CHAPTER III

RESULTS

l. Determination of The Crystallinity by X-Ray Diffractometer.

crystalline powder of

diazepam in the absegg 31 1ug: ﬁsented in Figure 5. The
dominant peak intenSI D%, 13.6%, 17.5%, 18.9°,

22.8°, 24.4°, 26.6° £ 28 angle.

1.1 Diazepj "

35 T

! r;d:-c
Mannitol produced it sunt acteristic X-Ray diffraction
pattern as showmsln Eigure 6. The dominapt nedk intensity appeared at

10.5%; 11.5°%, 1& "‘I ; ,l...? 2170 230687 ,:26.0%,

i

28.3° and 29.5° in Ehe term of 26 angle The X-Ray diffraction

pattern of 1ﬁ1”ﬂ:’ﬂfﬂﬂ%?ﬁﬂﬂlﬂﬁure shown in Figure

8, -:lemuusl;rat the superpoaj‘l:ion of the patterns of diazepam and

e QAR U VA s

proport nal to the amount presented in the mixture. The diazepam

diffraction peak could be clearly seen at 9.5°, 17.5° and 22.8° in

the term of 26 angle of the diffraction pattern of the mixture.
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Figure: 5

¥X-Ray diffraction patcerns
ef diazepam

A: dlazepam crystals

B: mill for 10 hours

C: mill for 20 hours
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Figure: 6

X-Ray diffraction patterns

of

A: mannitol

B: sucrose
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Fipgure: 7

X=Ray diffraction patterns
of
A: dibasie calcium phesphate

B: microcrystalline cellulose
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Figure: K

E=lay difiraction patterns
of the mixtures of
diazepam In monnitol ag
the ratio of 1:20 prepared
by

Ar mimple blending msethed

bB: solvent depasition metlod
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b) Solvent Deposition Method

X-Ray diffraction pattern of 1:20 ratio of diazepam in
mannitol mixture prepared by solvent deposition method was shown

in Figure 8. It consisted of the superposition of the patterns of

on diffracted by diazepam crystals

n tals (the mannitol peaks).

diazepam and mannitol- the

(the diazepam peaks) @

The diazepam peaks ser ®ly at 9.5°, 17.5°, and 22.8°

in the term of 26- "pattern of the mixtures

In case diazepam in mannitol

mixture, the X-Ray"d 38 f "€he ﬁixtures were determined

at the 10 hour and #0 Hour firindd s in Figure 9. After 10
hour grinding the d r’m ld be observed at 9.5° in the
term of 26 angle A ﬂ‘ the. diazepam peaks were

disappeared in g difrrac te JH-" tures.

.lI ;-:
iF |

1.1.9% 1 10 niazePam-manniml

ﬂﬂﬂ?%ﬂgﬂeﬁﬂﬁ’iﬂ‘i

The x -Ray diffracti®n patternf 1:10 ratiflbf diazepam in

sanes B Wb N e B 4ot VAN EUAIRE e 10 e1guce

10. The X-Ray diffraction pattern of the mixtures showed the super-

ture.

position of the diffration pattern of diazepam and mannitol. The
diazepam diffraction peaks increased in intensity comparing to 1:20

ratio of diazepam in mannitol mixture prepared by the same method.
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fpure: 9

¥-Rav dlifraction pacriarns
of the mixturcs of
diazepam in mannitol at
the eatio of 1:20 prepared
by ball=milling mothomi

Ar mill Jor L Lours

B: mill for 23 lLiours
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Figure: 10

%-Ray Jifiracelon patterns
of the mixtures of
diazepam in mannitol at
the ratio of 1:10 prepared
by

Ar sieple Wlending method

R: solwvent deposition method

79
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The diazepam diffraction peaks could be clearly seen at 9.5°, 11.0°,

17.5° and 22.8° in the term of 28 angle of the diffraction pattern

of the mixture.

b) Solvent Deposition Method

The X-Ray diffraction pattern of 1:10 ratio of diazepam in

mannitol mixture prepared)l olveat #leposition method was similar to

the X-Ray diffraction"pa&ler : fo of diazepam in mannitol
e

mixture prepared h.ll!E-!—“‘ \\\ *u;;;\T peaks intensity of

diazepam at 9.5°, m of 20 angle markly

increased as show

\\‘\\ pf diazepam in mannitol

the mixtures was determined

In case of gi

mixture, the X-Ray dif

at the 10 hour, grinding. After 10 hour

20 hour.

grinding the dia ?::1;;:;::T:;::ﬁ:::t;"_“u,‘_ii observed at 9.5°,
| )
17.5° and 22.8° imlthe 8'0f the diffraction pattern of
e |
the mixtures. After 20 hour grinding the diazepam diffraction peaks

decreased 1%%8%%%}”%“ ﬂlﬁ;ﬂ gj'inding the diazepam

diffraction p ks were disapafared The diazEpam diffractian peaks

ﬂQ 9 8 AAFTS VI GG o o e

disappe ed after 30 hour grinding as shown in Figure ll.



Figure: 11

X=Ray dif(raction patterns
of the mixtures of
diazepan in mannitol at

the ratio of 1:10 prepared

by ball-milling method
A: =lll for 10 hours

U: mill for 20 hours

C: mill for 30 hours
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1.1.3 1:5 Diazepam—-Mannitol Mixture
a) Simple Blending Method
The X-Ray diffraction pattern of the 1:5 ratio of diazepam

in mannitol mixture prepared by simple blending method showed the

superposition of the patte

\)afy diazepam and mannitol. The diazepam

l, =¥ comparing to 1:10 ratio of

'ﬁhe same method. The
L 5 by 1 -

d markly at 9.5°%, 11.0°,

diffraction peaks incres: :
diazepam in mannitol m
diazepam diffracti®
17.5% and 22.8° ' the diffraction pattern

of the mixtures as g

The X-Ray d £ ci%, M8 15 ratio of diazepam in
"deposition method was similar

igrof diazepam in mannitol

!‘H-l‘! eaks intensity of

!'l

id kthe term of 20 angle

mixtures prepare ”‘-g: ‘

diazepam at 9.5° ,El 07,
markly increased as fskown F é]ure

AUB IV NINYINT

¢) Ball I}il]‘.ing Hethnd

AW AR Sl AR,

ma:mitnl mixture was determined at 20 hour, &0 hour and 60 hour
grinding. After 20 hour and 40 hour grinding the diazepam diffraction
peaks at 9.5°, 11.0°, 17.5° and 22.8° in the term of 20 angle were

remained in the diffraction pattern of the mixtures. After 60 hour
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Fipure: |2

&~Ray diff{raction patterns
of the mixtures of
diazepom in mannitol at
the racdo 1:5 prepared

by

At simple blending method

B: solvent deposition method
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grinding, the diazepam diffraction peaks at 9.5° and 17.5° in the
term of 28 angle were remained in the diffraction pattern of the
mixtures. It is likely that the crystalline portions of diazepam

were remained in the ground mixtures as shown in Figure 13.

The character : yid \,,\ . m{;\ pattern of sucrose was
presented in Figure, ' i i o \\ \ \ ncensity appeared
obviously, at 8.4 * \ s 16.4°, 16.3_", 18.9°,

_ N\
19.6°, 20.4°, 20.8 24 \ In the term of 20 angle.

The X-Ray diffractiof pagttey 0 of diazepam in sucrose

et

mixture showed the supefp 'the patterns of diazepam and

sucrose. Each compor i tr.:em with an intensity

proportional to Oh¥ @mount p By es. The diazepam
diffraction peaks :! 1d be ob red  z .5’, ,’: 1.0°, in the term of

28 angle of the difffacsion patterrléf the mixture as shown in

e, BUDANETTTWEAH?
RIAINTRISMIINEN AT

The X-Ray diffraction pattern of 1:20 ratio of diazepam in
sucrose mixture prepared by solvent deposition method was shown in

Figure 13. It consisted of the superposition of the patterns of

diazepam and sucrose - the radiation diffracted by diazepam crystals
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Figure: 13

X-Ray diffraciion pactcterns
of the mlxtures of
diazepas in sannitol at
the ratio of 1:5 prepared
by ball-cilling methed

A mlll foar 20 hours

B: mill fer 40 hours

C: mill for 60 hours
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Figurut 14

X=Roy diliraccion patterns
of the mixiures of
dinzepam In sucrose at

the ratlo of 1:20 propared
by

A: sleple blending emethoed

B: solvent deposition method
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(the diazepam peaks) and sucrose crystals (the sucrose peaks). The
diazepam peaks could be observed markly at 9.5°, 11.0° in term of

28 angle of the diffraction pattern of the mixture as shown in

Figure 14.
The X-Ray diff 1:20 ratio of diazepam in
sucrose mixture Wl hour and 20 hour grinding.

on peaks were still

After 10 hnur.grinf ,_. / g \&Q}:&R\\\\:

the diazepam dieeradtigh B : \\\\
L) \\ \

ter 20 hour grinding

in the diffraction

The X-Ray diffrac _;.'r; tio of diazepam in
b | 1
sucrose mixture prépared DY STmpLE EndinyLiethnd showed the

superposition of thef d@f Fraction pdttern of diazifim and sucrose.

e by MEL LB
AT AN

pattern of the mixture as shown in Figure 16.

ity comparing to

b) Solvent Deposition Method

The X-Ray diffraction pattern of 1:10 ratio of diazepam in

sucrose mixture prepared by solvent deposition method was similar to
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Figure: 15

X-Kay diffraction patterns
of the mistures of
diazepam In sucrose at

the patlo of 1:20 prepared
by ball-mnilling cethod

At mill for 10 hours
B: mill for 20 hours
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Flgure: 16

i=Hoy diffraction patterns

of the mixtures of

diazepam In sucrose

at the racio of L:10 prepared
by

Ar simple blending method

Bt solvent deposition method
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the X-Ray diffraction pattern of 1:20 ratio of diazepam in sucrose
mixture prepared by the same method, but the peaks intensity of
diazepam at 9.5° and 11.0° in the term of 20 angle slightly increased.
The diazepam diffraction peak at 13.6° in the term of 28 angle was

also observed as shown in Figure 16.

in sucrose mixture WagS.d®LErn our, 20 hour, and 30 hour
grinding. The diazgp@m uld be observed at 9.5°,

11.0° in the term oj and 20 hour grinding.

After 30 hour grind ;\\\\ ction peaks were disappeared.
According to grinding ‘ -- am diffraction peaks were
decreased in intensity d' me increased and disappeared

after 30 hour grinding aS-

1.2.3 @i Diazepam-Sucrose M

Ba) Simple Blending Methael

mﬂ-ﬁéﬁ:%ﬁﬂ%ﬂ ﬂ%:-ﬁratin of diazepam

in sucrose é“xture preparad‘hy simple blending methud showed the

suve—l’i} T L

diffra tion peaks increased intensity comparing to 1:10 ratio of

diazepam in sucrose mixture prepared by the same method. The diazepam
diffraction peaks could be observed at 9,5°, 11.0° and 13.6° in the

term of 26 angle of the diffraction pattern of the mixtures as shown

in Figure 18.
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Figure: 17

X-Ray diffraction patterns
of the mixtures of
diazepam In sucrose

at che rativ of 1:10 prepared

by ball=milling methed
Ar mill for 10 hours
B: mill for 20 hours

C: mill focr 3O hours
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Tigure: |8
X=Ray diffractfon patterns
afl the mixtures of
dlazepam in sucrose ae
the ratle of 1:5 prepared
by
A wimple Wlending wethod

B: solvent deposition metlod
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b) Solvent Deposition Method

The X-Ray diffraction pattern of 1:5 ratio of diazepam in
sucrose mixture prepared by solvent deposition method was similar
to the X-Ray diffraction pattern of 1:10 ratio of diazepam in sucrose

mixture prepared by the same method, but the peaks intensity of

diazepam at 9.5%and 11.&;“%“4 e # of 29 angle markly increased as

The X-Ray ratio of diazepam in

sucrose mixture 40 hour and 60 hour

grinding. The dia 9.5° 11,0° and 13.6°

in the term of 26 adgld werg vomaine 4 e diffraction pattern of
_ — | ‘
the mixtures after 6C nfg;?&;ﬁL; shown in Figure 19. It was

seemed to be that the Fysralline g of diazepam were remained

in the ground I-wj”"”’ h%‘

L.3 Diaz -am— Dibasic calecium phosp rata

ﬂ‘ﬂ El (}%ﬁ% %Wﬂﬁm phosphate Mixture

a) Simplé Blendingglfethod

’quﬂﬂﬂ‘imﬂiﬂﬂﬂmﬁﬂ

9 Dibasic calcium phosphate produced its own characteristic
X-Ray diffraction pattern as presented in Figure 7. The dominant
peaks intensity appeared at 11.6°, 21.0%; 29:3%, 30.5%, 31.3°%;, 34.2?
and 34.4° in the term of 28 angle. The X-Ray diffraction pattern of

1:20 ratio of diazepam in Dibasic calcium phosphate mixture showed



Figure: 19

X-Ray diffraction patterns
of the mixtures of
dlagepam In gucrose at

the ratio of 1:3 prepaced
by ball=nllling sethod

A: mill for 20 hours

B: mill for &0 hours

C: mill for 60 hours

6L
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the superposition of the patterns of diazepam and dibasic calcium
phosphate. Each components contributed its own pattern with an
intensity proportional to the amount present in the mixtures. The
diazepam diffraction peaks could be observed at 9.5°and 18.9%°in the
term of 28 angle of the diffraction pattern of the mixtures as shown

in Figure 20.

" Method

X-Ray diff: fern, oF Qo catio of diazepam in dibasic

calcium phosphate weént deposition method was

shown in Figure 20 F ¢ stad off Bheé, superposition of the diazepam
diffraction peaks Nosphate diffraction peaks.
The diazepam diffrac ey ; 'd" be observed obviously at 9.5° and

18.9° in term of 26 tion pattern of the mixtures

as shown in Figure 20.

o

, J
Effect o %rinding on crystallinitylvf diazepam in diazepam -

‘o (Y
dibasic cﬂﬂuuﬂﬂw EI!‘TTﬁafter 10 hour and

15 hour grin@fing. After 10 hour grinding, the diazepam diffraction

~ AR TR AN

of thefiffraction pattern of the mixtures. After 15 hour grinding

the diazepam diffraction peaks could not be observed in the diffraction

pattern of the mixtures as shown in Figure 21.



Figure: 20

E-Ray dilfraction patterns

of

the mixtures of

digzepam bn dlbasie

calelum phosphate at

the ratio of 1:20 prepared

by
I

sleple blending method

solvent deposition method
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Figure: 21

¥-Ray diffraction patterns
of the mixtures of
diazepam in dibasic
calelum phosphate at

the ratio of 1:20 prepared
by ball-milling method

A mill for 10 hours

B: mill for L5 hours
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1.3.2 1:10 Diazepam - Dibasic calium phosphate Mixture
a) Simple Blending Method
The X-Ray diffraction pattern of 1:10 ratio of diazepam in

dibasic calcium phosphate mixture prepared by simple blending method

was observed. The X-Ray dififfdckiop pattern of the mixtures showed

the superposition of

calcium phosphate. i ' ' ‘ﬂn peaks appeared at 9.5°

and 18.9° in the te rangle foehe diffraction pattern of the

mixtures as shown

The X-Ray diffrgction /- p » 1:10 ratio of diazepam in

dibasic calcium phosgha -”#2»'L % prepared by solvent deposition
!?’ . '

method was similar to th&= ¥raction pattern of 1:20 ratio of

diazepam in di{;.L______;;;:__;;;_________-7: prepared by the same

method. The dimder Bk at 9.5° and 18.9°

in term of 20 ang J: of the di

o FFT'TJZEJ’WIEWI?WEI’]ﬂ'i

c) Ball Milling Hethcd

WAANIMIIAD YA o o

of diazepam-dibasic calcium phosphate mixture was determined after

r i

— ; i.!
raction patt@fn of the mixtures as

10 hour, 20 hour and 30 hour grinding. After 10 hour grinding, the
diazepam diffraction peaks could be observed at 9.5° and 18.9° in
term of 28 angle of the diffraction pattern of the mixtures. After

20 hour grinding the diazepam diffraction peaks decreased in their



" Figure: 22

Y-Ray diffraction patterns
of the mixturcs of
diazepam ln dibasic
calclum phosphate at
the ratie of 1:10 preparcd
by

. h: simple blending wethod

B: solvent deposition method
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intensities. After 30 hour grinding the diazepam diffraction peaks
were disappeared. The diazepam diffraction peaks were decreased in
intensity with the increasing of grinding time and were disappeared

after 30 hour grinding as shown in Figure 23,

1.3.3 1:5 Diazepam - Dibasic calcium phosphate Mixture

w.0f the 1:5 ratio of diazepam

d by simple blending

\
‘_Kxb\ ‘faction pattern of diazepam
: \\\s\ diffraction peaks

itio of diazepam in dibasic
&, same method. The diazepam
at 9.5° and 18.9° in the

tern of the mixtures as shown

“ﬂ’dﬁl"ﬂ'ﬂﬂ‘ﬂ?ﬂ 4 0 i e

dibasic calcium phosphate mixture prepared by sulvent deposisiton
mel:hqi.w qﬁ}&quﬁﬁmﬁﬁf 1:10 ratio
of dia epam in dibasic calecium phosphate mixtures prepared by the
same method, but the peak intensity of diazepam at 9.5° and 18.9°

in the term of 26 angle markly increased as shown in Figure 24,
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Flgure: 23

h=Ray diffvaction patterns
of the mixtures of
diazepan in dibasie
caleium phosphste at

the ratio af b2 10 prepared
by ball-milling method

At mstll ler 10 hours

B: mill for 20 houcs

€: nill for 10 hours
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Fipgure: 24

X¥=Ray diffraction patterns
of the mixtures of
diazepam in dibasic
calocium phosphate at

the raclo of 1:5 prepared
Ly

A simple blending method

B: salvent depositlon method

L8
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¢) Ball Milling Method

The X-Ray diffraction pattern of 1:5 ratio of diazepam in
dibasic calcium phosphate mixture was determined at 20 hour, 40 hour
and 60 hour grinding. The diazepam diffraction peaks at 9.5° and

18.9° in the term of 28 a

ere remained in the diffraction pattern

of the mixtures as showg i WS 25 4 It was seemed to be that the

f Wicrocrystalline cellulose is
pf ‘diffraction pattern of crystalline
ghand the diffuse background due
to amorphous pn;;Q“ f microcrystalline e ;;-se. The X-Ray diffraction
L\ : Jf"
pattern of I‘ZI"} dcrystalline cellulose mixture -

iI '
showed the superpos itinn of the patterns of | diazepam and microcrystalline

cellulose. ﬂluﬁwﬁwtﬁnwﬂﬁﬂ? observed at 18.9° in

the term of 8§ angle of the diffractiun pattern of the mixtures as

**‘“““ﬁ’ﬁﬂﬁﬁﬂ‘ifumﬂﬁ’mmﬂ&l '

b) Solvent Deposition Method

The X-Ray diffraction of 1:20 ratio of diazepam in microcry-
stalline cellulose mixture prepared by solvent deposition method was

presented in Figure 26. It consisted of diffraction patterns of



Figure: 25

,'J\/l W : | & - [t X=Ray diffraction patterns

of the mixtures of
diazepam in dibasic
calelum phosphate at

the rativ of 1:5 prepared
by ball=milling method

A: mill for 20 hours

B: mill for 40 hours
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. A C: mill for G0 hours
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Figure: 26

X-Ray diffraction pacterns

of the mixtures of

diazepam Ln

microcrystalline cellulose at «
the ratlo of 1:20 prepared

by

A slople blewding method

B solvent depositlon moethod
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diazepam, diffraction patterns of crystalline portion of microcry-
stalline cellulose and the diffuse background due to amorphous
portions of microcrystalline cellulose. The diazepam diffraction
peak appeared at 18.9° 1in the term of 20 angle of the diffraction

pattern of the mixtures as shown in Figure 26.

The K-Ray a1 PG 11 - 31:@:2(‘ rﬂl‘.iﬂ of diazepam in

microcrystalline determined at 10 hour, 20

e g A
\QQEE;%E\\~ diazepam diffraction

hour grinding. _afftes { UT T Ar

peak decreased ipgd b i ; 3 {es apained at 18.9° in term
of 28 angle of the i r8ct ian CEemn Py the mixtures. After 20

hour grinding the di@zgpam gﬁe_s 2 sappeared in the diffraction

pattern of the mixturp@s r ure 27.

arrystalline cellulose Mixture

rj" ‘

Tl
i
The X-Ray iiffractinn pattern of 1:10 ratio of diazepam in

micrccrystﬂ% HQI%HL%? W%}’%dﬂyiimple blending wethod

was shown i Figure 28. Itgcansisted of diffrantinn patterns of

diazgmd'}ﬂ&ﬂjﬂ @@H@J ﬁc’} '}%:ﬂ '}ﬂnﬂf microcrystalline

celluf!se and the diffuse background due to amorphous partions of

microcrystalline cellulose. The diazepam diffraction peaks appeared

at 9.5°, 11.0°, 13,6° and 18.9° in the term of 20 angle of the

diffraction pattern of the mixtures as shown in Figure 28.



Flgure: 27

X=hay diffraccion patterns
of the mixtures of

dinzepas fn

mictoerystalline celluluse at
the ratlo of 1:20 prepared
by hall-milling method

At will for 10 hours

B: mill for 20 hours
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Figure: 18

X=Ray diffractlon pattecns

of the mixtures of

dlazepas In

mlcrocrystalline cellulose at
the ratlo of 1:10 preparved
by

Az simple blending methad

E: solvent deposition method
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b) Solvent Deposition Method

The X-Ray diffraction pattern of 1:10 ratio of diazepam in
microcrystalline cellulose mixture prepared by solvent deposition
method was similar to the X-Ray diffraction pattern of 1:20 ratio

of diazepam in microcrystalline, gellulose mixtures prepared by the

same method. peaks appears at 9.5°, 11.0°,

13.6°, 18.9° and 26 angle of the diffraction

;\\

The cha ' s ' \\\ m in 1:10 ral:ic of

\‘\ was determined after

ar 10 hour grinding the

diazepam - microc
10 hour, 20 hour an
diazepam diffraction served at 11.0°, 13.6° and
18.9° in the term of 4 “w"Fa';*: action pattern of the
mixtures. ﬁfteﬁiS;"' IR h;i-iffraction peaks

appeared at 13.E'A!Bnd . - “Ehe“term tﬁ 20 angle of the diffraction

pattern of the mixtufes and decreaged in their tensities. After 30

B gmdnﬂ id &l’;ﬁﬂ. ﬁm o3 W L FA dtoappeared as ahown

in Figure 29.

ammn'smumwmaa

4.3 1:5 Diazepam - Microcrystalline cellulose Mixture

a) Simple Blending Method

The X-Ray diffraction pattern of 1:5 ratio of diazepam in

microcrystalline cellulose mixture prepared by simple blending method



Flgure: 29

X=Ray diffraction patterns
of the mixtures of

diazepax In

microcrystalline cellulose at
the ratio of 1:10 prepared
by

At mill for 10 hours

b mill for 20 hours

C: uill for 30 hours
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was similar to the X-Ray diffraction pattern of 1:10 ratio of
diazepam in microcrystalline cellulose mixture prepared by the
same method, but the peaks intensity of diazepam at 9.5°, 11.0°
13.6° and 18.9° slightly increased and the diazepam diffraction

peaks at 24.4°, 26.6°and 29.7°in the term of 20 angle markly

The x—R,ay/ ttern \- ratio of diazepam in

réd by solvent deposition
method wag simila At ife Fc-Ray yliFf o) onwpattern of 1:10 ratio

of diazepam in micr : 'i?f:_l L lullpse mixture prepared by the

96

same method, but thejpe 31;; TS LR o pam at 9.5%, 11.0°, 13.6°,

18.9° and 26.6° slight T Chie diazepam diffraction peak
at 29.7° in the term of 2 ed as shown in Figure 30.

~

ui
The change uf crystallinity of diazepam in 1:5 ratio of

diazepam in ﬂ%ﬁfﬂlwﬁﬂﬁﬂﬁqﬂ? determined after

20 hour, 40 H8lur and 60 hour ‘grinding. After 60 hour grinding, the
e RGO VNI Y = o
term of 226 angle were remained in the diffraction pattern of the
mixtures as shown in Figure 31. It was likely that the crystalline

portions of diazepam were remained in the ground mixtures.



Figure: 10

X-Ray diffraction patterns

af the mixtures of

diazepan in

microceystalline cellulose uf 9
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At siople blending method

B solvent depositlun sethl
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Figure: 31

E-Ray diffractlon patterns

of the mixtures of

diazepam in

microcrystalline cellulose at -
the ratlo of 1:5 prepared

by ball=milling method

At mill for 20 hours

B: mill for 40 hours

C: mill for G0 hours
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2. Determination of The Specific Surface Area of the Diluents by

Fisher Sub-S5ieve Sizer

The specific surface area of four diluents; mannitol, sucrose,
dibasic calcium phosphate and microcrystalline cellulose were determined

by Fisher Sub-Sieve Sizer v yperating on the air-peameability

principle. The resultsyg
3. Properties of Diazeg

3.1 Weig

The average “Ad-standard al::l.un of diazepam capsules
were shown in table veh | Fagmikl &) o azepam capsules possessed
the weight variation jh ,‘;‘.-.ﬁ_ i3 | standard (64).

3.2 Disintegr iz o cpam Capsules

The diglpt 8Ban Eapsules in 0.1.N. HOL
maintained at 3 \!’ "\', shown in table 18.

b | it
The disintegrati-'ifimg of each formulationsdwas the mean value of 6

AN Wi’ 111 P
f“““ﬁ RISINSTITT N8 Y

3 3 Percent Labeled Amount of Diazepam Capsules.

The percent labeled amount of diazepam capsules in each
formulation were shown in table 19. The percent labeled amount of

each Formulations was the mean value of 2 determinations.



Table: 15

I/ ents;
MAannitol, SUCTOSEn, JIBASI( _ &pham (Ca HPG&}

e ——

5 ™ ‘H‘"‘-\..
\\'\,

Sample

¥ %\\‘\ \\ Ca l-I:Pl}f* Avicel
T v

Weight of Sample (g)
(equal to true density)

N
\ N .76 1.55%

Porosity 0.414 0.665

Particle size (um) 11,5 10.5

Specific surface area

5 0.29 0.37
(m™/gm)
%taken from, Hﬂrtha., L2 THeSerCr ‘n-Ex“f:;enth edition Merck & Co.,
INC 1983.

D skan From, @uﬁiinﬂmiﬂﬂg ﬂtﬁr P
e A AN ey

dtaken from Avicel pH, FMC corporation and Asahi Chemical Co., Ltd

Technical data , page &.

001



Table: 16

True density of dibasic caleium phosphate

Experimental Data
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Experiment

s, | _ i II
pycnomete 1 ' v 17.000
pycnometer +/ N 26.9987
pycnometer + L 17, 9% 18.0090
pycnometer + 3 9 27.4420

7&
True density j l M "\ 1.78

Average True depgSi| 1.7%

N,

i
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Table: 17 Awverage weight of Diazepam Capsules.

Formula | Average weight * 5.D.| Formula Average weight

No. (mg) No. (mg)
0 85.12 + 2.10 25 104.6 =+ 2.2
1 125.5" 238 26 105.1 %+ 1.6
2 126.0 * 4.8 \ 106.1 % 2.9
3 124.8 105.0 * 1.0
4 127.6 wem 104.3 * 1.7
5 12&.6/' 10%.1. £ 1.0
6 125.2 104.6 = 1.6
7 126.1 106.6 + 2.2
8 124.8 96:T = 2.1
9 123. 95.1 2 3.1
10 126.6 9.8 *+ 2.8
11 125.0 %= 2. 95.1 ¥ 3.0
12 1278 7 94.6 2.1
13 12648 95.6 + 3.1
14 1249 96.0 + 3.2
15 ﬁij ,]n 4.6 * 3.6
16 ﬂill - %ﬂmjwﬂ js.l * 4.0

Ej 2.9

18 q * 3.2
19 106,3 t 2.1 £d 94.7 2 2.1
20 105.6 = 3.2 45 95.3 % 3.1
21 105.1 = 1.9 46 96.2 = 2.1
22 104.8 * 2.1 47 94.8 % 3.4
23 105,22 3.1 48 95.0 £ 3.7
24 06,3 * 1.9

102
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Table: 18 Disintegration time of Diazepam Capsules.
Formula No.| Disintegration time| Formula No.| Disintegration time
(min) * S.D. (min)

0 2.67 £ 0,10 25 2.00 = 0.04

L 3.33 £ 0.04 26 2.17 £ Q.13

2 2.41 + 0.18 27 2.19 * 0.14

3 .67 = 0.10

A 1.86 2 0.16

5 1.50 = 0,12

f , 2.12 = 0,18
|

7 E 3.12 * Q.20
-L‘_

8 b 2.80 = 0.18
J

9 EE 1.96 ¢ 0.21
)

10 ' 2.16 + 0,18

11l 3.10 £ 0.09

12 1.98 = 0.03 -

13 T T———— 2.10 * 0.26

L4 2.56 * 0.12

L5 3. 12 D 16 40 3.09 £ 0,03

e _
. Fl%ﬂ"ﬂtlﬂi*ﬂtl i
L7 3 10 £ 0.06 3.01 % 0,11

19 3.10 % 0,11
20 2.10 £ 0.07 45
21 1,96 + 0.19 46
22 2.1 £0.31 47
23 3.11 + 0.14 48
24 2.60 = 0.08

N e el

2.16 ¢

3:20 %
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Table: 19 Percent labeled Amount of Diazepam Capsules.

' Formula No.

Percent labeled

Formula No.

Percent labeled

Amount¥® Amount¥®
0 99.56 25 101.58
l 98.76 26 99.12
2 101.33 27 101.33
L 99.20 98 .76
4 100. 50 99,56
3 98.73
6 100.50
7 99,28
8 98.76
9 101.85
10 e 101.18
11 &,; 97.90
12 ;{ 100.77
13 101.87
14 g 102.12
15 ﬂ).n 40 4 101.50
16 ° ﬂ 1gjﬁ ohon o . 100.16
©lAugIngnIhens
Moy, AEN ie1d ek | b T
LBQ.! qaiﬁt o wﬂfg Hq .00
20 99.97 45 98.28
21 100.21 46 101.61
22 101.00 47 99.26
23 99.12 48 100.10
24 101.85

&
Mean of two determinations.

104
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3.4 Dissolution Time of Diazepam Capsules

The dissolution time of diazepam capsules that used as a
comparative parameter in the differentiation of diazepam capsule

s
formulations in this study was the time required for 85% of diazepam

solvent deposition

Formula 0, to 40, were prepared by

simple blending methbc 6, 29 to 32 and 45 to 48

were prepared by sal‘pxtri;f -;: ethod. Formula 9 to 12, 25 to

28 and 41 toi% _were prepared by Exiimilding method.
L~7 5

b
|
(;

The diss

”mmﬁﬁﬂﬂﬂﬂﬂ§W81ﬂi

rding to the d?zepam capsule formula, using mannitel as ’

QYRR FDAIALIREA G o

there was distinct difference in the dissolution profiles of diazepam

ution profiles of all fogmulations were presented

capsule formula 0, 1, 5, 9, 13 prepared by different dispersion
method as shown in Figure 32. The dissolution time of the diazepam
capsule formula was ranked as follow D) 1> 13) 5) 9. Formula 0 was

the control formula, prepared in the absence of mannitol. Formula
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Figure:

Key.
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‘ﬁl_ v ‘
ﬂumwﬂmwmm
Fissolution Profdles of niazePam Capsu es, Formula 0,

q RIRINT @dﬂﬂ%’%’éﬂ%ﬂﬁﬂﬂ

Formula
Formula
Formula
Formula

Formula

0,

Ly
I3

3,

9,

control

unmilled, simple blending

solvent deposition

milled, simple blending

ball milling

60 (nin)
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1, 5, 13, 9, the diazepam-mannitol mixtures were prepared by simple
blending method of unmilled diazepam, simple blending method of
milled diazepam, solvent deposition method of diazepam and ball-
milling method of diazepam in 20-fold of mﬂnnital. respectively.

ethud gave the shorter dissolution

It was found that ball-mill

time than solvent depa nd simple blending method.

According to simpl ple blending method of

milled diazepam wion time than simple blending

method of unmi und that solvent deposition

method gave th than simple blending method

of unmilled di

According gb tﬁf”J L a sule formula, using mannitol as

diluent in preparing i \diazepam-diluent mixtures

(Formula 17, 21, 25, a significant difference in the
dissolution _Q;‘ g th ;: e formulas (Formula
N ﬁud

17, 21, 25, 208€ sion method as shown in

W

Figure 33. Thelﬂissolutian time of the d dzepam capsule formulas

was rank EJ Ylﬂ ﬁm ﬂ 1:1 0 was the control
formula, pqrpare in the absence of mannitol. Fnrmula 17,21 2%, 25,
o W’Tﬁ‘*ﬂﬂ’?ﬁﬁﬁ TVTYNE)D Gy tiemins s o

unmi¥led diazepam, simple blending method of milled diazepam, solvent
deposition method of diazepam and ball-milling method of diazepam in
10-fold of mannitol, respectively. It was found that ball milling
method gave the shorter dissolution time than solvent deposition methed

and simple blending methed. Accordirg to simple blending method,

simple blending method of milled diazepam gave the shorter dissolution
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Figure: 33 ﬁu E}fg V}-ﬁlﬂ §IWHﬁuﬂaiuhs, Formula 0,

..!I 29

g(1:10 Diaz am - Harmir@. Capsules)

QW'lﬁ\iﬂ‘iflJlIW]’mmﬁtl

}-.

—eie—  Formula
—a— Formula
—a—  Formula
—o— Tlormula

—=— Formula

0, control
17, unmilled, simple blending

29, solvent deposition

21, milled, simple blending

25, ball milling

( nin}f
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time than simple blending method of unmilled diazepam, And if was
found that solvent deposition method gave the shorter dissolution

time than simple blending method of unmilled diazepam.

L

According to the azepany/c psule formula, using mannitol as

diluent in preparing "the LA DY ipﬂzepam-diluent mixtures

(Formula 33, 37, il"’? onificant difference in the

dissolution pro gule formulas (Formula

33,.37, 4L, 45) ersion methods as shown

in Figure 34. liazepam capsule formulas

was ranked, as Formula 0 was the control

formula prepared Formula 33, 37, 45, 41

the diazepam-mannito ared by simple blending method of

unmilled diazepam, hod of milled diazepam, solvent

deposition metiiiad method of diazepam in

5-fold of mannitii, ; 2k -afnd that ball milling method

gave the shorter d}ssnlution than solvent deposition method and simple

blending "ﬁ’u E}Qrﬁnﬂ ﬂaﬁ 18] B43diFS ehod, simple blending

method of miMled diazepam gave the shorter dissalu n time than simple

“*“‘inﬁe’}ﬂ@ﬂ‘ﬁﬂddﬁd%ﬂ '}mmaus that solvens

depns ion method gave the shorter dissolution time than simple blending

method of unmilled diazepam.

According to the diazepam capsule formula, using sucrose as
diluent in preparing the 1:20 ratio of diazepam-diluent mixtures, there

was a difference in the dissolution profiles among the diazepam capsule
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Figure: zﬁﬂn%ﬂ.qom%wj WE}’H ﬂ%qules* Formula 0,

3 37, 41, #5‘(1 5 Dia am—MannitﬂUapsules)

ammmmummmaﬂ

Key

Formula O, control

Formula 33, unmilled, simple blending
Formula 45, solvent deposition
Formula 37, milled, simple blending

Formula 41, ball milling
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formulas (Formula 2, 6, 10, l4) prepared by different dispersion
methods as shown in Figure 35. The dissolution time of the diazepam
capsule formula was ranked as follow: ﬂ) 2) 1&) 6)1[]. Formula O
was the control formula, prepared in the absence of sucrose.

Formula 2, 6, l4, 10 the Azgnam-sucrose mixtures were prepared by

found that ball-mall i 19d fga he. shorter dissolution time than
solvent depositiog _ ,,.,,.51- j \ ng method. According to
simple blending me &i ’\\ \ ethod of milled diazepam gave
the shorter disHolufig L] _~ ‘ ‘\\ blending method of unmilled

f *;{ Chia ol

et depnsitiun method gave the

diazepam, And it"wa

shorter dissolution time ¢ blending method of unmilled

diazepam.

A J
i - jormula, using sucrose as.
J i
diluent in prepar}ng the 1:10 ratin of diazepam-diluent mixtures, there

was a dﬁ”ﬂ{}ﬂﬁﬁ%&fqﬂﬁjng the diazepam capsule

formulas {“}rmula 18, 22, 36 30) prepared by differenl: dispersion

~AARHAATHUNAINYA R o oo

caps e formulas was ranked as follow: ﬂ> iB)BD)H) 26 . Formula

Accord i.

0 was the control formula prepared in the absence of sucrose. Formula
18, 22, 30, 26 the diazepam-sucrose mixtures were prepared by simple

blending method of unmilled diazepam, simiple blending method of milled
diazepam, solvent deposition method of diazepam am:; ball-milling method

of diazepam in 10-fold of sucrose, respectively. It was found that
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Figure: :saﬂy ucﬂ Q ﬂﬂmifw gflnﬂ'lgules Formula 0,

q m’é NSUNATINERE

Formula O,

Kgy.

St

—n—

Formula
Formula
Formula

Formula

2,
14,
6s

10,

control
unmilled, simple blending
solvent deposition

milled, simple blending

ball milling
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Pigura fﬂ %ﬂ%%ﬂw?wgq;msules Forwuia 0.
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0, control
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Formula
Formula
Formula
Formula

Formula

18,
30,
22,

26,

unmilled, simple blending
solvent deposition
milled, simple blending

ball milling
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ball-milling method gave the shorter dissolution time than solvent
deposition method and simple blending method. According to simple
blending method, simple blending method of milled diazepam gave the
shorter dissolution time than simple blending method of unmilled

diazepam. And it was found gthat solvent deposition method gave the

shorter dissolution time n | 5 cgblending method of unmilled

diazepam.

According ormula, using sucrose as

diluent in prep pam-diluent mixtures,

there was a dif@fre i ‘-ﬁﬁil- olution mrofiles among the diazepan
prepared by different
dispersion methods Ms ;“f,f i _‘f ¥ Formula 0 was the control
formula, prepared ip :«;; ; grose, Formula 34, 38, 46, 42

the diazepam-sucrose mi KLU 7¥i pared by simple blending method of

unmilled diazeépds, simple blending methodSof.milled diazepam, solvent
— \

)

1 %p g method of diazepam in

1

The diss- ution time of the diazepam-

deposition met‘-ﬁ ¢
y

5-fold of sucrose Y respectively

capsule fﬁ.‘uﬂﬂ W‘Efﬂ‘ﬁbwﬂ’”m“?“)“ There was

slightly dfiiference in the dissulution prnfiles hetween formula 0 and
Q) REANTUHI VNG AFY e = s
the shorter dissolution time than solvent deposition method and simple
blending method. According to simple blending method, simple blending
method of milled diazepam gave the shorter dissolution time than simple
blending method of unmilled diazepam. And it was found that solvent
deposition method gave the shorter dissolution time than simple

blending method of unmilled diazepam.
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. 38, 42, 46 (&1 15 Diazeyam—Sucrosa C sules)

Qﬁﬁﬁﬂﬂ‘imﬂﬂﬂﬂmaﬂ

Formula 0,

Formula 34,
Formula 46,
Formula 38,

Formula 42,

control

unmilled, simple blending
solvent deposition
milled, simple blending

ball milling
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According to the diazepam capsule formula, using dibasic
calcium phosphate as diluent in preparing the 1:20 ratio of diazepam-
diluents mixtures, there was a differrence in the dissolution
profiles among the diazepam capsule formulas (Formula 3, 7 11, 15)

prepared by different dispersion methods, as shown in Figure 38.

The dissolution time o g ey capsule formulas was ranked as
#a8s the control formula, prepared
in the absence gL ddbFSic calcium pHespilace. Formula 3, 7, 15, 11

the diazepam-d i8S | ‘ures were prepared by simple

blending method e blending method of milled

diazepam, solve epam and ball-milling method

of diazepam in phosphate, respectively.

It was found thatgb e the shorter dissolution time

than solvent depos iple blending method. According

to simple blending u-vﬁf;! f ading method of milled diazepam

gave the sho im:-' blending method of unmilled
\ A

diazepam. And :i was néir.ion method gave
L}

i

shorter d1ssolutien time than si le blending method of unmilled

"““mﬂu?;l’l“flﬂmml’]ﬂ‘i
AT e

mixtures, there was a difference in the dissolution profiles among
the diazepam capsule formulas (Formula 19, 23, 27, 31) prepared by
different dispersion method as shown in Figure 39. The dissolution
time of the diazepam capsule formula was ranked as follow: D> 19

31) 23) 27. Formula 0 was the control formula, prepared in the absence
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Figure: 38 ﬂ%]ﬂ ’a ﬁﬁ%? W:E’qnﬂuiules Formula 0,

, 7, 11, 15 (120 Diazepam-Dibasic calgjium Phosphate

Qﬁ'}ﬂa&ﬂimﬂmﬂﬂmaﬂ

KE}P Formula 0O, contreol
—*— Formula 3, unmilled, simple blending
—4— Formula 15, solvent deposition
——o— Formula 7, milled, simple blending

—=—  Formula 11, ball milling
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K&y.

Formula O,

Formula 19,
Formula 31,
Formula 23,

Formula 27,

control

unmilled, simple blending
solvent deposition
milled, simple blending

ball milling
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of dibasic calcium phosphate. Formual 19, 23, 31, 27 the diazepam-
dibasic calcium phosphate mixtures were prepared by simple blending method
of unmilled diazepam, simple blending method of milled diazepam,

solvent deposition method of diazepam and ball-milling method of

diazepam in 10-fold of dibasic calecium phosphate, respectively. It

e shorter dissolution time
ebfending method. According
to simple blending method, Slwple blendimg method of milled diazepam
gave the shorter dissolus¥og ¢/ ﬂz\ .;h\Ei- blending method of
unmilled diazepam, Agp 726 fiound that ‘solvend, deposition method

gave the shorter disso - fme_chan sinpla, 1) nding method of

\

According to the®difizepdl r;-{- = fogmula, using dibasic calcium

bt 2 12 ,
phosphate as diluent in prepa%in; ha- atio of diazepam-diluent

unmilled diazepam.

mixtures, there were,a d ufdon profiles among

the diazepam :apau]::ggf____' (Fe %y, 47) prepared by

r

different dispersion @E}hods 15 ShO T Figure #0. The dissolution

time of the diazepam capude formulas wWete ranked as follow: 0) 35

PPN V1 LoF 147 1 il
absence of dibasic calcium phospHite. Fo 35 ! 43  the
s AR MBS DL U TTI AR o s

method of unmilled diazepam, simple blending method of milled diazepam,
solvent deposition method of diazepam and ball-milline method of
diazepam in 5-fold of dibasic calcium phosphate, respectively. It was

found that ball-milling method gave the shorter dissolution time than

solvent deposition method and simple blending method. According to
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Key. ~—es— Formula 0, control
—»— Formula 35, unmilled, simple blending
—A4— Formula 47, solvent deposition
—o— Formula 39, milled, simple blending

—s=— Formula 43, ball milling
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simple blending method, simple blending method of milled diazepam
gave the shorter dissolution time than simple blending method of
unmilled diazepam. And it was found that solvent depnsitinn_m&thﬂd
gave the shorter dissolution time than simple bleﬁding method of

unmilled diazepam.

According to the, @ formula, using microcrystalline

cellulose as diluent "TH™F ;,7 3 P0"¥atio of diazepam-diluent

mixtures, there was jdigssolution profiles among

the diazepam-capsulg 28 ) ~(Form 104,84 12, 16) prepared by
different dispersio gure 41. The dissolution

time of the diazepam anked as follow: ﬂ> 4

16) 8) 12, Formula 0O a, prepared in the absence

of microcrystalline cel il »¥2:"1¥1 4 16, 12 the diazepam-

microcrystalline cellulose-mixtures re prepared by simple blending method
% E22 R P y simp ng metho

of unmilled diaz=e*;___*__,_____._;_*_-__,:“__m;,,nilled diazepam,
—_— p ‘

m TEsMilling method of

1 : i

diazepam in 20- fnl-l-f micrucrystalline cellu‘4se, respectively. .It

was found thﬂﬂ.ﬂiﬂﬂﬂ?ﬂtﬁﬁrﬂﬁdissolutiﬂn time

than solvent dgposition mﬂthud and simple blending methud According

to sim& mﬂ Qam ﬂﬂnﬁﬁwm a Erled diazepam

gave thefishorter dissolution time than simple blending method of

solvent depositiof

unmilled diazepam. And it was found that solvent deposition method
gave the shorter dissolution time than simple blending method of

unmilled diazepam.
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Figare: 41 m@ummwwmnﬁs Formuta 0,

4, , 12, 16 (l:20fDiazepam-ficrocrystallise cellulose

ammnimumwmaa

k&y.

Formula 0,

Formula 4,
Formula 16,
Formula 8,

Formula 12,

control

unmilled, simple blending
solvent deposition
milled, simple blending

ball milling

(win)
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According to the diazepam-capsule formula, using microcry-
stalline cellulose as diluent in preparing the 1:10 ratio of diazepam-
diluent. mixtures, there was a difference in the dissolution profiles

=

among the diazepam-capsule formula (Formula 20,' 24, 28, 32) prepared

by different dispersion methods as shown in Figure 42. The dissolution

apsule forg gt _vas. ranked as follow: ﬂ>2ﬂ
32) 2&) 28. Formula A's. Ogrmula. prepared in the absence
; e .
\\\ 24, 32, 28, the diazepam-

Pared by simple blending method
“of milled diazepam,
@ll-milling method of

dulose, respectively. It

: shorter dissolution time

* blending method. According

to simple blending methed; : _,}i g method of milled diazepam

gave the shnrl‘:lending method of

unmilled diazep And

gave the shorter di‘s ution time ¢ban simple blending method of

unmilled diﬂeuﬂ ’J ‘Vl EJ V]j w EII] ﬂ‘i
nenulqae as dﬁ;ennn prepa?jm‘?;ﬂﬁﬂ ﬂ‘ﬁ microcrystalline

rat s@v&nt deposition method

ratio of diazepam-diluent
mixtures, there was a difference in the dissolution profiles among
the diazepam capsule formulas (Formula 36, 40, 44, 48) prepared by
different dispersion methods as shown in figure 43. The dissolution
time of the diazepam capsule formula was ranked as follow: ﬂ).’iﬁ

ﬁﬂ) ﬁﬂ) 44, TFormula 0 was the control formula, prepared in the
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Key. Formula 0, control

-.-:— Formula 20, unmilled, simple blending
—a— Formula 32, solvent deposition

—o— Formula 24, milled, simple blending

—=— Formula 28, ball milling
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Key, —e— Formula 0O, control
—+*— Tormula 36, unmilled, simple blending
—&— Formula 48, solvent deposition
—o— Formula 40, milled, simple blending
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Ll

absence of microcrystalline cellulose. Formula 36, 40, 48, 44, the
diazepam microcrystalline cellulose mixtures were prepared by simple
blending method of unmilled diazepam, simple blending method of milled
diazepam, solvent deposition method of diazegad and ball-milling

method of diazepam in 5-fold of microcrystalline cellulose, -

W&ll—mﬂling method gave the shorter

respectively. It was,

dissolution time tham nt ' n method and simple blending

method. According method, simple blending method

of milled diazeg glution time than simple

blending method#e g ed - diazepac md it was found that solvent

deposition methgl g he_sharter diss ion time than simple

e T
From the“exjy mentalidaba, 1€ may be concluded as the .

following : Among thi methods of diazepam in four

diluents, uset et mixtures in different

o e best way that gave
T
T generr y, solvent deposition

ratio, hnll- '

the shortest dlgaulutidn e

methods iaie the'@ﬁirter dissolfition than simple blending method,

I EANENS . . o e
TR A

time were ordered as follow ball-milling method (simple blending

however

method of milled diazepam ( solvent deposition method ( simple

blending method of unmill diazepam.
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3.4.2 The Effects of Diluents on The Dissclution Time

of Diazepam Capsules

In consideration of the effects of diluents on the dissolution
time of diazepam capsules, the two groups of diluents had been

included in this study : water-soluble diluent group and water-inscluble

diluent group. Mannitol andfs 58 were selectéd for water-soluble

diluent. Dibasic calé&sa sphdrGe® ad®nicrocrystalline cellulose were

selected for water-insg ie d--. uenks, AC ording to table 45, the

time required For SaMPcefldr/6f diazepaigudissolve (t857) and

read from the disg k\\\\ as comperative parameter

=

\ks on the dissclution time

NN
AN

‘“\\1~n is recommended to be limited

in the comparison ) & Bftc ’

of diazepam capsulg 85 percent of the labeled

amount of diazepam UL

not more than 45 min'; : byl USP XXI (64) ,

The dia=zgpan 1sipng mannitol as diluent at

_jﬂj prepared by simple

blending method nﬂmi'l ed dTazepan Ormu la L', +» 21) and at 1:20, 1:10

1:20 and 1:10 rAFko OF dlaze

and 1:5 ratio of dﬁﬂnpam—diluenmixtures prepared by ball milling
ﬂqﬂﬂﬁ,ﬂﬁmeiﬂﬂﬂﬂiaﬂ e snt oot

than 45 }jes and met_ the Gequiremnﬂaccardigi t@/dissolution test
of diﬂeﬁ aauif(lfj.mulmdfilgpm _Enl:s 1af‘ ulations using

mannitol as diluent at 1:20, 1:10 and 1:5 ratio of diazepam-diluent

method (F

mixture prepared by simple blending method of unmilled diazepam
(Formula 1, 17, 33) and solvent deposition methed (Formula 13, 29, 45)
were found that the t857 was more than 45 minutes and did not meet

the requirement according to dissolution test of diazepam capsule (64).
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The diazepam capsule formulation using mannitol as diluent at 1:5
ratio of diazepam-diluent mixture prepared by simple blending method
of milled diazepam (Formula 27) also did not meet the requirement

according to dissolution test of diazepam capsule (64).

The diazepam capsule fopymulation using sucrose as diluent at

mixture prepared by ball-

éﬂ that the t85% was

lN\\\:\5\§ cording to dissolution
».-:‘N\{ 1 capsule formulation using

sucrose as dil n rah ' 1»-2‘ am-diluent mixture

1:20 and 1:10 ratio of diaze
milling method (Formul®
less than 45 minutes

test of diazepam ca

prepared by ball mid Wid not meet the

requirement accordi azepam capsule (64).

The other diazepam cap - sucrose as diluent at

1:20, 1:10 and 1:5 rat ent mixtures prepared by

simple blending method iled (Formula 2, 18, 34),

simple blending meEHBE® Bidla 6, 22, 38) and

solvent deposition nﬂ,hu- [For U fﬂ# also did not meet

¥

the requirement accordipg to dissolupion test of diazepam capsule (64).

ﬂ u EJ ,J Vl EJ ﬂsw EJ’] f]ibasin calcium

The didgepam capsule formulal:ions using
e RN TR I N T
mixture p¥epared by simple blending method of milled diazepam (Formula
7, 23), solvent deposition method (Formula 15, 31) and ball milling
method (Formula 11, 27) were found to meet the requirement according
to dissolution test of diazepam capsule, but the another method, simple

blending method of unmilled diazepam (Formula 3, 15) did not meet
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the requirement according to dissolution test of diazepam capsule
(64). The diazepam capsule formulation using dibasic calcium
phosphate dihydtate as diluent at 1:5 ratio of diazepam-diluent
mixture only prepared by ball milling method (Formula 43) was also

found to meet the requirement according to dissolution test of

diazepam capsule, but tha othe aflbd, simple blending method of
unmilled diazepam Formida 3 | blending method of milled

diazepam (Formual

did not meet the adcardingste @¥ssolution test of

diazepam capsule

as diluent at 1:20, W1@ ant 1ss. _\ £ diazepam-diluent mixture

prepared by simple ble gatetiiad [lled diazepam (Formula 8, 24,

the requiremen__{ s to diss st of diazepam capsule,
7}
g mm e

me e experiment , gt was lik ‘ that amongy khe water-soluble

saeel @) R FOH U AINEAGE s

capsules better than sucrose. When compared among the water-insoluble

but the other me®k ed diazepam (4, 20, 36)

and solvent deposi&don method (16, 32, 48) d&4d not meet the requirement

diluent group, the diazepam capsule formulation which prepared by
simple blending method and ball milling method, microcrystalline
cellulose gave the superior dissolution rate over the dibasic calcium

phosphate, however the diazepam capsule formulations used dibasic calecium
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phosphate as diluent prepared by solvent deposition method gave the

superior dissolution rate over microcrystalline cellulose.

It was observed that the color of diazepam-dibasic calcium
phosphate dihydrate mixture was changed from white te yellowish color
after storage at room temperature for about two weeks , however the

amount of diazepam in thesmiztiida ¥ ot lowered. The change in color

of diazepam-diluent aixFure ot4#®tnd in the other three diluents
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