‘CHAPTER II

MATERIALS AND METHODS
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1.2.3 Glidants

Tale B.P. (Il Shin Industrial Co., Ltd., Korea)

1.3 Capsules No. 4 (Parke Davis)



2. E ui pment

The following equipment were used

2.1 Capsule Filling Machine (KSL, Bangkok Thailand.)

2.2 Us. Standard Sieve No. 10, 20, 40 (Endecotts Ltd., London,

Englﬂnd¢} ‘,
2.3 Ball Mill (1 _' eering Co., Ltd., England.)
2.4 AnalyttestBatance® TWE Type 2442, Switzerland.)
2.5 | ‘T UiSehAL)
2.6 Hot A nAUfyteen Owen, SWwibzerland.)
2.7 : (Manesty Machines Ltd.,

Liverpool, 24. Eng]
2.8 Dissolut# Teater /( lﬂ:‘a‘eatch Corp. Model 500-230
’ f L v

2.10 Membis .45 um Porosicf (Gelman, U.S.A.)

2.11 Spe®fs ‘ Baush & Lomb, U.S.A.)

] |
2.12 Automdtic Voltage Stahilizer (Quwasar Model AVS-4002B,

U.S.A.) Mﬂg‘?ﬁr’amnmmmriw ’lnﬁum‘, Netherlanda)
QW’T’MTT‘TEIJ KRTINYIAY
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3. Metheds

3.1 Preparation of Drug-Diluent Mixtures

3.1.1 Simple Blend Method

A. Unmilled Drug

microcrystalline cadWiiésé// /A1l dilnenFsiuced in the experiment

were passed indi : .‘ : ,: e s ieve before preparing

The milled d fed by comminuting the drug in

a ball mill wh 18 half Fillei anty=Ffive 19 mm. diameter

porcelain balld, s & ‘balls and one

hundred 9 mm. d ?1-ter ols ain"balls for Jtwenty hours. The milled

diazepam was then wammally buttlaiﬂhmhli with 5-fold, 10-fold and

wone AR WS WELIAD.L o o
iﬁfﬁfﬁﬁ RN TR o

3.1.2 Ball Milling Method

Drug-diluent mixtures were prepared as follows; diazepam

and a 5-fold, 10-fold and 20-fold excess of diluents were blended
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and transferred to a ball mill. The ball mill was half-filled with
twenty-five 19 mm. diameter parcelain balls, sixty 12 mm., diameter
porcelain balls and one hundred 9 mm. diameter procelain balls.

The diluents used were mannitol, sucrose, dibasic calcium phosphate
and microcrystalline cellulose. Drug-diluent mixtures were

comminuting continuously. Drug-diluent mixtures were sampling at

the interval of time unt: - iffraction patterns of drug-
diluent mixtures app indicAL amorphous nature of

' ——
diazepam in the g : By _( line powder of diazepam was

also ground in a ﬁ‘r, \QE‘%%MM\ absence of diluents

The change of er) wder of diazepam at

the interval of —Ray diffraction

pattern. All of the . w re kept in the dessicator,

n Method

M

B‘.I:"I.lg-d Ly ;’,ﬂil-— P Eures—nropate ;_-.,-__._ lvil.'lg diBZEPa'III in
sufficient chloryﬂ‘ m dng 5-fold, 10-fold and

i
20-fold excess of q&luentu in a mntar. The diluents used were

mannitol, ﬂ%ﬂl{?% Bﬂdﬁ W ﬂ icrocrystalline

cellulose. ‘The drug-diluent mixtures were dried nt 37°C for

¢ ~QR9 BT 19 4RI o

agglum rate and bottle blended to ensure homogemeity. The drug-

diluent mixtures were kept in the dessicator, using silica gel as

adsorbent.
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3.2 Determination of The Crystallinity by X-Ray Diffractometer.

Unmilled diazepam, milled diazepam, diazepam-diluent mixture,
mannitel, sucrose, dibasic calecium phosphate and microcrystalline
cellulose were determined. Samples for X-Ray diffraction studies
were firmly packed into the cavity of a thin rectangular metal plate

using two glass slides whic fastened to the metal plate with

adhesive tape. The fir as then removed, before taken

the prepared sample the X-Ray diffraction
e recorded at the rate

chamber. The X- . P ia‘..:.- '-n;

of 2° per minutes ferm of 20 angle.
N

3.3 Dete | ) - Spek i Surface Area of The

Before partic PTadnl % y1d' be made, the Fisher Sub-
Sieve Sizer should be alfg up for 20 minutes to give it
a chance to stabil scedure was to be checked.

First the -1-"_ level and | \:'J br standardpipe were
adjusted to the @ndar 3 it g_ag was also to be checked.
A blue color of dr gent indigated that the agent was satisfactory.
Then aamplﬂ u&imﬂmawrﬂ ’Iﬂ:rﬁ true density of

the s ﬁ acked into the s ﬁle i#Eube with theldid of two porous

AAANINI ANEANL) coese o

was remnved to the rubber-cushion support and locked into place,

plugs

making an air-tight seal at both ends of the tube. After that the
water level in the manometer tube would rise slowly and reach a

maximum height with 30 seconds to several minutes. After the water
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in the manometer reached its maximum level, the particle size was

read off the chart and the specific surface area was calculated from

the relationships expressed in the equation

sw = 6x 10"
dp.
Sw = specific surface argal q, cm per gm of material

P = true density p

2.0 mg.
80.0 mg.

ﬂmg,,

*i
mg .

: J
3.4.2 }ﬂ Drug—diluant Capsules (Forumla 1-16)

A 18 A0 T 1R

b. Spray dﬁ?ed 1attoﬂe 80.0 mg.

Qﬁﬂﬂﬂﬂﬁmﬂﬁﬂﬂﬁl‘]ﬁﬂ

d. thnasium stearate 2.0 mg.

.!I
|
W

3.4,3 1:10 Drug-diluent Capsules (Formula 17-32)
a. Drug-diluent mixture 22.0. mg.
b. Spray dried lactose B0O.0O mg.
c. Tale 1.0 mg.

d. Magneslum stearate 2.0 mg.



-

45

3.4.4 1:5 Drug-diluents Capsules (Formula 33-48)

a. Drug-diluent mixture 12.0 mg.
b. Spray dried Lactose 80.0 mg.
c. Tale L.0 mg.
d. Magnesium stearate 2.0 mg.

)a ﬁally through a 40-mesh

sieve to break up = : = $?J' *‘\ iazepamrdiluent mixture

or pure diazep = blended by geometric

dilution techniq \ t--rate were then added to

the first portion fng afieE ;~f mixture was transfered

:
il < 2 .
to a glass bottle and s;;”f_ : fiinutes to ensure homogencity.

The powder mixtures g eg~no. 4 by using a

capsule filli 1. ;Hf lam capsule of the

Formula no. O, F{}unl&'ni.- 1a ndy 17-32 and Formula

no. 33-48 was 85, F28 105 and 95 . respectively.

ﬂ‘UEI’J’VlEWI (&1
QWWNﬂ‘iflJﬁJWI’mEJ’IﬁEI



Table: 2
1:20 Simple Blend of Diazepam (unmilled} Formula

Ingrediencs Bormla

#0 #l f2 i3 4

1:20 Simple Blend Diazepam-Mannitol
mixcure - 42 - - -

1:20 Simple Blend Diazepam-Sucrose

mixture

1:20 Simple Blend Diazepa
ml.:_ﬂure

1,20 Simple Blende DINTEDAE-sw cel-

pH 101 mixcore™
pure diazepam (unil
Spray dried lactog ia -

tale

5 ';|’i 1\ N
magnesium stearate [ ‘\\. \ E 2 2

¥
2

welght (mg)/capsule lﬁ; 125 125
¥

f-r»:r'h::

Table: 3

Ingredientss ! "‘:-

J i #7 i8

Mannltol H ’] - -
Sucrose 'Y -
-AWININ T 'n N
Avice --1:H 1ol - - 40
Spray-dried Lactose 80 a0 80 80
Tale 1 | | 1
Magnesium stearate 2 2 2 2
welght (mg)/capsule 125 125 125 125




Table: &

1:20 Ball Milled Formula

Formula
Ingredients
9 #10 #Ll #12
1:20 Ball milled Diazepam-Mannitol
mixture 42 - - =
1:20 Ball milled Diazepam-5g
mixture 42 ey 5,
1:20 Ball milled Dial
mixture 52 =
1:20 Ball milleam
pi 101 mixd - 42
Spray dried Lacgk BO BO
Tale 1 |
Magnesium stedTatg 2 2
welght (mg) /o 125 125
Table: 5
1:20 Solvent D
-
Ingridie
1l 15 #16
L
1:20 Solventc defaﬂinn Diazepam:
- B TINYNINYIN3
uﬂa mixture [ - =
1:20 Sulw:nt deposicion D:‘aepnn— 7 s
AT ST B T3 ngnag
Avicel pH 101l mixture - - - 42
Spl:ny dried lactose 80 80 80 80
Tale 1 1 1 1
Ha.gnauil:;m stearate 2 2 2 2
weight (mg)/ capsule 125 125~ 125 125




Table: 6

1:10 Simple Blend of Diazepam (unmilled) Formula

48

1
Ingredientcs FoxpusL
17 #18 #L9 #20
1:10 Simple Blend Diazepam-Mannitol
mixture 22 = - -
1:10 Simple Blend Diazepam-Sucrose
mixture - 22 - -
1:10 Simple Blend Diazepag
mixture _ = 22 -
1:10 Simple Blend Teas
pH 101 mixture - - 122
Spray dried Lacto: 80 BO
Tale 1 1
magnesium sce 2 2
welght (mgdfCap llf "H 105 105
_._ f ¥ l
Table: 7 L
1:10 Simple Fend- 2w zepam Formula
Formula
Ingrad
| #23 #24
Pure diazepdW (T 2 2
Mannitol = e
Sucrose _ - -
camﬂuﬁl’mﬂ'ﬂﬁ MY = | -
huicalvll 101 - 20
o 2
nAY A4RI0INANI] gae o
L L 1
Hugncsiun stearate 2 2 2 2
weipght{mg)/capsule 105 105 105 105
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Table: 8

1:10 Ball Milled Formula

Formula

Ingredients

26 27

28

1:10 Boll milled Diazepam-Mannltol

mixture 22

1:10 Ball milled Diazepow-Sucrgs

mixture

1:10 Ball milled Dlazgpdn

mixtura

—

1:10 Ball milled Diagg
pll 101 mixture

Spray dried Lactose

Tale

'
o

Mognesium steara

welght (mg)/cag ll

W AR

'

Table: 9

1:10 Solvent D po

a0

22

80

105

105

Ingredi®ptLs

L

LA

1:10 Selwent o pn
Hamnlcol m “ ure

1:10 Solwvent dgﬁbuitlun Dlazepan—
Sucrose mix t.qfh

o BN

Cnﬁfgg
1:10 Solvadt deposition Dlazipnﬂ*

Hlnh!siun.lttlrnt-

i
SRARITIURYIREN AP »

': '—ﬁ';:_p‘ #31

32

15

22

2

welght (mz)/ capsule 105

105 105

105
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Table: 10

1:5 Simple Blend of Diazepam (unmilled) Formula

Formula
Ingredientcs
#33 #34 #35 #3186
1:5 Simple Blend Diazepam-Mannitoi
mixture 12 i - =
1:5 Simple Blend Diazepam-Sucrose
mixture - 12 =3 =
1:5 Simple Blend Diazepam
mixture - 12 -
1:5 Simple Blend Digzend . ‘
pH 101 mixture ‘ ‘ o 12
Spray dried Lacto ‘ 80 80
Tale 1 1
Magnesium stearate \\ 2 2
1
weight (mg) /caps IIM \\\\\ 5 95 95
Table: 11 ~ 28 \
1:5 Simple Blend o _f'"'* 13
ﬂ'w Formula
#39 #40
Pure diazepam ;‘ 2 2
Mannitol 2 - - -
ﬂumwmw THd 5 e
C“HP% 1o -
wice D i d 10
Q | mmmum ignNay .
Tnlr. 1 | L
Magnesium steariate 2 2 2 2
welght (mg)/capsule a5 95 95 95

50



Table: 12

1:5 Ball Milled Formula

Ingredients Formula
#a1 a2 #43 i
1:5 Ball milled Niazcpam-Mannitol
mixture 12 = = =
1:5 Ball milled Diazepam-Sucrose
mixture 12 - -
1:5 Ball milled Dinzepam-0§
mixture . 12 -
1:5 Ball milled Dia Spddasdvioe L
pH 10l mixture - 12
Spray dried lacte BO 10
Tale 1 1
Magnesium scearate’ 2 2
weight (mg) /capfille llm 95 95
Table: 13
1:5 Solvent Depe
Formula
Ingredi it s
' 47 #48

1:5 Solvent depo Tt Lo
Mannitol mixcms

1:5 Solvent deposit i [+]
<Gt T TTEY)

1:5 S:ul.vent“apnsitiun Diaz&p.ﬂln—-

W ﬁ’"ﬁxﬂﬁﬂ PTIE

:I'.cel pH 101 mixture - - - L2

Spray dried lactose 80 BO a0 80
Tale 1 L 1 L
Magnesium stearate 2 2 2 2
weighe(mg) /capsule 95 95 95 95

51
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3.5 Evaluation of Diazepam Capsules.
3.5.1 Weight variation of Diazepam Capsules.

Twenty diazepam capsules were weighed individually using an

analytical balance. Care was taken to preserve the identity of

ents of each capsule with the aid of

each capsule and remove the co
a small brush or pledget @& en emptied shell, were weighed
individually. The neluRET®l , ts were calculated by

substracting the welg the L1 From the respective gross weight.

The average weigh diazepam capsules were

calculated.

azepam Capsu les.

The Disinte - " as udedto determine the disintegration
time of diazepam r:.apa': 1s placed in each of the six
tubes of the basket. operated, using 0.1 N HC1
maintained at 3 y—__‘: The capsules were
observed within t ;i time - . :Ij-j All capsules disintegrated

except fragments ft‘T‘l the capsule hell

JJEH MYL nmmm
QRIBIATAINNAT A G bfr e v

and detemined the average weight per capsule . The combined contents
were mixed, and transfered an accurtaly weighed portion of the powder,
equivalent to about 10 mg of diazepam, to a 100-ml volumetric flask.

A 5 ml of water was added, mixed and allowed to stand for 15 minutes.
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A 90 ml. of 0.5%2 w/v solution of sulfuric acid in methanol was
added and shaked for 15 minutes, then sufficient of the sulfuric
acid solution was added to produce 100 ml. and filter. A 10 ml.
of the filtrate was diluted to 100 ml. with the same solution.

The absorbance of this solution and of a solution of diazepam

reference standard in 0.5% ion of sulfuric acid in methanocl

{:nnc omitantly determined by

Qimum wavelength of 284

@ was recorded as Au and

at concentration of a
a spectrophotometer
nm. The absorbance

the reference stanc he quantity in mg of diazepam

in diazepam capsule, > formula : C (Au/As) in

which C was the exa ser ml. of the reference

standard solution.

3.5.4 DidSoXeson ste of Diazepam Capsules

TR

The dissol gere determined by using

a dissolution teSéer '1‘ N. HCl was placed in
T i
4 tl:ed to equilibrate to “'"" 1°C, Diazepam capsule

the vessel and pe

was accurat fw :I.mmersed :l:nto the

vessel. ﬂe moment o &n;m etween diaze;:am capsule and dissolu-

tion aiw,l lﬁ mﬁm ujm wilguzjanenualy. The
PP

basket fas rotated at the spe various suitable time
intervals, 8 ml. of the sample solution was withdrawn by a cornwall

syringe and filtered through 0.45 um membrane filter before measuring
the absorbance at the wawelength of 242 om. with a spectrophotometer

which equiped with automatic voltage stabilizer. The same quantity of
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0.1 N HC1 was added immediately after each sampling to keep the
volume of dissolution medium constant during the course of the test.
Since the diluent and capsule shell affected the diazepam absorbance
value, placebo capsule containing an identical quantity of diluents
was add to 0.1 N HC1. The filtrate was used as the blank. The

ked within one hours. The amount of

diazepam dissolved was ' : / / he calibrated concentration-

was obtained by plotting

\\\\H
profile. The average Jf J5 \\\ inal:inns was reported

)
’ \“ \ sration concentration-

Eor each lot of diagep \ \
absorbance curve Of @Hagepamivas 'l \ ed by preparing the standard

the percent of d time. Time required for

85 percent of diazej from the dissolution

3, , 6, 7, 8 ug/ml, in

solution at the con E._!.

1 I
0.1 N HCl. The absorbante—sfas—m ited at 242 nm. by spectrophotometer

which equiped 7ith The data were listed

i .
in table 14. Tha calibrati bsnrbance. curve of

- igure .‘.-'-‘ -

b |
diazepam in 0,1 N il Cl were s

ﬂ'lJEl’J‘VIEWIﬁWEI']ﬂ‘i
QWWMﬂ‘immﬂT)ﬂmﬁﬂ
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Table: 14

The Absorbance of Standard Solution of Diazepam in 0.1 N HC1

at Wavelength 242 nm.

‘Concentration Absorbance#®
(ug/ml)

1.0

2.0

* [
Average 4bg

AULINENINYINg
ARIAINTAUNIINGIAY



Absorbance

1.00+

nosﬂ_

0.60

0.40 -

0.20 4

A Y,

1.0 2o 3l0 L0 50 6.0 7.0 8o

Aug ansminanns
LN FieN 1)
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