 ._: ( 56 e (0.05322) (0.00404)
0 H —1.10216 1.05817
Core low moist - \ \ i N
v, s ’ ‘ 5
( \\ ) ( )
/ b11788 1.05758
Rx 21 \
(o l 0 ﬁ\ 0.05494) (0.00409)
124 ¢ 1.10745 1.06078
Core lowest moist '“"‘"
(0.094 0.0 (0.1 1035) (0.00612)
J .' i
0.9069 1.12404 1.05740
Rx 22 )
(0.04592) "“F=—1H(0:03 (0.05613) (0.00343)

Table E 20 Sphen 1*, oT
of sccondary coating la)ﬂ(n -

0

:,-“- ellets (the possibility

¢ % Qs
eV EMTIRENNT
Rx Fractal
Roundness Aspec¢t ratio Elongation
B G KT LT DTG e
92312 ' 10921 %5904
gore 16113
(0.04525) (0.06247) (0.05868) (0.00355)
—_ 0.90046 1.09883 1.12459 1.05452
(0.04707) (0.05651) (0.05322) (0.00404)
—_— 0.83533 1.28329 1.27513 1.05746
(0.14364) (0.37071) (0.30857) (0.00637)
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Table E 21 Sphericity of coated propranolol hydrochloride pellets (study on the
comparison of dry powdcr coating and conventional liquid-based coating for

Eudragit® E PO) (n = 100).

Mecan values (SD)
Rx Fractal
Roundness Aspect ratio Elongation
Dimension

e 0.92512 1077 , Il 110241 1.05726
(0.04307) d /u 05174) (0.00318)

15 % 0.90514 mm— 1.05437
powder (0.04656 (0.00345)
15 % 0.9101 1.05497
Fluidized (0.0432¢ (0.00336)
5% 0.9031 1.05540
Fluidized |  (0.04732) ‘ (0.00326)

ﬂUEJ’JVIEJVIﬁWEJ’]ﬂ‘i
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Table F1
(14/16 mcsh cut)

APPENDIX F

DRUG RELEASE DATA
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Percent amounts of propranolol hydrochloride release from core pellets

Time Amount Relea
(min) | 4 2 3
0 0.02 | 0.02
1 5.80 | 7.13
4 15.85| 16.20
7 22.51 | 23:13
10 |27.99| 28.61 8
13 |31.78 | 32.34 d
16 |34.41 | 35.08 4 34469
20 |37.10| 37.66 .
25 |[39.23] 39.56 | 395
30 |40.16 | 40.50 4
45 |40.75| 40.90 | 40.
60 |40.74| 40.84 | 40.59

y

28

% Drug release

1 2 3 Ave SD
0.06 0.06 0.06 0.00

~ 12.77 § 1652 | 1626 | 1.65
’ 40.38 | 40.10 | 40.02 | 0.40
57.65 | 56.56 | 56.81 | 0.74

Z1.31 | 7088 | 7070 § 0.
: 80.60 | 79.60 | 79.86 | 0.65
471 87.44 | 86.74 | 86.71 | 0.75
A 93.86 | 93.24 | 93.26 | 0.59
91 98.61 | 98.15 | 98.25 | 0.32
321100.94 | 100.36|100.54| 0.35
.78 1101.95]101.66|101.80| 0.14
1101.76 1 101.79 | 101.49|101.68 | 0.16

m
AULINENTNEINS
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Table F2 Percent amounts of propranolol hydrochloride coated pellets release

from serics of difterent % coating lcvels

Time Amount Release (mg) % Drug release

Formulations

(min) | 4 2 3 Ave | SD 1 2 3 Ave | SD
0 1002] 002002002000/ 006|006 | 006|006 0.00
1 |561] 634|602 | 599 | 037 [13.97(15.83|15.02|14.94 | 0.93
4 (15551566 |1520|15.47| 024 |38.73 | 39.12 | 37.89 | 38.58 | 0.63
7 22.30] 22.30 0.30 | 55.56 | 55.73 | 54.31 | 55.20 | 0.78
h""’"’”""'ﬁ" 10 |27.84] 27.61 | 26006\ 22474 #0.46 | 69.35 | 68.98 | 67.23 | 68.52 | 1.13
ydrochloride ’ \b W/ )
coated pellets | 13 [31.36| 31.304 30,82 3107029 | 78.11 | 7821 | 76.86 | 77.73 | 0.75
with10% | 16 [34.07 0 | 33.944-021" 84 .86 | 85.09 | 84.01 | 84.65 | 0.57
°°a(‘g',§9';“‘ 20 [36.63 6.54%0:49_191.25 | 91.61 | 90.57 | 91.14 | 0.53
25 (38.37 : 96.18 | 93.83 | 95.20 | 1.23
30 (39.26199 39" 3¢ 0.08 | 0.42.197:80 | 98.42 | 96.26 | 97.49 | 1.11
45 [39.77 | | 99.79 | 97.47 | 98.78 | 1.19
60 [39.76 100.19] 97.61 | 98.95 | 1.29
0 0.0 0.06 | 0.06 | 0.06 | 0.00
1 [438 11.38 | 17.77 | 13.34 | 3.84
4 (14530484 Mo 36.89 | 39.92 | 37.63 | 2.03
, |7 (220002 .70 2220 | 0.4 54.42 | 56.48 | 55.18 | 1.14
hydrochloride | 10 [27-72 - £.0.47 | 68.82 | 68.88 | 70.97 | 69.56 | 1.22
coated pellets | 13 [31.30] 31.44 21 0.28 | 77.70 | 78.15 | 79.19 | 78.35 | 0.76
with15% | 16 [33.95|34.26 | 85.14 | 86.20 | 85.21 | 0.96
coating level | 54 |36 93| JGEINNS 91.24 [ 91.75 | 91.40 | 0.31
(Rx 13) wr
25 3897 =82 95.06 | 95.06 | 94.88 | 0.31
30 (387313871 96.22 | 95.97 | 96.12 | 0.13
45 [38.93]88.95 : 96.80 | 96.75 | 96.74 | 0.06
60 [39.15]39.22 0.04 |97.21|97.47 | 97.58 | 97.42 | 0.19
0 '.ﬁ | i 06 | 0.06 | 0.06 | 0.00
1 % 4 18[7 Wﬂq%g]ﬁ.oe 15.75 | 11.93 | 3.46
4 913.11/13.12]14.33 | 13.52| 0.70 |32.80 | 32.66 | 35.63 [ 33.70 | 1.68
el RS RS A 25 12
hydmh,oﬁ"&l ; . 6 , 5.61 | 64.84 | 1.38
coated pellets § 13 [28.85)29.69 [ 30.12 | 29.55 | 0.64 | 72.14 | 73.91 [ 74.90 | 73.65 | 1.40
with20% | 16 [31.59]32.34 |32.53 | 32.15| 0.50 |79.00 | 80.51 | 80.91 | 80.14 | 1.01
°°”(‘|;';gl;§"' 20 [34.02| 34.74 | 35.03 | 34.60 | 0.52 | 85.06 | 86.50 | 87.13 | 86.23 | 1.06
25 (35.81|36.32 | 36.44 | 36.19 | 0.33 | 89.54 [ 90.42 | 90.63 | 90.20 | 0.57
30 [36.58)36.99 | 36.82 | 36.80 | 0.21 | 91.46 | 92.09 | 91.58 | 91.71 | 0.33
45 (36.84|36.95(37.09 [ 36.96 | 0.12 [92.12[91.99 | 92.24 | 92.11 | 0.13
60 [36.86/37.14 137.26 | 37.08 | 0.20 | 92.17 [ 92.45 | 92.66 | 92.43 | 0.25




Table F3
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Percent amounts of propranolol hydrochloride coated pellets release

tfrom scrics of difterent curing condition

Amount Release (mg)

% Drug release

Formulations Ti',“e
(min) | 2 3 | Ave | SD 1 2 3 | Ave | SD
0 (0.02] 002|002 0.02] 0.00] 006 | 006 | 006 | 0.06 | 0.00
1 |6.16]| 4.40 | 556 | 5.37 | 0.90 | 15.42 | 10.97 | 13.85 | 13.42 | 2.26
4 (1534|1437 |15.47|15.06 | 0.60 | 38.40 | 35.87 | 38.52 | 37.59 | 1.50
7 [21.54) 21.00 | 21.96 4N 53.91 | 52.41 | 54.68 | 53.67 | 1.16
. 10 |26.92| 26.59 | 27 67.39 | 66.37 | 68.27 | 67.34 | 0.95

ropranolol

hydrochloride| 13 [30.51| 30.4i 76.38 75.90 | 76.99 | 76.42 | 0.55
coated pellets | 16 3310 82.52 | 83.38 | 83.07 | 0.47
before curing | g 88.79 | 89.45 | 89.15 | 0.34
25 93.27 | 93.63 | 93.53 | 0.23
30 95.47 [ 95.76 | 95.61 | 0.14
45 96.39 | 96.81 | 96.63 | 0.22
60 96.69 | 96.82 | 96.71 | 0.10
0 0.06 | 0.06 | 0.06 | 0.00
1 8.36 | 10.47 | 9.86 | 1.30
4 35.89 | 33.30 | 35.28 | 1.75
7 52.72 | 52.30 | 53.10 | 1.04
Propranolol | 10 66.72 | 65.57 | 66.57 | 0.94
';{,:::;"':.:L‘:: 13 76.33 | 74.96 | 76.00 | 0.92
exrlp afoue 16 83.23 | 81.73 | 82.80 | 0.93
C, 2hr. 20 89.24 | 88.35 | 89.10 | 0.70
25 94.37 | 92.86 | 93.95 | 0.95
30 95.89 | 94.50 | 95.39 | 0.77
45 97.35 | 96.01 | 96.89 | 0.76
60 38.94 3908 . ; .18 197.3295.79 | 96.76 | 0.85
ﬁ 06 | 0.06 | 0.06 | 0.00
1 J‘Oﬁ Vs;k w(s)?_ ﬁ?ﬂiss 17.77 | 13.34 | 3.84
4.53| 14.84 15.14 | 0.80 | 36.06 | 36.89 | 39.92 | 37.63 | 2.03
; |54, 485518 1.14
Propranol ﬁ éa ﬁﬁa ’ﬁ ﬁg Fjeﬁ %.97 69.56 | 1.22
'g):::;':;::s 13 [31.30| 31. 31.52 | 0.28 | 77.70 | 78.15 | 79.19 | 78.35 | 0.76
curing at90°| 16 [33.95(34.26 34.65 [34.28 | 035 | 84.28 | 85.14 | 86.20 | 85.21 | 0.96
C,8hr. 20 [36.73|36.71 | 36.88 | 36.77 | 0.09 | 91.20 | 91.24 | 91.75 | 91.40 | 0.31
25 |38.07|38.25(38.21 | 38.17 | 0.09 | 94.52 | 95.06 | 95.06 | 94.88 | 0.31
30 [38.73]38.71 | 38.57 | 38.67 | 0.09 | 96.17|96.22 | 95.97 | 96.12 | 0.13
45 [38.93(38.95|38.89|38.92 | 0.03 |96.67 | 96.80 | 96.75 | 96.74 | 0.06
60 [39.15/39.22139.2213920| 0.04 |97.21 | 97.47197.58197.42 | 0.19
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Table F3 (continued)Percent amounts of propranolol hydrochloride coated pellets

relcase from scrics of difterent curing condition.

Time Amount Release (mg) % Drug release
Formulations =
(min) |1 2 Ave | SD | 1 2 3 | Ave | SD
0 |0.02] 0.02 | 0.02 ] 002 | 0.00 | 006 | 0.06 | 0.06 | 0.06 | 0.00
1 |428| 421 | 552 | 467 | 0.74 | 10.64 | 10.52 | 13.74 { 11.63 | 1.82
4 [13.36| 14.92 1.03 | 33.23 | 37.28 | 38.06 | 36.19 | 2.59
7 22.16 55.36 | 55.47 | 53.95 | 2.54
Propranolol | 10 68.56 | 68.25 | 67.50 | 1.57
'g::::h':ﬁi‘:: 13 77.64 | 77.74 | 77.17 | 0.89
curing ato0°| 16 84.30 | 84.49 | 84.18 | 0.37
C,24 hr. 20 90.70 | 90.36 | 90.43 | 0.24
25 94.26 | 94.69 | 94.38 | 0.27
30 96.00 | 96.78 | 96.38 | 0.39
45 97.03 | 98.07 [ 97.57 | 0.52
60 96.93 1 97.79 | 97.45 | 0.46
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Percent amounts of propranolol hydrochloride coated pellets release

from primary and sccondary coating laycr

Amount Release (mg)

% Drug release

. Time

Formulations .
(min) | 2 3 | Ave | SD 1 2 3 | Ave | SD
0 10.02] 0.02 | 002002 0.00 | 006 | 006 | 006 | 0.06 | 0.00
1 1610 6.75 | 6.64 | 6.50 | 035 | 15.75|16.74 | 16.29 | 16.26 | 0.50
4 (1857|1877 119.74 | 19.03 | 0.63 | 46.94 | 47.79 | 47.98 | 47.57 | 0.55
7 126.27| 25.95 | 2698 65.89 | 65.13 | 66.95 | 65.99 | 0.91
10 [31.38 =\ 78.76 | 79.61 | 77.79 | 78.72 | 0.91
_—— 87.86 | 86.74 | 86.74 | 87.11 | 0.65
16 93.45(91.94 | 92.67 | 0.76
20 96.48 | 96.73 | 96.27 | 0.60
25 100.24| 99.01 | 99.64 | 0.62
30 100.85(101.68/101.27| 0.42
45 102.18(101.82(101.92| 0.23
60 100.61(101.69/101.38| 0.67
0 0.06 | 0.06 | 0.06 | 0.00
1 12.74 1 15.39 | 13.33 | 1.84
4 4431 |45.86|45.17| 0.79
7 64.07 | 65.08 | 64.35 | 0.64
i hlortle] 10 77.46 | 77.69 | 77.57 | 0.12
Semns | A3 85.74 | 86.19 | 85.60 | 0.67
coating layer | 16 90.85 | 91.64 | 91.17 | 0.41
°°“:;"x ;’g‘e‘s 20 94.27 | 94.93 | 94.41 | 0.46
25 96.24 | 96.90 | 96.27 | 0.62
30 385 ﬂ 96.75 | 97.60 | 96.85 | 0.70
45 [38.66/538.84 3877 646 | 97.01 | 97.12 | 96.86 | 0.36
60 |38.80| 38.83 | 38.95 0.08 | 96.79 | 96.97 | 97.59 | 97.12 | 0.42
00 E % 0t ﬁwng ftizﬂ .06 | 0.06 | 0.06 | 0.00
1 -], 12! 1.21 | 1434 | 12.58 | 1.60
4 191705 1634 17.22 | 16.87 42.68 | 40.95,| 42.95 [ 42.19 | 1.08
pmpranoﬂ ﬂﬁza w mlﬁmﬁﬁg tﬂﬁfﬁﬂlg 4.42 | 62.64 | 1.67
hydrochloride| 10 129. 4 '4 88 130. -0 : 47.01 | 75.50 | 1.34
secondary | 13 [33.05|33.40 |33.99 33.48 | 0.47 | 82.74 | 83.70 | 84.76 | 83.73 | 1.01
coating layer | 16 [35.31] 35.45 | 36.36 | 35.71 | 0.57 | 88.41 | 88.84 | 90.68 | 89.31 | 1.20
°°“(‘;‘j‘g§')'e‘s 20 [36.89] 37.19 | 38.01 | 37.36 | 0.58 | 92.35|93.20|94.79 | 93.45 | 1.24
25 |37.76| 38.10 | 38.93 | 38.26 | 0.60 | 94.54 | 95.47 | 97.09 | 95.70 | 1.29
30 [37.74| 38.25 | 39.05 | 38.34 | 0.66 | 94.48 | 95.86 | 97.37 | 95.90 | 1.45
45 |37.87|38.4039.34 [ 38.54 | 0.74 | 94.81 | 96.23 | 98.10 | 96.38 | 1.65
60 [38.16|38.33 139.16 | 38.55 | 0.54 | 95.54 | 96.05 | 97.66 | 96.42 | 1.11




Table F5
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Percent amounts ol propranolol hydrochloride coated pellets release

from different process ot coating.

Formulations

Time Amount Release (mg)

% Drug release

(min) | ), 3 | Ave | SD 1 2 3 Ave | SD

0 1002] 002002002/ 000 006 | 006 | 006 | 0.06 | 0.00

1 |4.14| 367 | 348 | 3.76 | 0.34 | 10.34 | 9.12 | 8.72 | 9.39 | 0.84

4 [13.98]/13.18|13.18|13.45| 0.46 | 34.88 | 32.79 | 32.98 | 33.55 | 1.16

5 - 7 120.65| 20.05 51.51 | 49.87 | 50.09 | 50.49 | 0.89
hy;‘;';::‘,‘;’r;e 10 25.85 | 2 64.30 | 64.84 | 64.91 | 0.65
coated pellets| 13 73.63 | 73.23 | 73.59 | 0.34
by liquid— | 16 80.22 | 79.20 | 79.96 | 0.67
b‘“(e;:gj;'“g 20 85.60 | 85.51 | 85.76 | 0.36
25 89.95 | 89.24 | 89.68 | 0.39

30 91.72 | 92.73 | 92.34 | 0.54

45 92.89 | 92.77 | 93.14 | 0.54

60 93.11 | 93.01 | 93.26 | 0.35

0 0.06 | 0.06 | 0.06 | 0.00

1 11.38 | 17.77 | 13.34 | 3.84

4 36.89 | 39.92 | 37.63 | 2.03

m— 54.42 | 56.48 | 55.18 | 1.14
hydrochloride| 10 68.88 | 70.97 | 69.56 | 1.22
c°a:fddpe"°ts 13 78.15|79.19 | 78.35 | 0.76
gl || 98 85.14 | 86.20 | 85.21 | 0.96

coating 20 91.24 1 91.75 1 91.40 | 0.31

(Rx 13) 25 33, 95.06 | 95.06 | 94.88 | 0.31

30 (389313 647 | 96.22 | 95.97 | 96.12 | 0.13

45 [38.93/B8.95 | 38.89138:02°170.03 | 96.67 | 96.80 | 96.75 | 96.74 | 0.06

60 [39.15]39.2239.22(39.20 | 0.04 | 97.21 | 97.47 | 97.58 | 97.42 | 0.19
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APPENDIX G

SIMILARY FACTOR DATA

The indication of different dissolution profiles was tough to justify by using

only visual obscrvation from dissolution pattern comparison. In this cxpcriment, we
ity of two dissolution profiles.
1 “1‘ & of men square transtorm of the

sum square distances at all peintand.c ~ uld be 51m11anty factor. If the two

chose similarity factor (f2) for assessing, t

Conceptually, f>is a func

dissolution profile re identical them3is closc to 100, By the way, inequality between
fj/h alues aying the magnitude of the

C. ch ated form this equation.
AL AN
was very uscful parameter tgfindicatcithe-¢i

: \\i\. profilcs.

\ o] * 100}

dissolution profile was deie

difference. Average percea

f =
Empirically from the ¢ ie ata analysis, many researchers
agree that an average difference of = ] 0 % at any sample time point, of
the batches of the same forh ’ e acceptable that sfican /> become approach
to 50 for simplicity. S Sod we considered that i solution similar to the
reference batch, if the fzmlue of the two true profiles is nmless than 50. We use this
criteria for studied and detefmincd about dissolution profile in this experiment.

e P MEFHD B R T HARF o s

factor arc given m“" able . If the datagof s1m11ar1ty factor could be obtamcd then the

e A NEATRIIN ST AR o

percentage{ifference indicate the numerous unlikable.
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“Table G1 Relationship between average percentage difference and  similarity

factor “/>” of two dissolution profilcs.

Average percentage difference Limit of similarity factor*
1 92.47
82.53
75.00
69.24
64.63
60.80
bk
54.68
52.15
. 50.00

O o Q| N | & W N

(e}

* Limit of similarity factor igfComipated acco 0 theequation.
I N\
Table G2 Similarity faétor/ibelween slution profiles of propranolol

hydrochloride coated pellet from series o dif % coating levels

v o
Formulat i N 'S rity factor “f2”
Core 14/16: coated 10 % coating level " 84.10
Core 14/16: ¢ ‘ ' ~ 0
Core 14/16: ccﬂ o coating le ' E'! f}zﬁﬂ
ed 10%, TSP - PPN PP A
Coated 15 % : 20% coating level 68.18

* Using dissolution curve of propranolol hydrochloride core pellets (14/16 mesh cut)
as reference
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Table G3 Similarity factor between dissolution profiles  of  propranolol

hydrochloride coated pellet from serics of diffcrent curing condition

Formulation Similarity factor “f2”

Core 14/16: before curing 1393
Core 14/16: cured 2hr 66.57
Core 14/16: cured 8hr 83.00
Core 14/16: cured 24hr 72.70
Before curing: cured 2 hr \\l ’ / 84.43
Before curing: curing 8*he. ‘ 86.13
Before curing: curing H 91.55
Cured 2 hr: cure ‘\\ 17.37
Cured 2 hr: cured 24 ///g ‘\\\\\ 90.18
Cured 8 hr: cured ‘;7/ Ei a\\\.\ 81.37

* Using dissolution curvé of pfopfafilo n : r pellets (14/16 mesh cut)
as reference y / \\
Table G4 Similarity fa€tof e ’ :

hydrochloride coated pellet fro ifidry and . / coating layer

profiles of propranolol

Formulation Similarity factor “f2”

Core 16/18: pnm py 1a 82 27

Core 16/18: secondagyiayercoat ﬁ\, 69.84

Primary: secondar)yye' 0 rﬂ 82.46

* Using dissolution curve oj propranolol hydrochlonde coated pellets (16/18 mesh

cut)asreferenceﬂuE]fJ ﬂﬁﬂ‘jw&]’]ﬂ‘i

Table G5 Si lanty factor betayeen dlssolutnon profiles of propranolol

SPEY8) ) 5 ¢

q Formulation . Similarity factor “f2”
Core 14/16: 15 % coating level of dry powder coating 66.45
Core 14/16: 15 % coating level of liquid-based coating 59.36

15 % coating level of dry powder:

) o 82.95
15 % coating level of liquid-based coating

* Using dissolution curve of propranolol hydrochloride core pellets (14/16 mesh cut)
as reference
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APPENDIX H

PHYSICOCHEMICAL DATA

Table H1 Charactcristic pcaks of the X-ray diffraction patterns of coated pellets

Formulations : N\ Characteristic Peaks (20)

Propranolol hydrochloride e 9.700, 12400#12.740, 16.620, 17.080, 19.460,

Eudagit® E PO
Eudagit® E PO
thermal treated at 90 °C, 8}
Eudagit® E PO

thermal treated at 90 °C, 8 . f‘@ .54,17.52
Ground Eudagit® E 1005 2 e

Physical mix (cor¢ i";— e e b bt ol el = 620 17.100, 19.440,
- 3. 4.980, 26.980, 29.380
Coated pellets™ 9.720, 12.440, 12.80‘16.680, 17.410, 19.840,

‘o .
A r, 2h.2 22 060.23 600 040, 27.040, 29.52
@1 9 F 4

AR TUNNINGA Y
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Table H2 Characteristic pcaks of the IR spectra of coated pellets

Characteristic Peaks (cm™)
770, 797, 1105, 1240, 1267, 1398, 1453, 1579
3300-3400
3300-3400
00-3400

Formulations

Propranolol hydrochloride

Avicel® PH 101

Corn starch

Lactose

Eudagit® E PO

1385, 1453-1478, 1726,
\
6 8.2819, 2954, 3451
\
267, 1385, 1461-1486, 1723,

thermal treated at 90 °C, §hr & * 182885, 2770, 2819, 2954, 3426
Ground Eudagit® E 100 [1-11 38,1268, 1386, 1454-1486, 1731,

5, 2768, 2819, 2954, 3434

Eudagit® E PO#*"
thermal treated at 90 °@'R

Eudagit® E PO

240, 1267, 1397, 1450, 1579
597967, 1397, 1452, 1579,

J i
AULINENTNYINS
ARANTAUUNIINGI1AY

Physical mix (corl ¢
Coated pelldis7
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Table H3 The endotherm peaks of propranolol hydrochloride. Lactose and

coated pellets

Formulations Endotherm peaks of DSC (°C)
Propranolol hydrochloride 164.45
Lactose 1494,217.4

147.41, 163.66
161.31

Physical mix (core pellets,

Coated pellets

7

—
L
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