CHAPTER 4
DISCUSSION AND CONCLUSION

In industrial pharmacy, the method development is

. g ‘: w of phamacauticﬂl dDSEﬂE
forms and a better aualit €E£=;h t. Tablets are made

from granular partiGuts i&, therefore granulation

method can affecé ristics, and there

performance of The are many methods,

LAY

7uf:Dinzapnn granules

e

manual, osecilla - dryving methods

which process variable '?} e granulation step,

therefore affect et characteristics.

A. Comparison of

! ¥ ]
The S sali granules obtained

the three diffarent methods ol =0.05 ) are

d1ffarent1ﬁaww Ermwﬂqtﬂasjin Table 16.The

satisfied B8bsults are tﬁ? granules vhich exh1b1t in low

o G BRI UNYINGY YR worem «
less uUniformly larger granules were loosely filled which
may cause problems in compression. To compression the
granules, smaller granules would be in the lower layer of
feed shqg and the larger granules would be in the upper
layer of feed shoe. The weight variation and the hardness

of tablet could be varied.
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Table 16 ANOVA and DUNCAN’s test of the bulk volume of

diazepam granules obtained by the three

differant methods (412 0.05),

e e e e . —— g —

e e R —

e e e e T —

S _ Significant difference

NS Nonsignificant difference
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1.1 Manual method

The bulk volume obtained by the sieve
number 12 was significantly different from the bulk
volumes obtained by all other sieves. The bulk volume
obtained by the sieve number 16 was significantly

different from those obtained by the sieve number 20,25

i

~‘”fé;;= tly different to

and 30.

number 20,25 an

each other.

W

anule obtained by

snt from each other

the sieve numbery.

A\ ke

ent weight distribution

and those of gr other sieves. This

N
e

can be attributed

especially at > 340_1;E[i¢{#$; anules obtained by these

two sieves yLwere of larde S1ZESy ' of 49.25% and
A 29

38.66%, respective , mpressional force,the

[

void space uhnu}d increase aa the granule size is

increased, ﬁaﬁt&' ’Jiwxﬁm WbEj’] ﬂ’? volume(13).

The bulk $olumes of the granulas obtained by the sieve

) S I eree o

each ather due to the size of the granules obtained by

these sieve numbers were narrowly distributed. Upon
ranking according to the bulk volume, granules by sieve
numbers 20, 25 and 30 were the best, followed by those by
sieve number 16. Granules by sieve number 12 were the

worst. Because their bulk volumes were nearly equal.
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1.2 Osecillating method 10

The bulk volumes obtained by all sieve
number were significantly different from each other, except
those obtained by the sieve number 16 and 20. The reasons

were the same as in the manual method. The granules by

TI

1.3 Flui ng method

manulas prepared by

\QS\‘\{; the binder were

rki; ;except the bulk

different sieve numbers we then graded: 30 > 25 >20 = 186

>12.

Vi 1
using 6,9,12 :
significantly
volume prepared .9 mg/tab of FVP.
This can be di distribution of
granules » amount of PVP. The

grading was granuled/b using @ mg/tsb of PVP = those

T 2

using 9 mg/tab > those-ty 12 & . ‘thusa by 15 mg/tab.
2. % Riae %

test of the % fine ojﬂ diazepam granules

= B g
ARTSTRERMAANYN e

in the 10 - 20 % limit, except the granula obtained by the
sieve number 30. Therefore, granules by all sieves except
sieve number 30 were of good property.

According to Gold, et al(22), 10 - 20 X%
fine of granules gave the best properties of tablet. This

can be attributed the small particle in the granule in the




103
Table 17 T-test of ¥ fine of diazepam granules oprepared

by manual,oscillating and fluid bed spray
drying methods( ol = 0.05) t = 3.495.

i —— ——

— —— —-—— .

sieve | Manual method || Oscillating method
number | \ t '
——————— e ————— ——— -

12 H 9.104

16 H 2.656

20 - 0

25 : 0

30 H 2,521

i =

weight | e drying method
of PVP | O "
mg/tab | :vf’i"

II
----—-————H-+———-|-|-|___ e

6

. 1 AUEINENERYINg
e ARRNIUNY NN

S e e e e s . e e . . e
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amount of appropriate there will help the flow of the
granule and the fine particle 'will fill intergranular
space to reduce the compressional fnrce tolform compacted
mass. 1f the present of % fine of granule was too much or

too little it will cause poor flow rate ( 18 ).
2.2 Oscillatiug

thod
\ by all the sieve

number were 1n 10 - ;;.,E"= the granule obtained

by the sieve num Phus el £ ariules were of good
property except Egrg er 12.

2.3

by using wvarious

\
\\ tside the limit due

1 “Baigh rature and an upward

amount of PVFP wertc g

to the reasons ths

moving steam of er in spray binding

£luid would o4t/ BEfore the Eranulesawers formed( 50 ).
»
falling €r FTIEE fesulting in dncreasing in % fine.

UEINBNIWEING

Branule ElEE

QW'Tﬂﬁ?ﬂ"ifﬂaﬁ?ﬂ’mEﬂﬂEl

The granule obtained by sieve number 25

n11lisieon of bﬂ@winﬂ granules and

gave more nnfmal size distribution than the granules
obtained by other sieve numbers in the size analysis
process. The causation of this phenomena was due to the
aperture size of the sieve number 12, 16 and 20 were 18680,
1190 and 840 um respectively,a largde size . The granules

obtained by those sieves were also large size. The most
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cumulation ‘of granules were between 840 - 1680 um and

shift to the right. The aperture size of sieve number 30
is 580 um. The granules obtained was smaller and gave
narrower size distribution.The highest cumulation was
between 45 - 840 um.

3.2 Osclllatlns method

gave more normal siz&.di 1 than those obtained by

other sieve numbers

s atic) this phenomena was
|"l -1- ”"-i the

due to the ape 13 1 : aforementioned
method. L
3.3 i spray d \-- method

by using 15 mg/tab
of PVP gave more n ion than the others.

The causation was ‘the appropriate amount -

of binder was requ1r_1;¥;g&; thod. .

3. - The mean diamete: .-‘ diazepam granule
: . e ) _
obtained by thefﬂi. féi as demonstrated in

{

ﬂ u 8‘3 wﬂ ﬁﬁwf]ﬁﬂﬂas obtained by

the manual fkthod was d1§farunt from the mean diameter of

QAN FONAINEANY: = >

attribited that:

Table 6.

1 ) BShearing strength of oscillating .
method was greater than that of manual method.

2 ) By manual method, the granules were
contacted with spatula directly, which in turn by

oscillating method,there was a the space between sieve and
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Table 18 ANOVA and DUNCAN’S test of the flow rate of

diazepam granules obtained by the three
different methods (oL = 0.05 ).

e o . B T T o o e e L S B o o o o o o o . o e, e

Osecillating method
16 20 25 30

w
=
w
=
4]
Tt W o »m

e e T — — — T ———— — ———— -

—— o —t s _.,...________..____........_......,.___..._________________

: ﬂﬁil’él‘l’lﬁﬂﬁﬂ%l’lﬂ?
12 amaﬂﬂ‘mw'}@wm@a

S S S ————S—SS———SWSSPEE AR g L S

8 Significant difference

NS Nonsignificant difference
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3 ) While screening by oscillating
method, the sieve was shaked thus the granules were passed
through the sieve without rescreening.

The mean diameter of diazepam granules

obtained by fluid bed spr ing method was much less

than the granules obt ther methods. This can

be attributed that:™ _4
E—

the granule. ThE ol 9] : QRSSEIT\‘

and oscillating meif

methods of forming
dined by the manual
ent g size of the sieve.

By the fluid bs@ gpPr 3 yine \ -~ size of granule

; #FVHT' \
depended on th ] “i¢

Mehta et al.( 5 =P A at the mean dlamatnr of

binding solution.

granules, obtained vy drying, increased with

increased of wate

a3 'ig method, there was
collision of i@ms: anules ~-'1n4min decreasing the

size of granules.d

ﬂumwamwmm

low rate

L wwmmﬂm G 130137 s

as the9flow property of fluid.

From the fluid dynamic, the flow is described

by the Bernoulli’equation
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{P1-P2 = Pg (¥2-Y1)...(eq 2)

P1 = upper pressure of air
(Pa) and granule

P2 = lower pressure of air

gravitational force

density of granule
: ’@ distance between P2
__--ﬁm base
Y“tance between P1

1f inereased therefore flow rate

would increased.

The flow rate anules obtained by the

three differeg® J ifferentiated by

ANOVA and DUNC
4 1 q;nual muth

VEg %ﬂ%ﬁ%ﬂ&i’kﬂn los: obtained by

all the sié@e numbers were slgniaiFantly da;ferent from

oo QU] G| BRIV H e 1

and 201 This can be attributed to a different bulk
density.

The flow rate of the granules obtained by
the sieve number 30 was more rapid than the flow rate of
the granules obtained by the other sieve. This can be

attributed that their bulk density were greater than their
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density obtained by the other sieve. When ranking granules

by sieve number 30 > 25 > 20 = 16 > 12.
4.2 Oscillating method
This flow rate of the granules obtained
“by all the sieve number were significantly different from

"each other, except thosgydbtfejined by the sieve number 20

and 25. The reasons wére ti

granules obtained by
manual method flow rate of the
granules obtain The reason was due
to higher bulk anual method. [Upon
ranking, granule ;aZzs = 20 > 16 > 12.
4.3 Filhifl bed. spray diyvibg method
et \
Che granules obtained by

using different as the binder were

signifinantly-ai;“‘ The causation of

1__ J

‘this phenomena -1ﬂsity similarly to

the aforementatlnqu method.

AU AYNI U e v
miﬁ‘tﬁ Niger ik i) R

frictional foreces, surface-tension forces, mechanical
forces caused by intertlncking of particles of irregular
shape, electrostatic forces, cochesive force or wan der
waals’ forces, occurs to too fine or irregular granules
prepared by insufficient amount of binder(6 mg/tab and 9

mg/tab of FPVP), whereas too large amount of binder (15
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Table 19 T-test of repose angle of diazepam granules

prepared by manual,oscillating and fluid bed
spray drying methods (JL = 0.05 ) t = 3.495.

————

sieve | Manual method H Oscillating method
number | t t
e e e e e
12 : 0
16 H o]
20 i -0
25 i 0
30 i 1.08
S e
weight | g method
of PVP |
mg/tab |
. K I T,
6 i

: O AuginudEnens
____fs;,mmn mﬂimnﬂ 18

unmeasurable
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mg/tab of PVYP) produced bulkier granules, therefore less

bulk density. When ranking granules by 12 mg/tab of PVP >
15 mg/tab > 9 mg/tab.

5. Repose angle

Pipel( 19 ) reported the granule which had the

repose angle of 30 _baloy icated that the flow was
free,angle of 40 w was broken and the
5.1 Meflaf /278 \oscillating methods

| the granules

obtained by all tiie £ 3__1 =R wexe § 40 . Therefore all

g method
of granules prepared by
using d1fferent amouﬁf!:;;'§_ the binder were greater
than 40 , exggpt th uf-qnuW7,?ﬁt~ij by using 6 mg/tab
of PVP, which whs
ﬂh; repose amg@le of granules prepared by
the thres ﬂ:ﬂ:&l&ﬂ&ﬂiﬂ Endilhed e
S reposes angle of/ the large
Ermua Ww’la ﬁﬂ immmgm;la Elhe amount
of blnder were equals. This can be attributed the smaller
granules would more contact one another than lﬁrger
ones, therefore increased in frictional force, surface
tension-fbrne,mechanieal foreces caused by interlocking of
particles of irregular shape, electrostatic force and

cohesive or Van der Waals’ forces.Its repose angle was
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more than the large oneé.

2 ) The rapoéa angle value of granules
obtained by oscillating method was more than the granules
obtainéd by manual method. The reason that the granule
size of the granules obtained by oscillating method were

slightly smaller than thoss gbtained by manual method.

the too large amount

of binder, ® angle value due to
S ——

there were intery b BN e 2sed in frictional
force. ' fH\\Hg\\

of*binder were equal
cained by the fluid bed
spray drying met e #he @epoSciangle value more than

the - repose ang}e, 9 {1; " a}\t ained by manual and

X
]

) hlets should have the
mean weight ir~ the USP limit of % according to

standard Tt “‘vl EI ~he otie which had the
lowest stﬂaﬂ@iatimﬁﬁﬁlﬂd have the best
prope ) : . A .
FRTAITIUNURVINYINEY

! The ANOVA and DUNCAN’s test % cv of tablet
weight prepared by the three different method (cl= 0.05 )
were shown at Tath 20. |

6.1 Manual method

The % cv of tablet weight prepared by all

the sieve number were significantly different from each
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Table 20 ANOVA and DUNCAN’s test of % ov of weight of

diazepam tablai:- obtained by - the three

different methods ( & = 0.05).

12 | NS - s s s
16 | NS \a, g B B B
0 {1 8 3 s s
25 | S NS S
0 ! 5 S S NS

amount | = Fluid bed =pra¥y

of PVP | .

mg/tab | “' 15

|
__________________________ -

— ——

¢ LA Aingndnenng
2 IRAINTPURINY TR S

q

o — i o e e e S . S T o S o e S S S B S S B T . . o

s Significant difference

NS Nonsignificant difference
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other, except those of tablets obtained by sieve number 12
and 16, 20 and 25. This can be attributed the weight
variation of +the tablets prepared from the grapules
obtained by larger sieve size was higher than those

obtained by the smaller sieve size. During tablet

compression, the hopper shdel was vibrated different sizes

of granule were EEP‘ff\g;’ s/di#serent layers. The flow
property was unstEj»l gr cv value of tablet
weights prepare v fgen sleve s1772¢ was high. On the

other hand the wei ablet prepared from

vab ’
granules obtained 11&: was low due to the

sizes of granulet

es by sieve number 30

> 25 = 20 > 16 = 12 ez
6. 2 Osci arg{?’fM

co‘The standard devistion jof tablet weight

obtained by ali‘Er-

J

from each others o axcept thcse of tab et obtained by the

sieve numﬂwam nﬂ Eﬁq ?wmﬂﬁa was the S&m_e

as in the mMénual method

A a\mmw DADENAY wunser

> 25 > 20 = 168 » LE,

X
W'“icantly different

6.3 Fluid bed spray drying method
The standard deviation of the tablet
weights prepared by using different amount of PVF as the
binder were significantly different from each other, except

those prepared by using 9 and 15 mg/tab of PVP., The
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granules obtained by using 6 mg/tab of PVP as binder were

the smallest granules. The flow of granules was almost
uncomplete. Therefore,the % cv of tablet weight was high.
For the granule obtained by using 9 mg/tab of PVP as

binder. The flow of granules was poor also. For the

granule obtained by using, 3@ mg/tab of PVP as binder. The

te AHefaranules filled the die
ﬂw&s the lowest. For

a.b of PVP as binder

completely. The %.-{ =<
1_ \\ were much void

_ J/{ tablets were high.

- Jjhep [ragiit >s by 12 mg/tab of
PVP > 9 mg/tab > 6 \\

flow of granules was &

the granules ﬂbtﬂlh—‘
were of large

space, therefore ti

2 test tablet was

sldlt o v t*”- ) init of 3 - 6 Kp.

v of hiﬂdnass the tablets

:::;:’;Eﬂ ﬁa‘ﬁ ﬁ%dﬁhﬁs would gave the best
R IRERT RN LI RHARE) e

of di epam tablet prepared by the three dlffnrent

All tablets a rding =

methods(s{ = 0.05) were shown at Table 21.
7.1 Manual method
The % ev of hardness obtained by all the
sieve number were significantly different from each
other, except the ¥ cv of hardness obtained by the sieve

numbers 12 and 16,20 and 25. The reason of % ov of




Table 21 ANOVA and DUNCAN’s test of ¥ cv of hardness

116
of

diazepam tablets obtained by the three

different methods(c/l_= 0.05).

. S . B S T o e . . T O o S . S T

sieve | Manual methed §/ Oscillating method

number | 12 12 16 20 25 30

s S S
s s s

S NS S S

: S NS S

‘\\ S S S NS

(R S —————— - v e e e

o2

| ﬂwﬂqwgﬂswywqy
; amaﬂniqgw'mma 1

..,_.._._.___.__._...,.H,,..,..______._.........-.———.———-—--—-—l-—--—.-m.nq—q- o — _—

s Significant difference

NS Nonsignificant difference
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hardness obtained by all the sieve were significantly from

each other was the same as the reason of % cv of weight in
the manual method.
7.2 Oscillating method
The ¥ cv of hardness obtained by all the

ifigantly different from each
’Mz sieve number 12 and 16.

sieve number were

other, except those o

The reason of tha in the manual method.

7.3 = o - ng method

gtions of hardness
prepared by of PVP were
significantly ndard deviation of
hardness prepargc _7:} 1?‘ ang 15'mg/tab of PVP. The
reason was the samel. : we ~variation by Fluid

bed spray drying me h'fl‘--‘:""
e N

&

Vi B tabiets whioh

ﬂrt«ast- disintﬂsrati;nm time to rapidly

di stributuﬂﬁ EF? Tr Wﬁﬂ’m ?tu of action.

ANOVA and DUNCAN’s test of disintedration time

of . dﬂqaﬁg Obubidcd Chtephoda | o Vhed hhbee aiferent

method( L = 0.05) were shown at Table 22.

exhibit the s

8.1 Manual method
The disintegration time of diazepam
tablets obtained by the sieve number 12, 16, 20, 25 and 30
were significantly different. This can be attributed the
disintegration time t::-f_ tablets prepared from granule
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Table 22 ANOVA and DUNCAN’s test of disintegation time of

—————— — —

sieve

number

S8

diazepam tablets obtained by the three different
methods (/.= 0.05).

- -

-

ﬂi@ﬂ’iﬂﬂﬂﬁ%ﬁl’mﬁ
12 QW] ﬂsﬂﬂ‘iﬂd ll‘iﬂ%ﬂiﬂﬂ d

. . .

o — T o o . o . S T T T T o o o o i S T O T T T T O o o o i o S e i

Significant difference

NS Nonsignificant difference
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different sizes were significantly different. Tablets

prepared from smaller granules give more rapid

disintegration time followed Kassem and Sahrs’theory(28).
8.2 Oscillating method

The disintegration time of diazepam

tablet obtained by all theé Eieve number were significantly

8.3 : | BPray deying method
» o8 time of diazepam
tablets prepared # 5 42 1 15 mg/tab of PYP as
| E ﬁlam each other due to
different amount® off i i lEgem & Sahr( 28 )reported

that inoreasing‘ It would cause the

9 . % -—“,H,-.; ------- -
7

Thelg : qghlets is usually

s ?ctury when thu product exhlbats a weight

of 1002 i 9047 98] JB BRIy 10 roreces w0

a' tablet &bility to withstand bcrt:h shock  and abrasion

wnod AR FHGRIHINY 1360

According to T-test method in Table 23 the X%

considered sati

friability of tablets obtained by manual oscillating and
fluid bed spray drying methods were in the 0.8 % limit.
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Table 23 T-test of ¥ Friability of diezepam tablets
prepared by manual, oscillating and fluidﬁbad‘
spray drying methods( .l = 0.05) t = 3.495.
sieve | Manual method Oscillating method
number | | t
i s = L s
12 ' 0
16 : 0
20 ] 0
25 ' 0
30 ; 0
weight | method
of PVP |
mg/tab | 1=

———————— ——

VST

—— — — — P ——

| ]

. AUGINENINEING

« AR TAUNMINGINY
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10. Content uniformity

According to the pharmacopoeia tablets should
have the mean % content of drug in the limit of 85 - 115
%. Tablets having the lowest standard deviation would be
the best.

ANOVA test lof ”/’ ent of diazepam tablets

prepared by the thnds{ﬁﬁ_ 0.05 ) were
shown in Table 24‘.;__—?
m.

tablets

of ¥ content of

number  were
\r,axuept the tablets
;1 115 20 and 25. Due to
the weight variatio £-Eobliak _5 vared from the granules
obtained by smalle:; was higher than those
obtained by ,g ~-—-"Ep | therefore the %
content of £:$ﬁ:: P i ereas the weight
and 16, 20 and 25

were nnnﬂmmWWWﬂﬁ content -

uniformity ©f tablets were not different

QW?ﬂﬂﬁﬁmWﬂmﬂ 3

The standard deviation of % tablets

variation of ta# ats by s1e§a number

obtained by all the sieve number were sjgnificantly
differant from each other, except those obtained by the
. sieve npumbers 12 and 16. The explanation was the same as
in the m;nual method.

10.3 Fluid bed spray drying method

The standard deviation of % content of
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Table 24 ANOVA and DUNCAN’s test of ¥ cov of content

uniformity of diazepam tablets obtained by the
three differrent methods(Jl = 0.05).

o SR S —— —— —— R e e S ——

sieve ! Manual meiuQ Oscillating method

number | 12 18

12. 16 20 25 30

Fluid h, P EpTay ng method

——— e e T S o

: At IS
qma{qmg@umwmé’ 1

— —_——— e = — —— ———— —_——

Significant difference

Nansign?ficant difference
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Table 25 T-test of % drug dissolved of diazepam tablets
prepared by manual,oscillating aﬁd fluid bed

spray drying methods(cl = 0.05) t = 3.495.

e e e e . . o

sieve | Manual metkh Oscillating method
number | . t
12 H 7.011
16 : 7.974
20 H 7.601
25 | 8.345
30 H 8.0186
e S S et SN B - e
weight | '1 ; ; drying method
R, 3 c At/ A A
mg/tab | Y
et [ o das s ror

6

: AU Inendgng
= PRIaNIUNK{Anenay

= - ——— - — i
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diazepam tablets prepared by using different amount of PVF

were significantly different from each other, except those
prepared by using 9 and 15 mg/tab of FVP. This can be
attributed the % cv of weight of tablet as in the

aforementioned method.

11. % Drug dissolye

The bg .. table: 1d have the % drug

dissolved w:Lt.h:m T “.‘ ! @aftar 30 minutes in

dissolution m&dly f

drying methods

L] Ll

fluid bed spray

, method. The % S
dissni\rad of diaZe Jed 'by all méthads were

outside the USP limi
Comparison of @11 E

Evaluatio 1..." iiazepam granules

3 seinaﬁng methods  were
ETJ?ZZ“MWH NAWETEL o e
e AN Fil o a1

granules were prepared by sieve number 30 while the

prepared by

poorest were prepared by sieve number 12,

Evaluation ‘of the properties of diazepam tablets
prepared by manual method was demonstrated in Table 28.

The properties of diazepam tablets prepared by the sieve
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number 12, 16, 20, 25 and 30 were ranked as the

following:by sieve number 30 > by sieve number 25 >by

sieve number 20 > by sieve number 16 > by sieve number 12.

The ranking of properties of diazepam tablets

prepared by oscillating npatihiod was deﬁonstrated in Table

For bo fies \granvles and tablets, the
. 30 of manual and
oscillating meth abisfactory and found
to be the best peepared by the five

different sihve num

The ranki "of propert i ,fiazepaﬁ granules
prepared by hﬂ-*__ """""" -jj using various
amount of P‘JP& granulating eEent \Es demonstrated in
Table 30. The profemties of the granules prepared by using

different @’nﬂlﬁg mm mﬂ ﬂujfouowing: the

properties of the gr&nuld% prepared by usingel?2 mg/tab of *
e A AONASTUAEIILEAREL, wine
mg/tab of PVP : the properties of the granules prepared by
using 15 mgftab of PVYP > the properties of the -granules

prepared by using 6 mg/tab of PVF.

Comparison of properties of diazepam tablets
prepared by fluid bed spray drying method using various

amount of PVP as granulating agents was demonstrated in
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Table 31. The properties of the tablets prepared by using
6,9,12 and 15 mg/tab of fVP was ranked as the following
the properties of the tablets prﬂpareq by using 12 mg/tab
of PVP > the properties of the tablets prepared by using

15 mg/tab > the properties of the tablets prepered by

5f PYP was considered

1: \E:::H;?Hi-est among +tablets

hcentrations.

‘using 9 mg/tab of PVP.

. For both p ules and tablets, the
granules prepar
satisfactory and

prepared by four d

B. Selection of

The granu =  bhe i Aumber 30 of manual and

oscillating methods ard tab of binder from fluid

granules obtained by

i¥ahd DUNCAN’s test

bed épray drying

for each afnramqatianﬂ- PrOPEeTLY as sﬂawn in Table 32-37.
Each proper {J of mgranules awd tablets was scored and
caned 1af AR Ylﬂ!liiﬂﬂ’]&i oF, iimites,

‘granules obtalneﬁ by 12%mg/tab ofabinder from fluid bed
e o0 QND AUABAINTI AL e
granules obtained from manual method produced the best
granular property. Therefore, it would be concluded that
among various method and amount of binder used, fluid bed
spray drying method using 12 mg/tab of binder gave the

best granule and tablet.
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Table 26 Comparison properties of diazepam granules

prepared by manual method.

L ————————— S —_——— ——— - —_———— —_———

sieve number

————— —_ —— e e o ———

2. % Fine gran
3. Granule siz

distributi

4, Flow ratexix 2 3 4
5. Repose anglex* 2 2 2
Total score : &% 2 9 J 10 12 11

o e e S

* use % c’{’f‘f‘f‘fﬁf———-—f:ffff

Y. 2
oK use Titesiﬂto . , "POiNk
K use ANOVA DUHGAH ‘e . st to calculate the pnlnt

ﬂ‘lJEJ’JVIEJVIﬁWEJ’Iﬂ‘i

1argﬂ numbey was shown the best,  property, the

smnﬂuﬁ ARIBIRRAIRBIA Y
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Table 27 Comparison of properties of diazepam granules

prepared by oscillating method.

Propertiee @ & Sesmmoesssassseiessisesnaitees

—— —_ _— —_——

iy —

1. Bulk volume*¥ _u 2 3 4
2. % Fine grmuy- ‘ 2 2 2
3. Granules size 4

distribution¥i# 2 1 1
4. Flow ratexxd 3 3 4
8. _ Repose angle 2 2 2

Total score

—— —_

* use % cv %

*oK use T-te 1"

%% use muuﬂm DUNCAR"S tes o3

to leulate the point

Thﬂ MMﬂ n imanZt Prcper'tr, the
mEL Mﬁ"?ﬁiﬂ%’ﬁ SNEAGE
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Table 28 Comparison of properties of diazepam tablets

prepared by manual method.

G

2 2 3
2. Hardness vari 2 2 3-
3. Disintegratic 3 4 5
4, % Friability#* 2 2 2
5. Content unifo 2 2 3
6. % Drug diss 1 JE: - X

Total score

P —————— e s

* use % cvito
¥  use T-tes§ £O caleul )

XKk use mow;.gnd DUNCAN *s test toléalculate the point
WEUEANHUSHYANT. o e
=R RETITITEa Y
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Table 29 Comparison of properties of diazepam tablets

prepared by oscillating method.

Properties T A e e A S L R by L e

e e .

1. Weight var 2 3 4
2 Hardness v 2 3 4
3. Disintegra 3 4 5
4. % Friabilit 2 2 2
5. Content unif 2 3 4
6. % Drug dissol 1 1 1

Total score

e ——— —— e — e e e i o e e e

*k use T tas!ﬂt-

xRk use ANOVA qu DUNCAN’s Bt to calculate the point

ﬂ‘lJEJ’J‘I’IEJVl‘ﬁWEJ’]ﬂ‘i

The large number swas sho the best nparty, the

a2 O3 N ﬂ@f’s&%ﬂ Paiiad ﬁ El
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Table 30 Comparison of properties of diazepam granules
prepared by fluid bed spray drying method using

various amount of PVP as granulating agents.

I ——————————————— AP _———

Properties =it = e

12 15

e S ! S T

—_——— ==

3. Granule si

distributio 1 2
4. Flow rate *x 4 3
5. Repose anglex* 1 1

Total score i 9 8
T st

* use % ‘L-_:; loulate the point

*k use T- tas | 0 U
i |

kK use ANOVA ﬁ?ﬂ DUNCAN's teut to caleulate the pclnt

ﬂ‘LIEJ’JVIEJVIﬁWEJ’]ﬂ‘i

large numhag was Ehan the hest property, the

e T AT B9 A
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Table 31 Comparison of properties of diazepam tablets
prepared by fluid bed spray drying method
using various amount of PVYP as granulating

agents.

. B e e .

S Y

Properties e e T
12 16

————————————————— / — N

1 Weight vari 3 2

2. Hardness va 3 2

3 Disintegrati 2 1

4. % Friability 2 2

5 Content unifo 3 2

6. % Drug dissolv 1 1

i o o .

¥k use T-test pn calculate tha point

*Kk  use ﬁ’u mmw %w E}ﬂﬂﬁata the point
Q) BT AR IS Hr o

small numhar was shown the worst property.
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Table 32 ANOVA and DUNCAN ’'s test of the bulk volume of

g diazepam granules obtained by the three

different methods( ol 0.05).

o — o o o o o T o o . T T o o e o o o e s o e

[P ——————jSpESRp S e e e S .

Manual

s
Oscillating
Fluid bed NS
s Significan

NS Nonsignifica

* . manual method

* ¥ osci lla‘t g metnod

?:'.
ok fluid Epr_ dr

AULINENTNEINS
ARIAIATAUNM TN
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Table 33 ANOVA and DUNCAN’s test of flow rate of diazepam
tablets prepared by. the three different

methods (el.= 0.05). '

Fluid bed*xx

————————— e e e = = 2o s
Manual NS
Oscillating s

Fluid bed NS

s Significant .

NS Nonsignificagt

* manual method :

wE oscillatisg methoc . sieve number, 30

¥k fluid y

AUEINENTNYING
ARIAATAUNNING 1A Y
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Table 34 ANOVA and DUNCAN’s test of % cov of diazepam

tablet prepared by the three different methods
(.= 0.05).

e o . —_———————— e -

Manual S
Oscillating

Fluid bed NS
s Significan

* manual meihoé

¥ oscillatingm jat| 30

i
1

#x%  fluid spray drying methed: 12 md/tab

dd

AULINENTNEINS
ARIAINTAUNNIING A Y
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Table 35 ANOVA and DUNCAN’s of % cv of diazepam hardress -

obtained by "the three different methods
(o). = 0,05},

o o o T

it pla iy T s e s - e e e e e e —

Manual )
Oscillating S
Fluid bed NS
s Significant

NS  Nonsignifice

* manual method
ik nscilluu@;-

sxk  fluid spedy d

.;, _
~ AUEINENTNGINS
ARTAINTAUNNINGIAY
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. .
Table 36 ANOVA and DUNCAN’s test of disintegation time of
B diazepam tablets obtained by the three different
methods(c! = 0.05).
W lating*x Fluid bed¥x%
Manual S
° Oscillating S
Fluid bed NS
S Significant

NS Nonsignifica

* manual method

'3

*¥ oscilla iﬁ;—mr,u«
X y.
Hokk fluid sprag ¢

]
AULININTNENT
RINNIUNRIINY1AY
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Table 37 ANOVA and DUNCAN’s test of % cv of cnnteﬁt
uniformity of drug of diazepam tablets
obtained by the three different methods
(L = 0.05).

.

Manual S
Oscillating s

Fluid bed NS ]
S Significant

NS Nonsignifican

* manual me] .

"k oscillating dmber 30

i ]

Kk fluid spray‘drying mathnd 12 mg/tab

ﬂuEI’J‘VIEWlﬁWEI’lﬂ‘i
QW]Mﬂ‘iﬂJNW]’JﬂEI']ﬂEI




139
Table 38 Comparison of properties of diazepam by
manual, oscillating and.fluid bed spray drying

methods.

aiiai — . — . s —_— -

Method
Properties -~ e
7 BN 38cillating fluid bed
1. Bulk volume* | 1
2 % Fine of gr 1

distribution

3
4. Flow rate ¥%x | 2
5. Repose angle** 1
Total scoxe A 7
x use % ev J- calculate ﬁha 1:u::~i|:n:.jjJ
= we grrg iAo emmaiy opn) §
Kk use ANOVA and DUHCAH’B test to nalculate the point

’Q‘W']Mﬂ‘iﬁu 11N

The large number was shown the best property,the

small number was shown the worst property.
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Table 389 Comparison of properties of diazepam tablets

prepared by manual ,oscillating and fluid bed

spray drying methods.

Properties

e

* use % ov gﬂ calculate

Kk use T-test-ﬁlhoalculatanjhe point

o —— . =

@Dummmw mmm the point
4] SN0 UNATNYE Bhenerer. o

small numher was shown the worst property.
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