CHAPTER III

RESULTS

1.1
of lactose-Avicel PH101R
pellets using Methocel " ‘,;. AS inder are illustrated in Figures
12 and 13. At 414 rpm ofdfgggmqg seed, pellets appeared to be rod
e
shape. Shorter ~q»=;;~--—s—-~~u-‘«ss—-us—uggz,;. e sphere pellets with

)
zation time was increased.In

U

the case of binder ﬁ?ncentrat1on increased, the pellets of longer rod

o vt @4 I 47 B oo s o

951 rpm, pe11éus were quite sghere shape Increasing 1n sphericity with

ore R AR A RS S P Bpzstion in

was 1ncreased The binder concentration increased, the pellets were

smooth surface were

slightly increased in size, more smooth surface but decreased in

sphericity.

1.2 Hpc-LR
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Figure 12 Photom1crographs ,of 1acﬁ9§e—AV1ce1 pH101R pellets using

var1ousiconcentrat1ons of Methocel £—15LVR as a function of

Y, X )
spheronfzat1on times at spheronizer speed of 414 rpm (x35)

(A5, A1O A15 are 1.33 ¥ w/w of b1nder concentration at 5,10,
18V min. of | spheronization)time;- B5,810,B15 are 1.67 % w/w of
binder concentratien at 5,10,15 min of spheronization time
and €5,810,C15 ane 2.00/% w/w_of binder concentration at 5,

10,15 min of spheronization time)



83

eezx315

SO0k m 002337 W, A . Seewrm 282343

Figure 13 Photomicrograpﬁsﬁ’éf 1a&%6§é‘Avice}JPH1O1R pellets using
A £
variodéiponcentratfons—of—Methoce%—E%?5LVR as a function of

spheron{zétion times at spheronizefzspeed of 951 rpm (x35)

(A5,A10,A15 are 1.33 % w/w of binder concentration at 5,10,
15 mingof _'spheronizationgtime; B5,B104,Bt5 are 1.67 ¥ w/w of
binder concentration at 5,10,4#456 min of spheronization time;
and! C51C10} G157 are 2000 "%l w/w ‘of 'binder lconcentration at 5,

10,15 min of spheronization time)
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The microscopic appearance of lactose-Avicel PH101R
pellets using HPC-LR as a binder are presented in Figures 14 and 15. At
spheronizer speed of 414 rpm, rod shape of pellets were observed.
Increasing spheronization time gave more smooth surface. In addition,
increasing binder concentration had slightly increased in size of
pellets. The orders of
followed : binder concen#@
At 951 rpm of spher eeﬂ ;ﬂnpe pellets were obtained.

Increasing in sphﬁg ore s

obtained from incr

face appearance of pellets were as

> 2.00 % w/w > 1.33 % w/w.

surface of pellets ived \ asing binder concentration.

Combination of shor er rod shape and sphere peHets with smooth surface

were mcreasﬂ utﬂ #g%ﬂ%@ Wﬂ{']aﬂﬁe Longer rod shape

with rough s Gfface pellets vgere 1ncreased with wreasmg binder
coren QO 5670 7 B8] BT 0 b b1 emers sace.
Sphemchy with smooth surface of pellets were increased with
increasving spheronization time. Increasing binder concentration had
decreased 1in sphericity, increased 1in size and increased in rough

surface of pellets.
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Figure 14 PhotomjcrographsTibf 1é§¢é&mrﬁwice1 PH101R pellets using
A -~
variolss- 1 .a function of spheroniza-
Y, o

tion tiSés at spheronizer speed of;414 rpm (x35)

(A5,A10,At5..are 1.33 % w/w of binder concentration at 5,10,
15 min of | spheranization time; B5,B10,B15 are 1.67 ¥ w/w of
binder concentrati®n at 5,10446 min of spheronization time;
and C5,C10,C18 are) 2000'% w/wlof binden €oncentration at 5,

10,15 min of spheronization time)
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Figure 15 Photomicrographs of = lagtese-Avicel PH101R pellets using
e # e | = :-i__

variousiconcentration of HPC-LR as évfunction of spheroniza-—

=

tion f%%gs at spheronizer speed ofi§%1 rpm (x35)

(A5,A10,A15 are 1.33 % w/w of bindér concentration at 5,10,
15, minh |of | sphetoniization time # B5,B¥0,815 are 1.67 % w/w of
binder concentration at 5,10,15 min of spheronization time;
and| 05, €10,C15)are  2.00 % w/w ofl/binder| gohcentration at 5,

10,15 min of spheronization time)
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Photomi€ro éphs &f ‘Tactose—Avice] PH101R pellets using

various #Co cqhtra%1on~of Methocel A4MR as a function of

4 %k LA A

spheron1z twén twmbs at}§pheron1zer speed of 414 rpm (x35)

" (A5,A10,A15 afé*G 33 %:W7W£bf binder concentration at 5,10,

15 min, of spheronﬂzat1oﬁ'¥Tmé B5, B1O B15 are 0.67 % w/w of

-

binder

U»—-

oncentration at 5,10,15 m?njof spheronization time)
fy
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;s‘ of ;$actose-Avice1 PH101R pellets using
various_ once traf1onﬁpf Methocel A4MR  as a function of
/-4 ¥

tig t1mes at:;pheron1zer speed of 951 rpm (x35)

Figure 17 Photomi 0g

spheroniz

(A5,A10, A15’2re O 33 % My@iévf Binder concentration at 5,10,

15 m1n of sphecon1zat1onxtiMe B5,B10,B15 are 0.67 % w/w of
I's

binder _ i =+0=t5 'ﬁgéf spheronization time)

-
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1.4 HPcMR

The microscopic appearance of lactose-Avicel PH101R
pellets using HPC-MR as a binder are presented in Figures 18 and 19.
At 414 rpm of spheronizer speed, rod shape pellets were obtained.

Combination of shorter rod sha sphere pellets with more smooth

surface were also obtair \g. spheronization time.However,

longer rod shape wit suj‘faea—aiﬂnﬂets were increased with

At sgheron1zer speed of 951 rpm, pellets using HPC-MR

as a binder ﬂr% ’Jhw ”th%f]sﬂfﬁje than pellets using

HPC—LR or Metﬂéce] E—15LVR as‘b1nder.

awwmmmumwmaﬂ

2 Particle Size Distribution

Particle size distribution of lactose-Avicel PH101R pellets
are presented in Tables 6-9 and Figures 20-31. Pellets using HPC-MR as
a binder were more narrow size distribution than pellets using the

other binders.
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Figure 18 Photomicrogtaphs, .of . Jactose-Avicel PH101R pellets using
vagious concéntration of HPCcIMR'as' a function of spheroniza-
tion Aimescatesspheronization Speed @f 414-rpm,(x35)
(A5,A10,A15 are 1.33 % w/w of binder coﬁcentration at 5,10,
15 min of spheronization time; B5,B10,B15 are 1.67 % w/w of
binder concentration at 5,10,15 min of spheronization time;
C5,C10,C15 are 2.00 % w/w of binder concentration at 5,10,
15 min of spheronization time and D5,D10,D15 are 2.33 % w/wW

of binder concentration at 5,10,15 min of spheronization time)
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Figure 19 Photomicnagraphsn ofl olactose+AvicelerHto1R pellets using
various concentration of HPC-MR as a function of spheroniza-
tion) timeS At SpHeroni Zdt foh) speéd| df | 951 %o (x35)
(A5,A10,A15 are 1.33 % w/w of binder concentration at 5,10,
15 min of spheronization time; B5,B10,B15 are 1.67 % w/w of
binder concentration at 5,10,15 min of spheronization time;
C5,C10,C15 are 2.00 % w/w of binder concentration at 5,710,
15 min of spheronization time and D5,D10,D15 are 2.33 % w/w

of binder concentration at 5,10,15 min of spheronization time)
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Table 6 Sieve analysis of lactose-Avicel PH101R pellets
prepared with various spheronization times and
concentrations of hydroxypropyl methylcellulose

(Methocel E-15LVR)

Concentration Spheronization ht Retained (&)

(% w/w)

40 60 Pan

.30 1.62 0.02

1.33 'O 2 30.16 1.31 0.01

: \\ 28.83 0.32 0.00

\\ \
g Oé 10.03 2.84 0.70
1.67 ]2.98 9.30 2.35 0.31

5 54.26 26.73 11.70 46106 1.14 0.10
—_— LY

29.99 29 96 17.23 18.90 3.74 0,18

w U TSR oo

3?‘53 24.52 16 50 23.71 2‘§5 0.08

\ 7

(a) aver&aed from two determinations
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Table 7 Sieve analysis of lactose-Avicel PHi01R pellets
prepared with various spheronization times and

concentrations of hydroxypropyl cellulose (HPC—LR)'

Concentration Spheronization % Weight Retained (2)

(% w/w) Time Sieve No.

(min 40 60 Pan

68 24.29 7.98 1.80
1.33 /1984 19.42 8.81 0.91

4 15.86 2.76 0.40

00”3¢ ;«\F\ 13 15.22 8.92 3.42
1.67 | ~40.85 30372 12.93 8.74 5.90 0.86

4.53 1.51 0.15

7Y

é
:‘

. |
27.97 32 29 18.60 14.19 6.38 0.58

ﬂ‘LIH’J ﬂﬁ?ﬂ‘%‘ﬂﬁ’mﬁe 0.56 0.02
© ~QR AR 7128 8

16.76 8.82 38.06

2.00




Table 8 Sieve analysis of lactose-Avicel PH101R pellets
prepared with various spheronization times and
concentrations of hydroxypropyl methylcellulose

(Methocel AaMR)

Concentration Spheronizat: o e Retained ()
(% w/w) /

)/ 40 60 Pan
1 26.30 4.38 0.21
0.33 81 24.66 3.51 0.03
2,42 24.82 2.69 0.17
9 15.91 16.89 5.41 4.69
0.67 410 36.56 34.97 4. 26°/9.03 4.23 1.62

7.17 8.03 1.05

@ "‘Vﬁ"”‘*"ﬂ"ﬁm ’}W%W BIN3
AN AINIUURIINIAY
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Table 9 Sieve analysis of lactose-Avicel PH101R pellets
prepared with various spheronization times and

concentrations of hydroxypropyl cellulose (HPC—MR)

Concentration Spheronization % Weight Retained (a)
(% w/w) Time Sieve No.
20 40 60  Pan
, 27 29.01 21.97 6.21 1.91
1.33 / -11.85 .88.020,24.83 16.75 7.38 1.37
b\ 22.22 14.34 7.68 1.57
' 27.13 15.03 7.25 1.38
1.67 — 9.929.30089 24.57 17.36 7.08 1.40
14.12 8.03 1.63
21.75 4.22 0.75
2.00 5. 72 32.75 38.16 18.58 4.42 0.38

ﬂ'lJE]*"J‘VIEJV]ﬁWE}’PﬂO%w e 0.03

mul ﬁNﬂ‘iﬂJ HEVHB R 1or 000

3.17 33.83 48.25 14.57 1.15 0.02

15 3.99 34.80 45.13 15.49 0.62 0.01

(a) averaged from two determinations
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Figure 21 Percent retained on sieve of lactose-Avicel PH101R pellets
using 1.67 % w/w of Methocel E-15LVR as a function of

spheronization times



97

Percent welght retalned (%)

60

60

404

Figure 22 etai ; o 51 A rose—-Avicel PH101R pellets

L —————
.,';.r_&:; V2

Percent wght retained (%)~ /- ["

Sleve No.

Blsnn NXNomn EF16min

Figure23 Percent retained on sieve of lactose-Avicel PH101R pellets

using 1.33 % w/w of HPC-LR as a function of spheronization

times
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Figure 25 Percent retained on sieve of lactose-Avicel pH101R pellets

using 2.00 % w/w of HPc-LR as a function of spheronization

times
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Figure 27 Percent retained on sieve of lactose-Avicel PH101R pellets

using 0.67 % w/w of Methocel A4MR as a function of spheroni-

zation times
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Figure 29 Percent retained on sieve of lactose-Avicel pH101R pellets
using 1.67 % w/w of HPC-MR as a function of spheronization

times
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Figure 31 Percent retained on sieve of lactose-Avicel PH101R pellets

using 2.33 % w/w of HPC-MR as a function of spheronization

times
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3 Mean Particle Size Determination

The effect of spheronization times, binder types and
concentrations on the mean particle size of lactose-Avicel PH101R

pellets are given in Table 10 and Figures 32-38. The mean particle size

3.1
at 1.67% w/w and 2.00 %
w/w of binder con cantly different in mean
particle size at 95 creasing of spheronization
time at 1.33 % w/w re particle size . At each
spheronization time, the orger ; ticle size of pellets were
as followed : binder concenx .:‘j : To%w/w > 2.00 % w/w > 1.33 % w/w.

A 18] 4] BT b e win eresin

spheromzat1on time at each hinder concgtrahon Abm and 15 min of

sonarlzithe Saletedeberd ] g park diglefee o 1.7 5 i

of bmder concentration was larger than 2.00 % w/w and 1.33 % w/w,
respectively. In addition, increasing binder concentration at 5 min was

not significantly different at 95% confident level.

3.3 Methocel A4MR



Table 10 Granule size of lactose-Avicel PH101R

pellets

prepared with various spheronization times, types

and concentrations of binders

Concentration Granule size (mm){(2)

Binder (% w/w)

ization Time (min)

15

Methocel it

E-15LWR 2.00

0952

1.652

1115

133

Hpc-LR T 09

Methocel Q.

|
AaMR 0.67 1.060 1.387
o

0.989

1.536

ql1 33 0.823

I
d

0 995

woid® W) Mﬂ‘iﬁéﬁ&'ﬂ%ﬂ’]a ploze

2.00 0.800 0.872

2.33 0.853 0.902

0.958

.927

(a) averaged from two determinations

103
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Granule size (mm)
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Figure 32 Granule size ©Of PH101R pellets using Methocel

E—15LVR,f at ulr Fc thocel ‘E-15LVR concentrations and

spheroni ig

10:00 16:00
Spheronization time (min)

Bl 133 % w/w W 167 % w/w 2.00 % w/w

Figure 33 Granule size of lactose-Avicel PH101R pellets using HPC-LR

as a function of HPc-LR concentrations and spheronization

times
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Granule size (mm)
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Figure 35 Granule size of lactose-Avicel PH101R pellets using HPC-MR
as a function of HPC-MR concentrations and spheronization

times
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Figure 37 Granule size of lactose-Avicel PH101R pellets using 1.67 %
w/w of binder concentration as a function of binder types

and spheronization times
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Increasing spheronization time at 0.33 % w/w of binder
concentration and increasing binder concentration a 5 min of spheroni—
zation time were not significantly different in mean particle size at
95% confident level. At 10 and 15 min, the orders of mean particle size
of pellets were as followed : binder concentration 0.67 % w/w > 0.33 %

'r/)ﬂcreased with increasing spheroni-—

w/w. However,the mean particl

zation time at 0.67 %

eased with increasing
/w of binder concentration

Increasing spheroniza tAne at' 4 67 % 2.33 % w/wW and increasing -

‘Different Concentrations

and Spheronization T1?es on Mean Part1cle Size of Pellets

ﬂ‘LlEJ’J‘VIEJVlﬁWEJ’]ﬂ‘ﬁ

The mean part.acle size af pellets aWere varied in

oitrordl WHR oI 3 B ara) Ho b oo e
|
4 Percent Sieve Fraction on 14/20 Mesh Cut Determination

The effect of spheronization times, binder types and
concentrations on percent sieve fraction on 14/20 mesh cut of lactose-

Avicel PH101R placebo pellets are shown in Table 11 and Figures 39-45.




Table 11 Percent sieve fraction on 14/20 mesh cut of lactose
—Avicel PH101R pellets prepared with various
spheronization times, types and concentrations

of binders

Binder : heronizaeion Time (min)
15

60.82
Methocel 38.43
E-15LVR 41.02
56.45
HPc-LR 39.19
51.33
Methocel 0.33 56.18 54.83 55.81

w4 RN THEN T
QU Rl 50 1A HHN TR

HPC-MR 1.67 67.61 63.96 65.50
2.00 71.18 70.91 74.18
2,93 77.62 82.08 79.93

(a) averaged from two determinations



110

Percent sleve fraction (%)
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Figure 39 Percent sieVe . 4/ ssh cut of lactose-Avicel
5LVR as a function of
Methocel spheronization times
100
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60 E—
\
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QRN FRERAIN TR

133 % ww NW1.67 % w/w 2.00 % w/w

Figure 40 Percent sieve fraction on 14/20 mesh cut of lactose—-Avicel
PH101R pellets using HPC-LR as a function of HPc—LR

concentration and spheronization times
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Percent sleve fraction (%)
1001/

80

601

40

20 1

5:00 1000 16:00

Figure 41 Percent

A4MR conce jon ‘j ization times

100W
80
60’
40 =
201 L L
AR AN IUENRIINETIA Y
izatlon time (miln)
q
B 1.33 % w/w _1.e7ssw/w 200 % ww BEZ233% w/w

Figure 42 Percent sieve fraction on 14/20 mesh cut of Tlactose—Avicel
PH101R pellets using HPC-MR as a function of HPC-MR

concentration and spheronization times
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Figure 43 Percent siéV | 16 /20 ‘me cut of Tlactose-Avicel
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Figure 44 Percent sieve fraction on 14/20 mesh cut of lactose-Avicel

PH101R pellets using 1.67 % w/w of binder concentration as

a function of binder types and spheronization times
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Percent sieve fraction (%)
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The percent sieve fraction on 14/20 mesh cut was ranging from 38.43-82.08.

4.1 Methocel E-15LVR

Increasing spheronization time at each of binder

concentration was not signifi different in percent sieve fraction

: /f/At each spheronization time,
4/20 mesh-Gutwof 1.33 % w/w of binder

on 14/20 mesh cut at 95
percent sieve fracti

concentration was hig

4.2 HPC-

=,

At 1.6

of binder concentration,

percent sieve fraction 5 min of spheronization time

was higher than that of tb%hé reasing spheronization time at
1.33 % w/w and ing -.-s---x.»-g-»-r—«---m—---:i 5 and 10 min were not
significantly differe ’ el. But percent sieve

fraction on 14/20 mes‘b cut of 1.33 % w/w at 15 min was higher than that

b °t“e"ﬂ‘lJEJ’JVIEJW§WEJ’m‘§
AR REAGR 219179188 2

Increasing spheronization time at each Dbinder
concentration and increasing binder concentration at 5 min of spheroni-
zation time were not significantly different at 95% confident level.
At 10 and 15 min of spheronization time, percent sieve fraction and

14/20 mesh cut of 0.33 % w/w was higher than that of 0.67 % w/w of
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binder concentration.
4.4 wrCc-MR

Increasing spheronization time at each binder concentra—

tion was not significantly dif in percent sieve fraction on 14/20

‘/).33 % w/w of binder concentra-
120 eehecut at 15 min of 1.33 % w/w

mesh cut at 95% confiden

tion. Percent sieve f

the others.

4.5 Compar “of indefs | at Different Concentrations

tions were studied - —4on on 14/20 mesh cut of

placebo pellets used llilPC—MR as a b1nder was higher than used the other

binders. Excﬁ uﬁj '}Sﬂ%}% § Qﬂ Eﬂ ﬁ‘%m 14/20 mesh cut of

1.33 % wW/wW of|‘L1nder concentqpt1on at 15 min of spheronlzat1on time

wes redi R Bt o e R PR 81

5 Bulk Density and Tapped Density Determination

The effect of spheronization times, binder types and
concentrations on bulk density, tapped density of lactose-Avicel PH101R

pellets are shown in Tables 12 and 13, respectively. For all case, the
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Table 12 Bulk density of Tlactose—Avicel PH101R pellets
prepared with various spheronization times, types

and concentrations of binders

Concentration Bulk density (g[m1,+SD)(a)

Binder (% w/wW) jzation Time (min)

15

w~ -2) 0.82(0.01)
Methocel 1.6% _ ') 0.83(0.01)
E-15LWR 2.00 /db70or N\ ) 0.86(0.00)
§\-
[ \\ 0L00) 0.83(0.02)

Hpc-LR 1.67 0-85(0.02)-0, 84 ).01) 0.83(0.01)

2.00 0,82(0.00) 0382(0.01) 0.83(0.00)

Methoce] 0.3%H‘ ; } 0.83(0.01)

A4MR 0.67 ¢ 0.84(0. oaiio .84(0.01) 0.84(0.01)

ql1 33 8}(0 1) 0. 83(0 01) O. 84&9.02)

ot W ﬂéﬁ 719 Skl 3R 40P) i

0.81(0.00) 0.83(0.01) 0.83(0.01)

2.33 0.82(0.01) 0.84(0.00) 0.86(0.01)

(a) averaged from three determinations
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Table 13 Tapped density of lactose-Avicel PH101R pellets
prepared with various spheronization times, types

and concentrations of binders

Concentration Tapped density (g/ml1, +sp)(a)

Binder (% w/w) Spheronization Time (min)

10 15

.01) 0.86(0.01)

Methocel 0.86(0.01)

E-15L\R : £ d 90(6.02) 0.92(0 01) 0.89(0.00)
N

8 0.01) 0.88(0.03)

HPc-LR 1.67 .01) 0.84(0.01)

HO.0T 83(0.01) 0.81(0.01)

Methocel » 0.88(0.01)

A4MR X A ) ) ; - 0.88(0.02)

9 1.33 083‘(0 .01) 0. 86(0.01) 0.87(9,02)

i ﬂﬁ ) PR GHHR RS0 8

0.83(0.00) 0.86(0.01) 0.87(0.01)

2.33 0.87(0.01) 0.87(0.00) 0.87(0.01)

(a) averaged from three determinations



bulk density and tapped density were ranging from 0.80-0.87 g/ml1 and
0.81-0.92 g/ml,respectively.Bulk density was not different from tapped

density.

5.1 Methocel E-15LVR

time had not effect on bulk

ation time of each binder

concentration, lower density ped density were obtained.

5.3 Methocel AaM™ -

Y}

y 2

' Incrgas1ng binder centrat1on and spheronization time

— ugqm@emwmﬂ@m —

95% confident level.

’QW']ﬁNﬂ‘iﬂJ UA1INYAY

5.4 HPc-MR

At 15 min of spheronization time of each concentration,
higher bulk density and tapped density were obtained except for 2.33 %
w/w. Increasing spheronization time had not effect on bulk density and

tapped density except for 5 min.
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5.5 Compared Type of Binders at Different Concentrations

and Spheronization Times on Bulk Density and Tapped Density of Pellets

The bulk density and tapped density of pellets were

varied in different binder types concentrations and spheronization times.

From Tab Jures 4 1ow rate of lactose—Avicel

6 Flow Rate

s spheronization times,binder

types and concentr shown. The rar ge of flow rate was between

PR P v — —

' ,J:T.—.E.—'_.._-.':":....._.hﬁ-_;.ﬂs ion of spheronization
- LY

time were foHoweﬁas 3 D n concentration : 5 min ~

10 min > 15 min and‘a 1.67 % W/W 10 min > 5 min ~ 15 min. Increasing

avrn AR VES I A Gorier scentraion

at 10 and 15 min were not effect on f1 rate. The E_pw rate at 5 min

g ‘Q mammm&nmmae&tnm order

6.2 HPc-LR

The orders of flow rate at 1.33 % w/w of binder

concentration were followed as : spheronization time 10 min > 15 min >
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Table 14 Flow rate of Tlactose-Avicel PH101R pellets
prepared with various spheronization times, types

and concentrations of binders

Concentration Flow rate  (g/min,+sp)(a)

eronization Time (min)

f 12;;::' 15

\\
Methoce] 1. _ ﬁ(ﬁ 35) 224.72(10.40)
\\ 3.59) 241.16(3.61)

E-15LWR 1.67 - »:- | \\

Binder (% w/w) , :

(7 23) 242.90(13.04)

\\ |
\\ 4(6.10) 264.81(6.31)

HPc-LR 1.67 ;-i 2 54(6.15) 252.13(13.45)

2.00

)1243.68(2.86) 238.15(8.82)

|1
Methocel {1.46) 269.17(9.23)

; A
A4MR s 261.64(10.91) 236.06(4.88) 241.92(7.48)

YU 1.33 241. 14(10 99) 252 98(13.93) 278 16(10.83)

"I RANN FRIAE 1 RS bl

2.00 249.12(14.90) 282.07(12.80) 282.42(5.48)

2,33 247.55(3.83) 252.03(11.90) 258.18(8.87)

(a) averaged from three determinations
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Flow rate yge-AVi 110 1lets using Methocel

E-15LVR 3

300

260 '
200 1
160
100

60 ]

Y -
10:00 "~ 16:00

Spheronization time (min)

B 133 % ww N167 % w/w 2.00 % w/w

E=15LVR concentration and

Figure 47 Flow rate of lactose—Avicel PH101R pellets using HPC-LR as

a function of HPC—LR concentration and spheronization times
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Flow rate {(g/min)
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260 '
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160 +

100

650 4

6:00 16:00

Figure 48 Flow rate o A H\ﬂl{ff1ets using Methocel
3 N\

AMMR  as a : g?ééiﬂ% \d oégT A4MR concentration and
L #
spheronizati

Flow rate (g/min) o il
300 L

260 7

200

160

100

60 4]

oo

10:0
Spheronization time (min)

Bl 133 % ww NN167 % w/w 2.00 % w/w

Figure 49 Flow rate of lactose-Avicel PH101R pellets using HPC-MR as

a function of HPC-MR concentration and spheronization times
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Flow rate (g/min)
300 - .

260

200 11

160

100

50 . o

Figure 50 Flow rat
of binder

spheroniz

300 +

260 4

200

160 ]

10:
Spheronlization time (min)

l Bl Mothocel E-16Lv = NN HPc-L  EEHPC-M I

Figure 51 Flow rate of lactose-Avicel pH101R pellets using 1.67 % w/w

of binder concentration as a function of binder types and

sphonization times
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Flow rate (g/min)

\'
lf
H

of bindep#cog

3! : \\ of binder types and
spheronizatio r \\
7z

‘«-l

El
ﬂUEJ\’J‘VIEJ‘ﬂiWEJ’]ﬂ’i

’QW']a\ﬂﬂ‘iﬂJ UA1AINYAY



125

5 min.The flow rate reduced with increasing binder concentration at 10
and 15 min. But increasing spheronization time at 1.67 % w/w and 2.00
% w/w,and increasing binder concentration at 5 min were not significant-

1y different (P> 0.05).

concentration were / ‘

~ 15 min. The flow ced v \\~ smg binder concentration

)\\\

and increasing bi ptration mm were not significant

different (P> 0.05). : i-i 1' A \

t1on time 5 min > 10 min

zat1on time at 0.33 ¥ w/w,

6.4

: 2 . —
NG ~increasing spheronization

time at 1.33 % w/w ?nd 2.00 % w/w of binder concentration. Increasing

spheroni zatﬂ- Hﬂaﬂﬂ@ﬁ %‘g\w 8’% ﬂﬁand increasing binder

concentrahor‘-'at 5 min were th sngmfxcant di fferent at 95% confident

e M IRAN T B 3V SR i e v

that of the others.

6.5 Compared Type of Binders at Different Concentrations

and Spheronization Times on Flow Rate

At 1.33 ¥ w/w and 2.00 % w/w of binder concentration
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with 5 min of spheronization time ; and 1.67 ¥ w/w of binder concentra-
tion with 10 min of spheronization time, the flow rate were not
significantly different (P > 0.05). The other spheronization time and
binder concentration were studied. High flow rate value was obtained
from pellets using HPC-MR as a binder except for 1.33 % w/w at 10 min.

In addition, for 1.67 % w/w in; and 2.00 ¥ w/w at 10 and 15 min,

Angle of \.PH1O1R pellets prepared

with various spheronige :vi'f der types and concentrations are
ﬂ‘lg;g {_’l
shown in Table 15 and Figlires ‘68-594 The range of angle of repose was
4 1J.ﬂ —.' 4
between 20.64-30.83°. ""'ﬂ‘ £

A1most of 1ncrea51ng binder concentrat1on and spheroni-—

zation time ﬁuﬂ (}Hw mwmﬂﬁm of repose at 95%

confident levél. The angle of repose reduced with 1ncreas1ng spheroni-

o GRS LA st v
concent#gt1on at 5 min of spheronization time.

7.2 HrPc-LR

Increasing spheronization time at 1.33 ¥ w/w and 1.67

% w/w of binder concentration were not significantly different in angle



Table 15 Angle of repose of lactose—-Avicel PH101R pellets
prepared with various spheronization times, types

and concentrations of binders

Concentration Angle of repose (°,*sp)(a)

Binder (% w/w)

Spheronization Time (min.)

\:‘\ &o 15

19(0.27) 25.65(1.43)

36) 28.24(1.11)

E-15L\R 2.00 / 708 Y\ 28 "\ 44) 28.05(0.56)

1 .3 C
Methocel 1.6 30

N

| ’ |
" ‘\\\ .50) 20.64(1.38)

(O 78) 23.79(1.34)

HPc-LR

2.00 -— 26.42(1.22) 25.35(0.82)

25

[ ——— Y]
Methocel 0.54 £ 23.58(0.84)
]
A4MR 0.67 28.24(0.71) 22.32(1.

8) 26.07(0.53)

Q1.33  26. 03(1. 67) 28. 46(0 93) 27. 24(0.15)

TRTRNN T AN B

2.00 28.05(1.63) 23.04(0.97) 27.32(0.88)

2.33 27.02(1.66) 24.76(0.83) 24.28(1.71)

(a) averaged from three determinations

127
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Angle of repose ()

36

tion and sphe

Angle of repose (°)

36

30
26 -1
20+

s~ i Ta¥a
NN 14 db LI

9 Spheronization time (min)

B 133 % ww NN1.67 % w/w 2.00 % w/w

Figure 54 Angle of repose of lactose-Avicel PH101R pellets using HPc-LR

as a function of HPC-LR concentration and spheronization times
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Figure 55 Angle of _W'I~AviEEii?H1O1R pellets using

Methocel Metﬂpce] A4MR concentration

and spher \

Angle of repose (°) e ,-; s _
36+ - e

) . £

30’ : ,
26 — !
2047 B

| gr - A
10
5 = 0
q [~ Lo on Py
» q :00 mrabd : € 't

Spheronization time (min)

Bl iss % ww N1.67 % ww 2.00 % w/w

743 2.38 % W/wW

Figure 56 Angle of repose of lactose-Avicel pH101R pellets using HPc-MR

as a function of HPc-MR concentration and spheronization times
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Angle of repose (“)
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-

Figure 57 Angle of rggbs A AN )

o1R pellets using 1.33

as, a tgnction of binder typeé

;5

204

A an

q 5:00 10:0 5:
Spheronization time (min)

‘ B Methocel E-15.v N HPc-L EEEHHPC-M I

Figure 58 Angle of repose of lactose-Avicel PH101R pellets using 1.67

% w/w of binder concentration as a function of binder types

spheronization times
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Figure 59 Angle of repdsefq actios H101R pellets using 2.00
of bifdef €o , \ function of binder types
and spherondzafign:t ime S \\
r J ‘J ._.-'> - 1
4-

AU INENTNEINS
ARIANIUNMINYIAY
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of repose at 95% confident level. The orders were followed as, at 2.00
% w/w of binder concentration : spheronization time 5 min > 10 min
~ 15 min. At 2.00 % w/w of binder concentration at each spheronization

time gave the highest angle of repose value.

binder concentrationjat

vibhost of inc sasing binder edndentration and spheroni-
zation time were»n:r in angle of repose at 95%
confident level. Excegt for the ang]e of repose of 2.00 % w/w of binder

concentratuoﬁuﬂqmsﬂeﬁﬁawﬁ’iﬂn 2.33% w/w of binder

concentrat1onq¥t 10 and 15 m1@ of sphergg:zat1on t1ma)were Tower than

i R R FRHSIN bbb s

7.5 Compared Type of Binders at Different Concentrations

and Spheronization Times on Angle of Repose

A1l spheronization times and binder concentrations were

studied. The angle of repose of pellets used HPC-LR as a binder was
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lower than used the other binders. Except for the angle of repose of
2.00 % w/w of binder concentration at 5 min of spheronization time was
not significantly different at 95% confident level. And in the case of
2.00 % w/w at 10 min, the angle of repose of pellets used HPC-MR as a

binder was lower than used the other binders.

8 Percent Friab

The eﬁV N 1mes, binder types and

concentrations on per . '-'“- )se-Avicel PH101R pellets

are shown in Tab] For a11 case, the percent

as and spheronization

]k:A\_-".__m-n""___mmmmm--‘ﬁi
{

times were not percent friability at

95% confident level.

ﬂuﬂquW§wawni

Al upc-LR

Increasing binder concentrations and spheronization
times were not significantly different in percent friability at 95%
confident level except for 2.00 ¥ w/w of binder concentration. The
orders followed as, at 2.00 ¥ w/w of binder concentration : spheroni—

zation time 5 min> 15 min> 10 min.
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Table 16 Percent friability of lactose-Avicel PH101R pellets
prepared with various spheronization times, types

and concentrations of binders

Concentration Percent Friability (%)(2)

Binder (% w/w)

3pheronization Time (min.)

15

0.3255

Methocel E-15LWR : 0,18 \ oL 0.4105
L7 AN\
e vuledly

’ 0.4310
) 0214 " 0.1922

HPc-LR r_ o= 0.1475
2.00 02545 =0.0560 0.1635
Y —:‘:
— S
Vi 5_70.1295
ﬂ {!
Methocel A4MR 0.67 0.0950 0.1160  0.1300

‘ a (Y

AREINBNIWEINT —

.33 9 6505 0. 5625 0. 5280

TR ANt A V¥ 2]

0.2155 0.4545 0.4630

2.38 0.0660 0.1030 0.1810

(a) averaged from two determinations
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Percent friabllity (%)
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Figure 60 Percent f 1 PH101R pellets using

Methocel ethocel E—15LVR concentra—

tion and

P
Percent friabllity (S i

»)

Tdb

Spheronlzatlon time (min)

B 133 % ww N 167 % w/w 2.00 % W/W

Figure 61 Percent friability of lactose—Avicel pH101R pellets using
HPC—LR as a function of HPC-—LR concentration and spheroniza-

tion times



136

Percent friability (%)
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Figure 62 Percent 1 pH101R pellets using

Methocel thocel A4MR concentration

< 14 9,
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0.6 1’
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Q}E Ta : QN
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Figure 63 Percent friability of lactose-Avicel PH101R pellets using

HPc-MR as a function of HPC-MR concentration and spheroniza—

tion times
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VT Toladhimiontmd /| 21775 £

Bl Methocel E-15LV N HPC-L HPC-M

Percent friability of lactose-Avicel PH101R pellets using
1.67 % w/w of binder concentration as a function of binder

types and spheronization times
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Percent friability (%)
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8.3 Methocel A4MR

Increasing binder concentrations and spheronization
times were not significantly different in percent friability at 95%

confident Tlevel.

P Umes were not significantly
different in percen i - ) ‘\“ fident Tevel. At 2.33 % w/w

i A \
of binder concentra sach=s| ) P time gave the lowest

8.5 Compar s at Different Concentrations

and Spheronization Times on Percent Friability

‘-J

binder concentration at

5 and 10 min of spl eromza’non time ; 1.67 % w/w at 10 and 15 min; and

2.00 % w/w aﬂ1uE} ’g@ﬂﬁ% ﬁﬁﬁ]ﬂzﬂdﬁhets used HPC-LR as

a binder was Tower than thoat the others The percent friability of

QAR LA FHRETR By e

times w re not significantly different at 95% confident level.

Physical Properties of Lactose-Avicel PH101R Placebo Pellets Prepared

with Various Water Contents

Physical properties of lactose-Avicel PH101R pellets prepared
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with various amount of water by using 2.00 ¥ w/w of HPC-MR as a binder

and 15 min of spheronization time are presented in Table 17 and Figure 67.
1 Determination of the Pellets Appearance

At 35 ¥ w/w of wa tent base on dry basis, pellets had

) of water content,respectively,
with ﬁface. At 50 ¥ w/w of water

content very large sizg«6f. were - ned.

% anc 44 % w/w of water content

long rod shape. At 40 %

pellets became sph

2 Particle ation

The pellet

base on dry basis had 1

Mean parmw]e size of the peHets using 40 %, 42 % and 44 %

w/w of waterﬁﬁrﬂbﬁé%ﬁ%ﬁ %’Tﬂsﬁm ficantly different

at 95% conf1d&lt Tevel. The mgan part1c]&sne was ra&gmg from 0.958

o R HIAINTUNAING1AY

4 Percent Sieve Fraction on 14/20 Mesh Cut Determination

Percent sieve fraction on 14/20 mesh cut was ranging from
74.18-77.99. The pellets using 40 % w/w of water content base on dry

basis had lower percent sieve fraction on 14/20 much cut.
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Table 17 Physical properties of lactose-Avicel PH101R
pellets prepared with various amounts of water
by using 2 % w/w of HPC-MR and 15 minutes of

spheronization time

Physical Properties A nti of water (% base on dry basis)

42 44

Sieve No. w2\ 4.47
40.16

37.83

17.41
0.12
0.00

Granule size (mm) 3 0.967

by sieve analysis

e mgusimmingng

cut pe]]ets( 1]

Bulk d%ﬁ'}@ %(‘ﬁ quq&ﬁgqa E]eom 01)
Tapped dénsity (g/m1,+sD)(P) 0.87(0.01) 0.86(0.00) 0.84(0.01)
Flow rate (g/min,+sD)(P) 282 42(5.48)255.86(8.31) 246.94(2.84)
Angle of repose (°,+sD)(P)  27.32(0.88) 27.22(1.03) 27.27(1.15)
Percent friability(x)(a) 0.4630 0.3675 0.1935
(a) averaged from two determinations

(b) averaged from three determinations
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Seesm @©e2273

Figure 67 Photomicrographs of lactose-Avicel PH101R pellets using
vafious amount of water at 2.00" % w/w lof! HPC-MR, 15 min of
spheronization times and sphetenizer speedgof 951 rpm (x35)
(A,B,0,D,E are 35 %,40.%,42 %,44 % and 501% of water base

on dry basis respectively)
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5 Bulk Density and Tapped Density Determination

Bulk density and tapped density were ranging from 0.80-0.83
g/ml and 0.84-0.87 g/ml1, respectively. Bulk density and tapped density

of the pellets reduced with increasing amount of water.

# R, W -
Al - o

Angle of repose. from 27.22-27.32°. Increasing

8 Percent Ffi jg.bi 1ity Determination

AUYINYNINYINT

Peﬂcent friabilityywas rangiﬂ from 0.1932;0.4630. Increasing

amounthﬂQraaﬂ ﬂ ‘§1§uf i]m%ﬂ y afwél q a%Hmfi dent level.
q
Physical Properties of Uncoated Terbutaline Sulphate Pellets

1 Determination of Uncoated Terbutaline Sulphate Pellets

Appearance in Various Steps of Preparation
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The microscopic appearance of product in each step in

prepared the pellets is presented in Figure 68.

2 Physical Properties of Uncoated Terbutaline Sulphate Pellets

Physical properties, of oated terbutaline sulphate pellets

had high flow rate but

very low.
3 Dissolution Pr ﬁqg pated Terbutaline Sulphate Pellets

The dissolution da; uncoated terbutaline sulphate pellets

is shown 1in Tabte sed profile. of uncoated terbutaline

)

4
sulphate pellets wi' 2 percentage amount of

drug release as a funct1on of time 1s presented in Figure 70.

ﬂ‘iJEJ’J‘VIEWﬁWEﬂﬂ‘i

Physical Prope ies of Film Cooated Terbutahne Sulphate Pellets
Determination of Fﬂm Coated Terbutahne Sulphate Pellets

Appearance

The microscopic appearance of film coated pellets both before
and after dissolution test are given in Figures 71-78. Thickness of

coated layer and smooth surface area were increased with increasing



i

¥ '-:_a

in various' steéps gf preparation (x35)
— ey |

P
# i'-;::lfi

(A = dry mixiné{iégi wetfing; C = extrusion and

i ___;;r, e :_ ' 2y _::'q :u-
D = spheronization) f
a , —
'I"j '_'S.J

| )
- T
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hebaged terbutaline sulphate pellets
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Table 18 Physical properties of uncoated terbutaline

sulphate pellets

Physical Properties

Sieve analysis(@)

% weight retained on

Granule size (mm)(@) T 0.962
by sieve analysis

% sieve fraction oh{14/20 mes|

| y:.

cut pellets(a)

Bulk density (g/ml;+ : )(b) 0.83 (0.01)

Tapped dens1ﬂ ﬂﬂ?’w)ﬂﬂjw Ej’loﬂeﬁo 01)

Flow rate (g/fiin,+sp)(b 280.97 (sh:y)

e @ RG] 39173 Vit )

Percent ‘l‘r1ab1hty (%)(a) 0.4270

(a) averaged from two determinations

(b) averaged from three determinations
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pellets

= X800.and D = x500 (cross-section)



Table 19 Cumulative released of terbutaline sulphate from

uncoated terbutaline sulphate pellets

Cumulative released of terbutaline sulphate(%)(n=3)

Time

(hr.) 1 x+SD

0 0 0

0.5 45.72 42.11+3.52
0.10 62.29 63.79+1.45
0.25 93.95 90.23+3.34
0.50 96.67 93.43+3.20
1 95.79 94.03+2.51
2 95.22 95.46+0.60
4 97.45 97.31+1.00
8 98. - 28.29+1.03
12 98.66+ ' ~98.29+0.55

. !
~ 5 1 QAN DAL O | M £

AREINBNINEINS

PIAATUAMINYAE
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Percent cumulative released (%)

100
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Figure 70 Dissol sulphate from uncoated

pellet
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Figure 71
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‘4&‘

f -5, 4 iﬂw/w film coated terbutaline

Photomicrog apﬁ§u°

su]phate pe]]ets—tformu?atwbn~2) aﬁ(before and after test

-

for dT%uluizuu - J
- A Pt

(A1,A2,§§ are before test for ;aisso1ution at x35, x500,

x2000 (cross—sect1on) of, magn1f1cat1on B1,B2,B3 are after

test fon d1ssolut1on aty x35 Xx500,x200Q7 (cross—section) of

magnification)
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S00rm 000283

o

Figure 72 Photomjcrograahsﬁfbf .&éﬁﬁﬁﬁvw film coated terbutaline
b £

A ,9éfore and after test
[

for diséﬁ]ution
-

|
T

(A1,A2,A3¢ are before gest for dissolution at x35, x500,
x2000.4 aross+seatfion) ofgmagnificationy B1,B2,B3 are after

test for dissoluti®bn at x35500,x2000 (oross—section) of

magn¥fication)



1562

terbutaline

£
; dtatiof-tg=atbefore and after test
Y, N

for di§301ution il
o’

sulp
(A1,A2,A3 _are before ,test for dissolution at x35, x500,
X2000, (Eross—section) of magnification; B1,B2,B3 are after
test for dissolution at x35,=-x500, x2000 g(cross—section) of

magi f 1eat ion)
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SO0 m oo0303

Figure 74 Photom'i_crographs

of 1.5 % w/m Miln coated terbutaline

su]phé’tz_:lpeﬂets (formulation 1) ;_a_'-i"‘{jefore and after test
for disstg'lution <

(A1, A2 A3 |are bafora) | test) ffop | disSeltition at x85, %500,
x2000 (cross-section) of magnification; B1,B2,B3 are after

tesit Hocdissolation at x35)," X500, %2000 {cross-section) of

magnification)
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Figure 75 Photomjprograﬁﬁ§i”bf {4 % W/w. film coated terbutaline
A

Y

o — —
sulphatg petiets (formuTation 1) Efipefore and after test

-

for dissolution 1]
(A1,A2,A3"aFe before tést for dissolution at x35, x500,
x2000"( crosé-section) lofl magnification™; B1,B2,B3 are after

test for. dissolution at . x354%500,x2000 (Eross-section) of

magnification)
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ee1038

terbutaline

sulphate pe]létsﬂTformuiEfﬁen 3) at before and after test
n | £
for dissotution —
LJ -_\_J
(A1,A2,A8 are before test for [formulation at x35, x500,
<

T

x2000 (cross—-section) of magnification; B1,B2,B3 are after

test for dissalution at x35} X500,%2000 (cross—-section) of

magnification)



156

jw/w film coated terbutaline

for d{g;o1ut1on M

(A1,A2,Aj are before test for !dissolution at x35, x500,
x2000 (cross=section) .of magnification; B1,B2,B3 are after

test "for-dissolution” ‘at’ x35,x500,x2000° (cross—-section) of

magnificationd
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Seoewm e0103s

et _' ‘_
Figure 78 Photom1crographs —of 3%%5 w/w Tfilm coated terbutaline
e -

su]phaté pellets (formu]at1on 5) atfgefore and after test

N
for d1sé§1ut1on I

(A1,A2,R§ are before test for dissolution at x35, x500,
x2000! (cfasSisection?)/of<magnifications~B1,B2,B3 are after
test for dissolution at x35, x500,x2000 (cross-section) of

Mmagnifijeation)
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amount of ethylcellulose. After dissolution test, these pellets had
channels in coated layer. Thickness of coated layer and surface area
were not different with increasing amount of HPC-MR in the film coating
formulation. After dissolution test, these pellets had more number and

size of channels in coated layer than pellets which had not contain

2

ﬂated Terbutaline Sulphate
N

HPC-MR in the formulation.

2 Dissoluti

Pellets

\-. o ylene Glycol on the Released

Profile of Film Coated ‘ ‘ .g' ~\ Pellets

The dis i3 ta Of, each formulation are given in
Tables 20 and 21. each formulation which was
plotted between g release as a function of
time 1is presentead ﬁopylene glycol had no
effect on drug released

ﬂ‘lJEJ’J‘VIEJVlﬁWEJ’]ﬂ?

The Effect of Mt of Ethylce] 1ulos the Released

Pmmeafm RGNIFN B HALAAA R ¢

The dissolution data of each formulation are shown in
Tables 21-24. The released profile of each formulation which was plotted
between the percentage amount of drug released as a function of time is
presented in Figure 80. The released profile of drug decreased with

increasing amount of ethylcellulose.
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Table 20 Cumulative released of terbutaline sulphate from
5.4 ¥ w/w ethylcellulose film coated terbutaline

sulphate pellets (Formulation 2)

Cumulative released of terbutaline sulphate
(%) (n=3
Time
(hr.) 1 - 3 +SD
0 0
V-
0.5, 0 ;
1 0 5
e
2 0 e AU | 5+0.95
w2
3 0 ;i_ 91+1.57
T o
4 6.10 4.14 4.69+1.23
AT,
5 8.53¢ 26
6 9.62 .62
8 17.89 !l4 48 15. 14 15. 84 .8
; zﬂ’wEf’T‘VI v ZEJ“TTT":T
12 7 30 21 35 40 33.09+2.64
’ ="
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Table 21 Cumulative released of terbutaline sulphate from
5.4 ¥ w/w ethylcellulose film coated terbutaline

sulphate pellets (Formulation 1)

Cumulative released of terbutaline sulphate
Time
(hr.) 1 b : | = x+SD
0 0]
05 (6]
1 0
2 0 1.61+2.79
3 Bt 5.09+0.27
4 6.00 ' 6.60+0.52
5 8. 18l A4 64+0.42
‘. X)
6 9.50 ‘IT 0+0.74
8 13.90 15.00+1.95
¢ v
AR TR E VN ARG
12 20975 22.29+2.9] ,

(R -
-

L] L} ¥ L} L3 L]
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Table 22 Cumulative released of terbutaline sulphate from
3.2 ¥ w/w ethylcellulose film coated terbutaline

sulphate pellets (Formulation 1)

Cumulative released of terbutaline sulphate
(%) (n=
Time
(hr.) 1
0 0
0.5 0
1 4.97 YEED 83\ 68+0 27
oz 8.42 e \ .84+0.56
3 13.33)  1glozar 112.7440.73
4 19.26 H— 18.32+0.89
5 28 g | i 24, 4643.15
6 31.4 t +1.77
8 39.07 38.73+2.39
: g :
10 ﬂﬁﬂﬂzﬂ : ) 147 ﬂ 16
12 5451 . : 57.1122.95 |

L 1 ] l'r I‘ y [ . N
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Table 23 Cumulative released of terbutaline sulphate from
1.5 % w/w ethylcellulose film coated terbutaline

sulphate pellets (Formulation 1)

Cumulative released of terbutaline sulphate
(%) (n:
Time
(hr.) 1
0 0
0.5 0 .14
1 ,40+1.37
2 21.94 i/ PV ar .32 B.33+1.24
3 41.72 , 7 447 \ 0.44+1.95
4 47.72 '"'_,2 49.75+2.25
5 59.08] 344325
6 68.20 il ' .8071.16
8 79. 79 | a2.t +2.37
° ARINEIRS
12 . 89-52 | 89.0142.22 |
qlf' 7 " e ?\
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Table 24 Cumulative released of terbutaline sulphate from
1.1 % w/w ethylcellulose film coated terbutaline
sulphate pellets (Formulation 1)

Cumulative released of terbutaline sulphate

(%)
Time
(hr.) 1 — 7 x+SD
0 0 - 0
i

0.5 1.64 E : 55+0.95
1 11.61 ofrd 4 (= .30+1.14
2 37.40 £25 B .36+0.91
3 53.65 54 ; éix: 56.05+2.09
4 62.63 65.1 . ﬁ?z 65.09+2.41
5 72. 1§ ‘ > +2.10
6 80.9 +0.79
8 80. 9(:3'!ﬂ 84 05 85. 79 83.60+2.45
. | B 4N PR
12 4] 59 98.63 P 99.81 ‘97.6812.74

02D



164

Percent cumulative released (%)

1
I —— Formulation 1 —t Formulation 2 I
100

80

60

40

20

14

o \\ Iphate from 5.4 % w/w

Figure 79 Dissoluti , <
/5 \\\

of coati \ taline sulphate pellets

100 A T 3 S
80 = —
60
. il

12 14

Time (hrs)

T84 % w/w —32% wiw 15« w/iw B 11% w/w

Figure 80 Dissolution profile of terbutaline sulphate from film coated

terbutaline sulphate pellets formulation 1



165

2.3 The Effect of Ratio of HPC-MR and Ethylcellulose on

the Released Profile of Film Coated Terbutaline Sulphate Pellets

The dissolution data of each formulation are given in
Tables 25-27.The released profile of each formulation which was plotted

between the percentage amount .o

2.4 The

Terbutaline Sulphate on ib' [ erbutaline Sulphate Pellets

formulation are shown 1in

profile of drug in r~; ours when incorporate
|

uncoated terbutaline su]phate pe]]ets as 1oading dose.

ﬂ‘iJEJ’J‘VIEWﬁWEﬂﬂ‘i

2.5% Dissolution Pq?f1les of Se]ected Forma}at1on Compared

e R G 30U RN

The dissolution data of BricanylR Durules and the
selected formulation are shown in Tables 30 and 31, respectively. The
released profiles of Bricany]R Durules and the selected formulation
which were plotted between the percentage amount of drug released

against time are presented in Figure 83. The released profile of drug



Table 25 Cumulative released of terbutaline sulphate from

3.2 % w/w ethylcellulose film coated terbutaline

sulphate pellets (Formulation 3)

Cumulative released of terbutaline sulphate
(%) (n=3)
Time
(hr.) 1 x+SD
0 0 0
0.5 0 0
1 1.} .64+0.60
2 1.2 .96+0.32
3 5.94 e 5.88+1.30
4 14.88 1@?:’*‘ 14.26+0.71
5 17.21 R 19,69+2.21
6 26 96+4.19
8 39.94) . .96+1.24
10 56.17 )¢ 253.12 53.63 | 54.31+1.63
e | Pl INEN TN NN o
q

TN INETAE
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Table 26 Cumulative released of terbutaline sulphate from

3.2 % w/w ethylcellulose film coated terbutaline

sulphate pellets (Formulation 4)

(%)(n=3)

Cumulative released of terbutaline sulphate

Time

(hr.) 1
0 0
0.5 0
1 9.
2 40.5
3 62.98
4 78.27
5 89.41
6 91
8 97.04,
10 Fﬂs

12 i‘L

2

5 i

NS
s

46

-~
e 'f
LT

!
b
-
44

Bfiimi‘ﬂﬂ

x+SD

0
56+0.97
). 24+1.08

.39+2.45

764.56+3.19

77.68+1.27
88.14+1.50
1+1.49
.55+1.35
6,46+1.89
W3

o/

167
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Table 27 Cumulative released of terbutaline sulphate from
3.2 % w/w ethylcellulose film coated terbutaline

sulphate pellets (Formulation 5)

Cumulative released of terbutaline sulphate

(% n=3)

Time

(hr.)

0.5 0.11+1.50
1 3.56+2.77
2 91 | 36.97+5.97
3 91.1 | 89.83+1.13
4 91.19 92.40+1.07
5 98, 43+0.69
6 a5 28+1.40
8 6.0211 .75
10 H ,i A 96.99+2.55
12 qll ' jiij ]?:[io.so

W ISNTTIRAVT 1 dTYIE) INE



Table 28 Cumulative released of terbutaline sulphate from

the mixture of 1.5 % w/w ethylcellulose film
coated terbutaline sulphate pellets (Formulation

1) and uncoated terbutaline sulphate pellets

ratio 7:1

Time

(hr.)

‘”Q

124

169



Table 29 Cumulative released of terbutaline sulphate from

the mixture of 1.1% w/w ethylcellulose film
coated terbutaline sulphate pellets (Formulation

1) and uncoated terbutaline sulphate pellets

ratio 7:1
Cumulative re - ;;;‘-;pe sulphate
Time
(hr.) 1
0 0
0.5 12.54 gh i gl || 1. 10+1.44
1 21.25| 20.797 4 W 20.2541.36
2 42.38 4275 | S 45.44+4.35
3 59. 48 | s §0#2.25
4 70.1 225+2.11
5 74.41)  78.02 7291 75.1142.63
; F'F’E& 3Ry aRee
8 83.92 | 82.65 _| 83.2140.65
wﬂm o] 75381 1819 0| a6
2 1| ease| 7.5 96.38 | 96.17+1.49
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Table 30 Cumulative released of terbutaline sulphate from

Bricany]l DurulesR

Cumulative released of terbutaline sulphate
(%) (n=3)
Time

(hr.) 1

0 0
0.5 14.89 ' o4 48.99+4.08
1 25.02 | \ 74+1.90
2 38.64 \ .68+0.96
3 50.25 L e \ 1.67+1.29
4 61.12 = | 64.87+3.28
5 75.59 73. 74.6541.06
6 79.63: ' L 5341.02
8 93.74 [i| 89703+4. 65
10 94.83 ‘2.54 %,08 | 92.82¢4.61
o | SHE RN Lans

4

RN TUNRINY Y
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Table 31 Cumulative released of terbutaline sulphate
sustained released pellets capsule (lot 1)
Cumulative released of terbutaline sulphate

(%) (n=3)
Time
(hr.) 1
0 0
05 14.21 50+2.40
1 19.69 3 [ =913 20.25+1.48
2 40.62 dodd 4 Vo | 40.84+0.94
. \
3 51.82| @4 @8AGK (K 4.0712.25
4 64.52 F01= 5.48 | 65.00+0.48
5 76.52| A8 TARe 74.83+1.67
o
6 78.‘f& 4.73
\%— )
8 91.331 90 14+1. 11
1) |
10 94.67| 93.98 92.79 93.81+0.95
‘o .Y |
12 ﬂs‘ﬁﬂéﬁ 2l ol | 67. 82
[ |
LTI

AMIAIN TN INYAE
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Table 32 Cumulative released of terbutaline sulphate from

sustained released pellets capsule (lot 2)

Cumulative released of terbutaline sulphate
(%)(n=3)
Time
(hr.)
0
0.5 +1.62
1 +4.06
2 +0.80
3 +9.55
4 12
5 .29
6 «12
8 .45
10 96.49 4 92.95 90.59 93:34:2.97
¢ a @ |
* | ARYININTNUAAT
-

ARIAN TN INYAE
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Table 33 Cumulative released of terbutaline sulphate from

sustained released pellets capsule (lot 3)

Cumulative released of terbutaline sulphate
(%)(n=3)
Time
(hr.) 1
0 0
0.5 16.70] . 3,83 . [W14,19+2.35
1 20.17|_ 7601 94 20.62+3.11
g 44.34| #a3 26| 342 43.67+0.58
3 57.98 77 58, 59.36+2.10
4 73.91| @B.195 724 71.8442.41
5 79.86 P55 76.64+2.79
6 go.g 77.8 | 77.70 {98 42
8 89.89 60
i i
10 91.87( _ 92.63 90.05 91.52+1.33
‘a (V]
2 @R PN YIN YIRS
[ |
U

AN TUNAINYIAE
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Percent cumulative released (%)

120

100

0 g N
i e

=~ Formulation 8
—+— Formulation 4 ]

Formulation §

Figure 81 Dissolutio e sulphate from 3.2 % w/w

butaline sulphate pellets

100
- ) r = i e -

60

40

20

—B- 11 % w/w + UC

Q"W'] S RP Y RE

Figure 82 Dissolution profile of terbutaline sulphate from 1.1 %, 1.5

% w/w of coating level of film coated terbutaline sulphate
pellets formulation 1 and mixture of 1.1 %, 1.5 % w/w of
coating level of coated terbutaline sulphate pellets with

uncoated terbutaline sulphate pellets ratio 7:1
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Percent cumulative released (%)

o e
/

60
40 e — e S e UV =
20 Bricanyl Durules =
ected formulation
0
Y 12 14

ulphate from Bricany]R

arbutaline sulphate pellets

120
100 L S

80

60

40
2l

O 1 L 1 1

8 8 10 12 14
Time(hrs)

Figure 84 Dissolution profile of terbutaline sulphate from three
batches of selected film coated terbutaline sulphate pellets

capsule
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from Bricany]R Durules and the selected formulation appear to be the same.

2.6 Reproducibility of Film Coated Terbutaline Sulphate

Pellets

Three batches of the selected formulation were prepared
to study the reproducikt N oF &ution profiles of terbutaline
sulphate from film - Al ‘-f e pellets. The dissolution
data of three batches selec ,\ tjon are shown 1in Tables
31-33.The released

‘ _the selected formulation

which were plotted e amount of drug released as

a function of time 1 2 84. The dissolution profiles

of film coated terbut which was selected were

found to be reproducib

]

U
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