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Statistic

Analysis of variance of each physical property of
lactose-Avicel PH101R pellets prepared with various
spheronization times, binder concentrations, binder types

and amount of water are pres 3 in Tables 34-41. And

parts. The first p --"" et type which E,L,A and M
were Methocel E-15L ; C A4MR  and HPC—MR,

respectively. The second r_, ar inder concentration

which 033,067,133 ?.---..--.-_-.-.-_.___»._T ----- &6 )w/v,1.33%

w/w, 1.67% w/w, % pectively.

3 r|
')
And the thrid par yas spheromzatmn time which 05, 10

0 1o ere ﬂ"ﬂiﬁf’@%ﬂﬂ"ﬁ?fﬂﬂﬂfi

code of fa r which testeed for ana]ys1s of var

amaﬂnimummmaﬂ
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Table 34 Analysis of variance of granule size of lactose—

Avicel PH101R

pellets prepared with various

spheronization times, binder concentrations and

binder types

Formulation

Variance Ratic

E 133TT

E 16717

E 200TT

L 133TT

L 167TT

L 200TT

033TT

> >

067TT

=

133TT

M 167TT

M 23317 U
v Ak
E THr10
E TTT15
L TTTO5
L TTT10

| S

|

'\'\I'H'N - e

—Ratio

2

0..22 9.55
L7
T
28.01 ¢ 9.?2.
S IPESHIEREY:
190.45 9.55
153.39 9.55
5.32 9.55
14.88 9.55
12.88 9.55

Significance

Statistical
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Table 34 Analysis of variance of granule size of lactose-

Avicel PH101 R

pellets prepared with

various

spheronization times, binder concentrations and

binder types (continued)

Formulation

Variance Ratic

A TTTOS
A TTT10
A TTT15
M TTTO5
M TTT10
M TTT15
T 13305
T 13310
T 13315

T 16705

e e Ny SN

F—Ratio

i
y

TTSSEE

Statistical

/// Significance

T 16715 268.60 9.55 s

¢ o o/
"RIANTRIU AN A &
T 20010 12.96 9.55 S
T 20015 15.14 9.55 S
S = significant at P < 0.05

not significant at P > 0.05
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Table 35 Analysis of variance of percent sieve fraction
on 14/20 mesh cut of lactose-Avicel PH101R pellets
prepared with various spheronization times,

binder concentrations and binder types

Formulation Statistical
Significance
E 133TT NS
E 167T7T NS
E 200TT NS
L 133TT NS
L 167TT S
L 200TT S
A 033TT NS
A 067TT i —-"’"'-. — e A m— . NS
M 133TT s
i
M 167TT { 0.76 9.55 NS
‘ a (V)
v 200m) Y B IV VIR WEIIN G
| '
M 233'l“l'q'I 6.11‘ 9.55 NS
| , =9 s
eprties | VN 1138 AT bV 2 B0
E TTT10 42 .50 9.55 S
E TTT15 120.717 9.55 S
L TTTO5 5.22 9.55 NS
L TIT10 7.44 9.55 NS
L TFEhS 154.78 9.55 S
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Table 35 Analysis of variance of percent sieve fraction
on 14/20 mesh cut of lactose—Avicel PH101R pellets
prepared with various spheronization times,

binder concentrations and binder types (continued)

Formulation variance Rati F—Ratio | Statistical
Significance
A TTTO5 NS
A TTT10 s
A TTT15 S
M TTTO5 s
M TTT10 s
M TTT15 s
T 13305 s
T 13310 | 7 s
T 13315 | NS
T 16705 ' 314.65 | 9.55 |~ s
Tog 8 FNSREING
T 167154 63.88 9.55 S
¢ o o
W RN IR URTIVD TR Y
190010 61.79 9.55 s
T 20015 265.30 9.55

S = significant at P < 0.05

&
]

not significant at P > 0.05



Table 36 Analysis of varianceof bulk density of lactose—

Avicel PH101R pellets prepared with various

spheronization times, binder concentrations and

binder types

Formulation

variance Ratic atio

E 133TT
E 167TT
E 200TT
L 133TT

L 167TT

-

200TT

033TT

067TT

 » >

133TT

K4

167TT

200TT ﬂ
233TT L
A

E TTT10

= =X

m

E 11715

L TTT05

L TTT10

L TTT15

Statistical

e N (é&gmﬁcance

27.93 5.14 S
2.41 5.14 NS
14.23 5.14 S
5.04 5.14 NS
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Table 36 Analysis of varianceof bulk density of 1lactose-
Avicel PH101R pellets prepared with various
spheronization times, binder concentrations and

binder types (continued)

Formulation Variance Ratjo| F-Ratio | Statistical

. ‘// Significance

TTTO5

TTT10

> > >

TIT15

Xz

TTTO5

M TTT10

M TTT15

T 13305

T 13310

13315

16705
'y

16710 ﬂ | | ' f]ﬂaj

16715 q 8.61 5.14 S

TRINNATUNRTINYING

20610 17.76 5.14 S

e e T B R R

20015 111.52 5.14 S

S = significant at P < 0.05

NS = not significant at P > 0.05



Table 37 Analysis of variance of tapped density of lactose-

Avicel PH101R

pellets

prepared with various

spheronization times, binder concentration and

binder types

Formulation

E 133TT
E 167TT
E 200TT
L 133TT
L 16717
L 200TT

033TT

133TT

'y

A
A 067TT
M
M 167TT

M 233

EI|||1O
E 1718
L TTTOS

L TITiO

L I8

M 200Tﬂ“‘1J :

10.95

0.12

T8 U

26.07

24.42

6.98

34.66

12.62

Variance Ra

\

5.14

AT S e

5.14

5.14

5.14

5.14

5.14

5.14

Statistical

Significance

n o»nm »n v a:éig; 55‘14’ o o & &6 o o & 6 o &
=€
e

210



Table 37 Analysis of variance of tapped density of lactose-
Avicel PH101R pellets prepared with various
spheronization times, binder concentration and

binder types (continued)

Formulation Variance ?< " F—RAtio Statistical
A\ | Significance

A TTTO5 NS

A TTT10 NS

A TTT15 NS

M TTTO5 s

M TTT10 NS

M TTT15 NS

T 13305 s

T 13310 s

T 13315 NS

T 16705 J | 5.14 s

i\ 1 Amninging

T 167150 12.70, 5.14 s

Y

szg]ﬂ ﬂ?‘ﬁJ UR P ¢

T %0010 45.61 5.14 s

T 20015 165.00 5.14 s

S = significant at P < 0.05

NS = not significant at P > 0.05
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Table 38 Analysis of variance of flow rate of lactose—Avicel
PH101R pellets prepared with various spheronization

times, binder concentrations and binder types

Formulation Variance Ratio| F—Ratio | Statistical
Significance
E 133TT S
E 167TT S
E 200TT NS
L 133TT S
L 167TT NS
L 200TT NS
A 033TT NS
A O67TT S
M 133TT S
M 167TT NS
M 200TT 7.4 | 5.4 [ s
=g Inenineine
B 32 5. 14 S
, , - Q/
’Q*WG]& ﬂ‘i‘ﬁ% JIRYIV
3. 11 5.14 NS
L TTTO5 2.03 5.14 NS
L TTT10 74.94 5.14 S
L TTT15 5.36 5.14 S
A TTTO5 0.07 Ladl NS
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Table 38 Analysis of variance of flow rate of lactose-Avicel
PH101R pellets prepared with various spheronization

times, binder concentrations and binder types

(continued)
Formulation varianc F-Ratio | Statistical
Significance
A TTT10 S
A TET15 S
M TTTO5 — NS
M TTT10 5, s
M TTT15 ji. G55 1) s
7
T 13305 _— 5 NS
-y
T 13310 ﬁ}? <14 S
T 13315 | i s
T 16705 ﬂ o S
T 16710 1.07 5.14 NS
egut Inemienny.
T 2000 0.0é 5 14
20015 19.14 5.14

S = significant at P < 0.05

&
]

not significant at P > 0.05
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Table 39 Analysis of variance of angle of repose of
lactose-Avicel PH101R pellets prepared with
various spheronization times,binder concentrations

and binder types

Formulation Variance Ra F—Ratio | Statistical
Significance
E 133TT S
E 1677T NS
E 200TT NS
L 133TT NS
L 167TT NS
L 200TT S
A 033TT S
A 067TT J S
M 133TT NS
M 167TT 5 14 NS
ol TN E RN
M 23377V 3. 02 D 14 NS o
QRN TR NN
E %THO 0.19 5.14 NS
E TTT15 5.07 5.14 NS
LTTrO5 12551 5.14 S
L TTT10 5.19 5.14 S
L TTT15 11.86 5.14 S




Table 39 Analysis of variance of angle of repose of

lactose-Avicel PH101R pellets prepared with

various spheronization times,binder concentrations

and binder types(continued)

Formulation

Variance Ratio| F—Ratio

A TTTO5
A TTT10
A TTT15
M TTTO5
M TTT10
M TTT15
13305
13310
13315
16705

167ﬂu :

T 16718)

@Wﬂﬂ\‘i

20010

- A4 -4 4 o

T 20015

Statistical

Significance

25 .91 5.14

aﬂﬂwiwaﬂ

16. 3% 5 14

irit N aeal

12.72 5.14

9.96 5.14

= D
D
D
oo

S = significant

at P < 0.05

NS = not significant at P > 0.05
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Table 40 Analysis of variance of percent friability of
lactose-Avicel pH101R pellets prepared with
various spheronization times, binder

concentrations and binder types

Formulation variance Ratio| F-Ratio | Statistical
Significance

E 133TT 0.02 9.55 NS

E 167TT 4.13 9.55 NS

E 200TT 0.51 9.55 NS

L 133TT 0.14 9.55 NS

L 167TT 5.41 9.55 NS

L 200TT 62.03 9.55 S

A 033TT 0.14 9.55 NS

A 067TT 0.09 9.55 NS

M 133TT 1.11 9.55 NS

M 167TT 4.53 9.55 NS

' ¢ M 200TT 4.36 9.55 NS

ﬂuﬂﬁﬂﬂﬂ%ﬂﬂ'\ﬂi M 233TT 3,32 9.55 NS

U E TTTO5 7.51 9.55 NS

- ¢ a oW

quaﬁﬂ‘jm quq‘nﬂ’]a El E TTT10 0.26 9.55 NS

9 | E TTT15 0.41 9.55 NS

L TTTO5 0.67 9.55 NS

L TTT10 3.74 9.55 NS

L TTT15 0.27 9.55 NS
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Table 40 Analysis of variance of percent friability of

lactose-Avicel PH101R pellets prepared with
various spheronization times, binder

concentrations and binder types (continued)

Formulation Variance R ” F—Rat1o Statistical

Significance

A

A

A

M

4 A4 o4 o4 4 o4 =T =

T

T

wna N8 NSV

TTTO5

TTT10

TIT15

TTTO5

v o & & b

TTT10

Triis

13305

13310

13315

—

=L
-

2 0—=® o0od 3 % 0 o o

16705

1671ﬂ u

167159

7= 75 9. 55

E:)

0010 15.382 8.55

20015 3.28 9.55

S =

NS =

significant at P < 0.05

not significant at P > 0.05
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Table 41 Analysis of variance of physical properties of
lactose-Avicel PH101R pellets prepared with various

amount of water (percent base on dry weight)

Properties Variance Ratio|F—Ratio| Statistical

Significance
Mean partical size NS
percent sieve fractior S

on 14/20 mesh cut

percent friability NS
bulk density " s
tapped density S
flow rate S
angle of repose 9300 NS

b £

{77 X'

S = significant z :
] | [

W

NS = not significant at P > 0.05

AU INENTNEINT
RINNIUANIININY
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Table 42 Comparison of granule size of lactose-Avicel
PH101R pellets prepared with various
spheronization times, binder concentrations and

binder types using Duncan’s new multiple range

test
Formulation Statistical
Significance
E 13315 VS E / _‘ S
E 13315 VS E s
E 13310 VS E -‘-:3 s
L 13315 VS L = S
L 13315 VS L R NS
L 13310 VS L NS
L 16715 VS L 8
L 16715 VS L
L 16710 VS L 16705 0.39 0.11
oo ot T8 {177
L 20015 vs (F20010 0.13 0.27
WS T NN
A 06715 VS A 06705 0.47 0.18 S
A 06715 VS A 06710 0.15 0.18 NS
A 06710 VS A 06705 0.32 0.18 s
M 13315 VS M 13305 0.17 0.08 s
M 13315 VS M 13310 0.07 0.08 NS




Table 42 Comparison of granule size of lactose—Avicel

PH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range

test(continued)

Formulation

Statistical

Significance

= X2 2z =B =

13310
20015
20015
20010
23315
23315
23310
20005
20005
16705 V

20010

16713

VS E 13310 0.64 0.10
20015 VS E 13315 0.16 0.13 S
20015 VS E 16715 0.54 0.13 S
16715 VS E 13315 0.70 0.13 S
20010 VS L 13310 0.15 0.26 NS

-ARIGAN T UR VNS

VS M S
VS M s
VS M NS
VS M NS
VS M s
VS M NS
VS E S
VS E

| T (0
vs Ahazto

0. 27 0.10
=1
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Table 42 Comparison of granule size of Tlactose-Avicel

PH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range

test(continued)

Formulation

Statistical

Significance

i~

= = » P

20010 VS L S
16710 VS L S
20015 VS L S
20015 VS L S
16715 VS L S
06710 VS A S
06715 VS A s
23305 VS M 1330 NS
23305 VS M 167&‘ | {l NS
- q
205 voi R3] I V1) 9
20005 vs Ml 13305 0.02 0.06 NS
‘ v s o/
WA FEINIWUN TN 1N Y
16705 VS M 13305 0.08 0.06 S
13315 VS E 13315 0.04 0.10 NS
13315 VS L 13315 0.13 0.10 S
13315 VS E 13315 0.17 0.10 s
16705 VS E 16705 0.56 0.14 S
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Table 42 Comparison of granule size of lactose—Avicel

pH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range

test(continued)

Formulation Statistical

Significance

— k< =

= =

16705 VS L
16705 VS E
16710 VS E
16710 VS L.
16710 VS E 6,66

16715 VS E

16715 vs L 16#8)  0.86 | 0.18hf

T
I

206-5

16715 VS E
20005 VS E i
n N
won gt 39 1001 1B S
20005 Vs B 20005 0.21 0.10

. o o/
268 % ool ] 3 Bl YA 91 1 & 2
20010 VS L 20010 0.25 0.22 s
20010 VS E 20010 0.08 0.22 NS

20015 VS E 20015 0.16 0.21 NS
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Table 42 Comparison of granule size of lactose—Avicel
pH101R pellets prepared with various
spheronization times, binder concentrations and

binder types using Duncan’s new multiple range

test(continued)
Formulation Di /é Statistical
. _ d
ans = Significance
M 20015 VS L 20015 ) - 2 s
L 20015 VS E 20015 # _ NS
e
! “ld'-l_
S = significant a . %
NS = not significan ~2.0.
21 Ay

AUEINENTNYINS
RIANIUNRINEIAY
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Table 43 Comparison of percent sieve fraction on 14/20
mesh cut of Tlactose-Avicel pH101R pellets
prepared with various spheronization times,
binder concentrations and binder types using

Duncan’s new multiple range test

Formulation Statistical

Significance
L 16715 VS L S
L 16715 VS L S
L 16710 VS L S
L 20015 VS L S
L 20015 VS L NS
L 20010 VS L ;;—n : 1 s
M 13315 VS M 13306 05 g e L) s
M 13315 VS M S
M 13310 VS8 M NS
L Avamine i
E 20005 V 6705 3. 97 3 25 S

o/

Ewﬂﬁﬂ‘ﬂ‘iﬁﬂéll IR Y
E 20018 VS E 13310 14.91 6.25 S
E 20010 VS E 16710 1.44 6.25 NS
E 16710 VS E 13310 16.35 6.25 S
E 20015 VS E 13315 19.79 5.01 S
E 20015 VS E 16715 1.6t 5.01 NS
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Table 43 Comparison of percent sieve fraction on 14/20

mesh cut of lactose-Avicel PH101 R pellets
prepared with various spheronization times,
binder concentrations and binder types using

Duncan’s new multiple range test (continued)

Formulation

Statistical

= > > I

== X

=z =

20015 VS L 13315 S
20015 VS L 16715 S
16715 VS L 13315 S
06710 VS A 03310 S
06715 VS A 03315 S
23305 VS M 1380 S
23305 VS M 16 £ S
23305 VS M 2000 7.69 NS

Po0cs VSFH%" ’J‘FI%W] Wﬁ”ﬂ‘g‘;

20005 VS8 M1 6705 3« 57 7 69
o/

o WG ) T 31 T W
23318 VS M 13310 18.23 5.10 S
23310 VS M 16710 16.82 5.09 S
23310 VS M 20010 10.18 4.99 S
20010 VS M 13310 8.06 §.09 S
20010 VS M 16710 6.64 4.99 S
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Table 43 Comparison of percent sieve fraction on 14/20
mesh cut of lactose—Avicel PH101R pellets
prepared with various spheronization times,
binder concentrations and binder types using

Duncan’s new multiple range test (continued)

Formulation Statistical
Significance

M 16710 VS M 13310 // |4 NS

M 23315 VS M 13315 S
M 23315 VS M 16715 S
M 23315 VS M 20015 NS
M 20015 VS M 13315 s
M 20015 VS M 16715 S
M 16715 VS M 13315] NS
M 13305 VS E 13 -f’ NS
M 13305 VS L 1330 11.38 5.99 S

L13305vsﬂ11§> ’J?‘Iﬂﬂ Wﬁ

M 13310 V 13310 6. 046’ 5 89 S
o/
" 135}1&'1@ 4N 38 U6 8
L 13313 VS E 13310 5.49 5.99 NS
M 16705 VS E 16705 24.39 3.18 S
M 16705 VS L 16705 17.18 3.18 S
L 16705 VS E 16705 121 3.18 S
M 16710 VS E 16710 23.81 4.42 S
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Table 43 Comparison of percent sieve fraction on 14/20
mesh cut of Tlactose—-Avicel PH101R pellets
prepared with various spheronization times,
binder concentrations and binder types using

Duncan’s new multiple range test (continued)

Formulation Statistical
Significance
M 16710 VS L S
L 16710 VS E NS
M 16715 VS E S
M 16715 VS L S
L 16715 VS E NS
M 20005 VS E S
M 20005 vs L iodiiRAER . £) S
L 20005 VS E NS
M 20010 VS E 20010 8. 50 S
flan ._

o B N TN
L 20010 VS‘E 20010 9. 90 8 50
QR IRAINN NG gt
M 200 5 VS L 20015 22.96 538 S
L 20015 VS E 20015 10.31 5.88 S

S = significant at P < 0.05

NS = not significant at P > 0.05



Table 44 Comparison of bulk density of lactose—Avicel
PH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range
test

Formulation Statistical
Significance
E 16715 VS E 16705 f \ 0.0 NS
E 16715 VS E | 72 ) s
E 16710 VS E S
L 13315 VS L NS
L 13315 V8 L S
L 13310 VS L S
L 20015 VS L S
L 20015 VS L 200G : S
L 20010 VS L 20005 NS
el vmw Wﬁi’lm‘a‘s
M 20015 VS m20010 0. Ok 0 02
=W ASEN 30 U 1A
M 233115 VS M 23305 0.04 0.02
M 23315 VS M 23310 0.02 0.01 S
M 23310 VS M 23305 0.02 0.01 S
E 20005 VS E 13305 0.05 0.02 S
E 20005 VS E 16705 0.04 0.02 )
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Table 44 Comparison of bulk density of lactose-Avicel
PH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range
test(continued)

Formulation D .;;__,J ce Staﬁstica]
etween mear + |Significance
E 16705 VS E NS
E 20015 VS E S
E 20015 VS E S
E 16715 VS E NS
L 20010 VS L S
L 20010 VS L S
L 16710 vs L 133%0f"  0.00 | 0.02ML) ns
A 06715 VS A 03315, s
M 23305 VS M , 0.01 0.01 S
=3 :
M 23305 vsﬁ 8708 ’J Oﬂﬂﬂ = W.E’}" ﬂ?
M 23305 VS PMZOOOS 0. O%  0.01 S
P~ o/
v 20 WA RN 36U AN VLR Y
M 20002 VS M 16705 0.02 0.01 S
M 16705 VS M 13305 0.02 0.01 S
M 13305 VS E 13305 0.01 0.01 NS
M 13305 VS L 13305 0.02 0.01 S
L 13305 VS E 13305 0.01 0.01 NS
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Table 44 Comparison of bulk density of lactose—-Avicel

PH101R pellets prepared with various

spheronization times, binder concentrations and

binder types using Duncan’s new multiple range

test(continued)

Formulation

Statistical

Significance

M 16715
M 16715
L 16715
M 20005
M 20005
L 20005
M 20010
M 20010
L 20010
M 20015

M 20015 V

LZO&

VS E

VS L

VS E

VS E

VS L

VS E

VS E -‘r“ﬁ_"_'“‘_—'"‘fff—" -

VS L

VS E 20010 0.05

Wi TABNT W%ﬂiﬂﬁs

20015 g. 0% O 01

mmnmu ’15}%

El']ﬂ&l

n
1]

significant at P < 0.05

not significant at P > 0.05
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Table 45 Comparison of tapped density of lactose—-Avicel
PH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range

test

Formulation Statistical

Significance

E 16715 VS E NS
E 16715 VS E s
E 16710 VS E NS
L 16715 VS L s
L 16715 VS L s
L 16710 VS L : NS
L 20015 VS L 200 003 | 0.2/, s
L 20015 VS L 20010 = Ns
L 20010 VS L 20005|  0.02 | s

o v 053] 3 9999914908

M 13315 vs MJ13310 0.01, o 03

oY @l TG 4 ’]“}%Eﬂﬁ d

M 1671% VS M 16705 0.04 0.02

M 16715 VS M 16710 0.02 0.02 NS
M 16710 VS M 16705 0.02 0.02 NS
M 20015 VS M 20005 0.04 0.02 S
M 20015 VS M 20010 0.01 0.02 NS




Table 45 Comparison of tapped density of lactose-Avicel
pH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range
test(continued)

Formulation i rence | /if /LS Statistical

Significance
1 M 20010 VS M S
E 20005 VS E S
E 20005 VS E S
E 16705 VS E NS
E 20010 VS E S
E 20010 VS E S
E 16710 VS E S
E 20015 VS E S
E 20015 VS E 1671 _ 0.04 0.02 S

¢ o
s w Y VYN TR NG
L 20005 vs L413305 0.03 0.02 S
¢ o o/

- 2o 58 C1pd 1) 0 311 VY| ) 0
L 16708 VS L 13305 0.00 0.02 NS
L 20010 VS L 13310 0.07 0.02 S
L 20010 VS L 16710 0.04 0.02 S
L 16710 VS L 13310 0.03 0.02 S
L 20015 VS L 13315 0.07 0.03 S
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Table 45 Comparison of tapped density of lactose—Avicel

PH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range

test(continued)

Formulation

Statistical

Significance

20015
16715
23305
23305
23305
20005
20005
16705
13305
13305

13305

133%0

13310
16705
16705

16705

RN IPUN NP Y

VS L

VS L

VS M

VS M

VS M

VS M

vs & 13305 o.o°1 0.02 NS

VS L 13310 0.04 0.02
VS E 13310 0.04 0.02
VS E 16705 0.02 0.02
VS L 16705 0.03 0.02

VS L 16705 0.01 0.02 NS
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Table 45 Comparison of tapped density of lactose—-Avicel
pH101R pellets prepared with various
spheronization times, binder concentrations and

binder types using Duncan’s new multiple range

test(continued)
Formulation Statistical
Significance

M 16715 VS E S
M 16715 VS L S
L 16715 VS E NS
M 20005 VS E S
M 20005 VS L NS
L 20005 VS E S
M 20010 VS E S
M 20010 VS L S
L 20010 VS E 200 0 0.09 S
“°°‘“ﬁﬂ°m‘iﬂ’8m W"E‘i"] 9
M 20015 VS 20015 0. %P O 01
RYETRH) TRAIY 1IN IA Y

S = significant at P < 0.05

NS = not significant at P > 0.05



Table 46 Comparison of flow rate of lactose-Avicel PH101R

pellets prepared with various spheronization

times,

binder concentrations and binder types

using Duncan’s new multiple range test

Formulation

Differe
2 Hﬂ\l;

be

13315 VS E

13315 VS E

13310 VS E

16715 VS E

16715 VS E

16710 VS E

13315 VS L

13315 VS L

13310 VS L

06715 VS A 067C

06715 vsﬂdt? ) fj‘ﬂﬂw , Wﬁ"‘

06710 vs Alos705
S G
13315 VS M 13310
13310 VS M 13305
20015 VS M 20005
20015 VS M 20010

20010 VS M 20005

19.70

25.59

5

25.18

11.84

33.3t

0.36

32.95

Statistical

Significance

16.26

16.82
=1
£l
23.97
23.97
24.29
23.48

23.48
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Table 46 Comparison of flow rate of lactose-Avicel PH101R

pellets prepared with various spheronization
times, binder concentrations and binder types

using Duncan’s new multiple range test(continued)

Formulation Differy\> LSR Statistical

=

= =X

20005 VS E 13305 NS
20005 VS E 1670 NS
16705 VS E 13305 466~ '\ ¢ s
20010 VS L 13310 ‘ ' s
20010 VS L 16710 s
16710 VS L 13310 s
20015 VS L 13315 s
20015 VS L 1€ NS
16715 VS L NS
06710 vs A 03310, 3042 | = 8.17 s
o o 48] 491 PRV T
23310 vs M 13310 0.9 23.36 NS
& o
G ) TR U Y PN 8
23310 VS M 20010|  30.04 24.87 s
20010 VS M 13310|  29.09 24.30 s
20010 VS M 16710  16.57 23.36 NS
16710 VS M 13310|  12.51 23.36 NS
23315 VS M 13315  19.98 16.55 s




237

Table 46 Comparison of flow rate of lactose-Avicel PH101R

pellets prepared with various spheronization
times, binder concentrations and binder types

using Duncan’s new multiple range test(continued)

Formulation LSR Statistical

Significance

= < A= < <A << <

= =

23315 VS M 1671 A 762 s
23315 VS M 20015 | s
20015 VS M 13315 NS
20010 VS M 16715 ' »"j.f'l 1 NS
16715 VS M 13315 ' | NS
13310 VS E 13310 s

13310 VS L 13310 43595 s

13310 VS E 13

13315 VS E 13

13315 VS L 1331

e e AR RLoAE ‘Wﬁ’ﬂ
d

13.35

16705 vs El16705 18. 98 23. 29
v o/

1o} W]‘éi 196 305312 8
16703 VS E 16705 32.17 24.10 S
16715 VS E 16715 41.39 19.87 S
16715 VS L 16715 30.43 19.21 S
16715 V8 E 16715 10.96 19.:21 NS
20010 VS E 20010 12.38 17.21 NS
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Table 46 Comparison of flow rate of lactose-Avicel pH101R
pellets prepared with various spheronization
times, binder concentrations and binder types

using Duncan’s new multiple range test(continued)

Formulation Differ LSR Statistical
be / Significance
M 20010 VS L 2001 v o7 s
L 20010 VS E 20010 3 M\ s
M 20015 VS E 20015 AN . S
M 20015 VS L 20015 g, 2 s
L 20015 VS E 2001 ) ,m:' s
-

S = significant at P <

NS = not si

ﬂ
AULINENTNEINS
RINNIUUNIININY



Table 47 Comparison of angle of repose of lactose—-Avicel

PH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range

test

Formulation

~Statistical

Significance

A

A

A

A

>

M

M

13315

13315

13310

20015

20015

20010

03315

03315

03310

06715

06715

oo A7) 6% 119 129

M 2001% VS M 20005 0.72 2.41

20015

20010

20005

20005

VS E 16705 2.13 1.33

VS E 13305
VS E 13310
VS E 13305
VS L 20005
VS L 20010

VS L 20005

VS A 03305
VS A O
VS A 0330

Wi R

vs Alo6710 3.75 2.93

o

VS M 20010 4.28 2.41

VS M 20005 5.01 2.49

VS E 13305 2.65 1.38

wn wn wn wn %@)em“a w % wn w % w o wn n
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Table 47 Comparison of angle of repose of lactose—Avicel
pH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range

test (continued)

Formulation Statistical
Significance
E 16705 VS E 13305 NS
L 20005 VS L 13305 8
L 20005 VS L 16705 S
L 16705 VS L 13305 NS
L 20010 VS L 13310 NS
L 20010 VS L 16710 s
L 16710 VS L 13310 ) NS
L 20015 VS L 8
L 20015 VS L : NS
L 16715 vsﬂfﬁ1 fatﬂﬂﬂ w,ﬂn ﬂ.-js
A 06715 vs Alo3315 2.49, 1.59 s
o Y]
" 235]0WWﬁ‘ﬁﬂ'§ﬂd N FINE 1R E
M 23310 VS M 16710 3.36 2.08 S
M 23310 VS M 20010 1.72 2.08 NS
M 20010 VS M 13310 5.42 2.21 8
M 20010 VS M 16710 5.08 2.16 s
M 16710 VS M 13310 0.34 2.08 NS




Table 47 Comparison of angle of repose of lactose—Avicel

PH101R pellets prepared with various

spheronization times, binder concentrations and

binder types using Duncan’s new multiple range

test (continued)

Formulation

M 23315
M 23315
M 23315
M 20015
M 20015
M 16715
M 13305
M 13305
L 13305
M 13310

M 13310

M 13315
M 13315
L 13315
M 16705

M 16705

AR

VS M

VS M

VS M

VS M

VS M

VS M

VS E
VS L
VS E

VSF;Iﬁtjj-

VS 14J13310

VS E 13315
VS L 13315
VS E 13315
VS E 16705

VS L 16705

6.85

4.25

1.59

6.60

5.01

0.73

B.77

Statistical

Significance

2.95

ApENd e

2.06

5 U9 E)

2.30

2.38

2.30

2.42

2.42
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Table 47 Comparison of angle of repose of lactose—Avicel

PH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range

test (continued)

\
Formulation .- Statistical
S Significance

L 16705 VS E 167 L'\ NN ’ S

M 16710 VS E 16710 = NS

M 16710 VS L 16710 a5 (24 ' S

| 1%35&-
L 16710 VS E 167 oy ¥ L S
3
M 16715 VS L 16715 . e g NS
.‘Jr .1:-"{
M 16715 VS E 16715 , .52 S
(BN 2

L 16715 VS E 16 S

M 20010 VS L 2 : &

M 20010 VS L 20010 2.38 2.45 NS
”°°‘°VSF1T3 ‘J‘ﬁﬂ“ﬂ Wﬁﬂﬂ’is

M 20015 VS EJ20015

Mwmmn‘mu ’YJ’/]EI']%W
L 2001% vsS E 20015 2.70 1.58 S

S = significant at P < 0.05

not significant at P > 0.05
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Table 48 Comparison of percent friability of lactose-

Avicel PH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range

test

Formulation D ‘ ’/ Statistical
~ \5‘

een means Significance

= T =2 =2 =X

20015
20015
20010
23305
23305
23305
20005
20005
16705
23310
23310
2

20010
20010
16710
23315

23315

VS L S

VS L S

VS L S

VS M S

VS M S

VS M NS

VS M 13 S

VS M 16705, NS

Vs 133&@ S

Vi

vsﬁligi ’WJEJV] Wﬁfﬁ
U AN '1&?1’&1

VS M 13310 NS

VS M 13710] 0.02 0.19 NS

VS M 13310 0.09 0.19 NS

VS M 13315 0.35 0.21 S

VS M 16715 0.28 0.20 S
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Table 48 Comparison of percent friability of lactose-

Avicel PH101R

pellets prepared with various

spheronization times, binder concentrations and

binder types using Duncan’s new multiple range

test (continued)

Formulation

M 23315

M 20015

M 20015

M 16715

M 13305

M 13305

L 13305

M 13310

M 13310

L 13310

M 16710

VS

VS

VS

VS

VS

VS

VS

VS

VS

E

L

B
3

M o

1
1

L 16718 VS E 16710 0.23
M 16715 VS E 16715 0.05
M 16715 VS L 16715 0.31
L 16715 VS E 16715 0.26
M 20010 VS E 20010 0.07

NN
"TRWIRYN TER U

R

0.24

]
"

0.26
0.18
0.18
0.18

0.24

Wa
TINETA Y

Statistical

_4_, Significance

NS

NS

NS
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Table 48 Comparison of percent friability of lactose-
Avicel PH101R pellets prepared with various
spheronization times, binder concentrations and
binder types using Duncan’s new multiple range

test (continued)

Formulation nce R Statistical
A1 }
—= " |Significance
— 19

.

n
|

= significant a

‘: 0.

NS = not significa at ;

AULININTNEINS
RN TUAMINYAE
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Table 49 Comparison of properties of lactose-Avicel PH101R
pellets prepared with various spheronization
times, binder concentrations and binder types

using Duncan’s new multiple range test

Formulation Difference LSR Statistical
Significance
SF 44 VS SF 40 S
SF 44 VS SF 42 NS
SF 42 VS SF 40 S
BD 44 VS BD 40 S
BD 44 VS BD 42 S
BD 42 VS BD 40 S
TD 44 VS TD 40 S
TD 44 VS TD 42 S
TD 42 VS TD 4 | . NS
FR 44 VS FR 40 r: S
FR 44 VS FR 42 8.9: 10.49 ’w NS
FR 42 VS F AP 401049
AUgINENINGING
N ¢ o o/

TR ANANYAY

NS & not significant at

SF, BD, TD AND FR were percent sieve fraction on 14/20
mesh cut, bulk density, tapped density and flow rate,
respectively.

40, 42 and 44 were 40% w/w, 42% w/w and 44% w/w of water

base on dry weight.
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Calibration Curve

The concentration versus absorbance of terbutaline
sulphate in 0.01 N hydrochloric acid at 278 nm is presented
in Table 50. The standard curve of terbutaline sulphate

after regression analysis is i]]ustrated in Figure 85.

The spectrum of. tei E7,l i in 0.01 N
hydrochrolic acid igure 86. And
high  performance terbutaline
sulphate and pindoig : g:;f ati avelength (hex)
of 280 nm and an yelen ‘»%- R-E' m is shown

in Figure 87.

ﬂUEJ’JVlEJVI‘iWEJ’Iﬂ‘i
’Q‘W’]ﬂﬁﬂ‘immﬂﬂﬂﬂ’]ﬂ&l



Table 50 Absorbance of terbutaline sulphate standard

solution 1in 0.01 N hydrochloric acid at 278 nm

Concentration (mg/m1) Absorbance at 278 nm

(f

6.6343 X — 00024

<
]

0.99997

~
1l

fj
AULINENINYINg
PR TUAMINYAE
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STANDARD CURVE
OF TERBUTALINE SULPHATE BY UV

Absorbance at 278 nm

0.8 /
0.6
\ : Y

Figure 85 Standard sulphate 1in 0.01 N
hydrochlorig & i

\7
J
[}

AUEINYNINYING
ARIANTAUNNINGIAE



250

H H H T H H :—"
:;:; -
B
@0 :.
T —,
lf-..
C ¢ N
e B &
g -
g :
= | 2
D
i Pl
0
m
2y
= }
S =
c =
\;.-
S 1
& B
& z
’ '.."'..
< .
« H
S
S
=5

Figure 86 Sﬁwﬂﬁﬂﬂw?wz]ﬁrﬂ% N hydrochloric acid

8nm

ﬂma\aﬂimum'zwmaﬂ



251

o “‘H“(J}j’i (ViR e pe—
0 Wﬁﬂﬁfﬁw T Y



252

Drug Content

Amount of terbutaline sulphate in uncoated
terbutaline sulphate pellets and in film coated terbutaline

sulphate pellets are presented in Tables 51-63.

AuEINENINEINg
ARAIN TN INNAY
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Table 51 Amount of terbutaline sulphate in uncoated

terbutaline sulphate pellets (lot 1)

Sample No. Amount of drug in 300 mg pellets (mg)
1 D37
2
3
4
5
6
74
8
9

10
A2

° g inanihenns

PRI TUAMINYAE
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Table 52 Amount of terbutaline sulphate in uncoated

terbutaline sulphate pellets (lot 2)

r Sample No. Amount of drug in 300 mg pellets (mg)

1

2

3

4

b

6

7 3

:

5 2

10 =

A7

) B

> Augi InnsHh

g3

9

IR TUUMINYAE



Table 53 Amount of terbutaline sulphate 1in uncoated

terbuta]ine sulphate pellets (lot 3)

Sample No.

Amount of drug in 300 mg pellets (mg)

(o] o ~ D (6} B w N -

sk
o

v

| .\\"T‘T\‘

I3
r*‘ O
"I"

72\
@,

AT

QWWMﬂ‘iﬂJNViﬂﬂmaﬂ

? Mﬂwﬁ’ﬁmm
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Table 54 Amount of terbutaline sulphate in 5.4 % w/w
coating level of film coated terbutaline sulphate

pellets formulation 2

Sample No. Amount of drug in 300 mg pellets (mg)

X

> AN IneningIns
QRIRMIUUNINY A

= b5.39%
The percent ethylcellulose film based on weight

increased was 5.39.
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Table 55 Amount of terbutaline sulphate in 5.4 % w/w
coating level of film coated terbutaline sulphate

pellets formulation 1

Sample No. Amount of drug in 300 mg pellets (mg)

* qu AInensneng

N ¢ o Q/
AR M ANt

5.42%

The percent ethylcellulose film based on weight

increased was 5.42.
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Table 56 Amount of terbutaline sulphate in 3.2 % w/w
coating level of film coated terbutaline sulphate

pellets formulation 1

Sample No. Amount of drug in 300 mg pellets (mg)

" qﬁﬂ‘_‘j‘;ﬂﬂw% 41N
AR N AN

5.18

= 3.28%
The percent ethylcellulose film based on weight

increased was 3.28.



Table 57 Amount of terbutaline sulphate

in 1.5 % w/w

coating level of film coated terbutaline sulphate

pellets formulation 1

Sample No.

Amount of drug in 300 mg pellets (mg)

>
Y

|
¥

§
r
|
!

SD

ALl Inensnyng

—

AR HRITIA NI INGAE

The

5.27
= 1.52%

percent

increased was 1.52.

(6.35-5.27) x 100

ethylcellulose film based on weight
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Table 58 Amount of

terbutaline sulphate in 1.1 % w/w

coating level of film coated terbutaline sulphate

pellets formulation 1 (lot 1)

Sample No. Amount of drug in 300 mg pellets (mg)

,'I
|
4

® AU INENSHYNS

LN

AR

5.29

1.13%

The percent

increased was 1.13.

MUNRIANYIAY

{6.35-5.29) x 100

ethylcellulose film based on weight
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Table 59 Amount of terbutaline sulphate in 3.2 % w/w
coating level of film coated terbutaline sulphate

pellets formulation 3

Sample No. Amount of drug in 300 mg pellets (mg)

V¥
% . X

" At Inensneng
RIRIUNRIINYIAY

3.14%
The percent ethylcellulose film based on weight

increased was 3.14.
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Table 60 Amount of terbutaline sulphate 1in 3.2 % w/w
coating level of film coated terbutaline sulphate

pellets formulation 4

Sample No. Amount of drug in 300 mg pellets (mg)

AR N AN

= 3.14%
The percent ethylcellulose film based on weight

increased was 3.14.
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Table 61 Amount of terbutaline sulphate 1in 3.2 % w/w
coating level of film coated terbutaline sulphate

pellets formulation 5

Sample No. Amount of drug in 300 mg pellets (mg)

sD

A2l ANel
ARl N Anenat

= (5.25-5.09) x 100

5.09

= 3.14%
The percent ethylcellulose film based on weight

increased was 3.14.
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Table 62 Amount of terbutaline sulphate in 1.1 % w/w
coating level of film coated terbutaline sulphate

pellets formulation 1 (lot2)

Sample No. Amount of drug in 300 mg pellets (mg)

X

® AUEANINSNYINS

ARHRIS I NN INAE

5.22

1.15%
The percent ethylcellulose film based on weight

increased was 1.15.
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Table 63 Amount of terbutaline sulphate in 1.1 % w/w
coating level of film coated terbutaline sulphate

pellets formulation 1 (lot 3)

Sample No. Amount of drug in 300 mg pellets (mg)

SD

dusinayifnenng
At N AInen A

1.16%

The percent ethylcellulose film based on weight

increased was 1.16
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