Chapter II

Experimental
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1.2 Preparation of Scaphium Powders
Treatment 1'(81)

The dried fruits (2 kg) of Scaphium MRCropodum
Beumée was separated from the seeds. The pulps was then

washed with alcohol to'rem_,

dust and other materials. The

y//t 50°C and ground in an
'&wn coarse powder. The

TEe——
e BEMRnill ( 2.5 litres,

for 18 hours to give

treated pulp was dri
electric blender
powder

Dascal

Scaphium macropadum

Beumée was allowed ‘ully swell in water. The

g g ,fiﬂu4fu
thin layer of periGarps as - he. stony seeds were

;j:%m“*;*i—'""“ 7 i€ pulp of the fruits.

separated from|

Snpulp was dralned thrdth a piece of cloth

and washeﬂsuﬂ?}tﬂeﬁ]ﬂﬁﬂﬂqﬂ?move water and

some colourqpaterlals The treated pulp was then dried at

e AT TN Y IRY tavsmom

coarse ) powder. The powder was further ground in a ball

The

mill for 18 hours to give a very fine powder (total yield of

400 g).
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2. Methods

The following testing methods were employed to
assess the physical properties of the materials in

relation to disintegrating efficiency.

2.1 Evaluation of P" Properties of Scaphium Powders

caphium powders were
examined using _ -v%\;'« oscope ( JSM-35 CF,
..

JEOL, Japan) an yhs were taken.

b *\ pecific Surface Area

3 -~01flc surface area

and average diame: Scaphium powders were

examined using particle size analyzer

(Malvern ﬁart'

ngples were passed through 20-mesh screen

before denﬂcw.@nﬁaﬂﬂ‘jﬁﬂﬂ’}ﬁ‘ﬁy was performed

by pouring 5 g materlﬁe into a—100 ml gra ted cylinder
o Q R S0 B IRA DY) H?ﬁ&lﬂeusm
perfor d by dropping graduated cylinder containing the
sample powder onto a hard wood surface form a height of 5 cm

until the powder attained a constant tapped volume.

The bulk and tapped density were then
calculated by dividing the weight of the sample (grams) by

bulk volume (millilitres) and final tapped volume
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(millilitres) of the sample contained in the c¢ylinder,

respectively.

Percent compressibility of the powder was

calculated from tapped density and bulk density as follows

2.1.4

ined using a 50-ml
pycnometric b Five grams of
samples were i transfered into the
pycnometer.  Amount) of '_3;: 7as| added to fill up  the
pycnometer, and r » mixture was shaken. The

whole bottle and the true density was

C-_—— .

Gy (.
[

“ﬂuﬂﬁ t?ﬂﬁwni

= welg of solvent in a pycnometer

AR ENBﬂ‘i LM RG AL i

= weight of sample-solvent mixture

calculated as-

in a pycnometer

True density was an average of two determinations.
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2.1.5 Moisture Determination
Five grams of sample was accurately weighed
and evenly distributed over the surface of an 88-mm ‘tared
petri-dish. The sample was placed in a hot air oven
(Memmert, Germany) and the temperature was maintained

between 105°-110°C until  weight of sample was constant.

2.1.6 Hyd

. placed into a 40-ml

centrifuge tube ~ Forty millilitres of

distilled water and the tube was

stoppered and suspend the sample

thoroughly. om S\ @llowed to stand for 10

minutes. During xed by inverting three

timqs at the end of ! §35 ; . The stopper was then

removed and "’ifuged for 15 minutes at

10,880%r «p.im. _entrlfuge apparatus
(Hitachi, SCR - fuge was allowed to

stop without breaklng superni

tant was carefully

decanted ﬂduﬂ fﬂb?'lfm’?w{lﬁ ﬂﬂw draining. The

tube was thHen restopped and the contents were weighed. The

RN %ﬁﬁﬂ%ﬁé%ﬁ%”ﬂ*&l "Tﬂ"?ﬂ"g

hydratlon capacity _ -+ -

weight of sample (dry basis)

Hydration capacity presented as an average

of two determinations.

R VIR Yy,
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2.1.7 Moisture Sorption of Disintegrants
Five grams of sample was accurately.weighed
and evenly distributed over the surface of an 89-mm tared
petri-dish. The sample was then placed in a desiccator
containing saturated salt of potassium sulphate 1in the

reservior. The desiccato: was then stored in a laboratory

oven (Memmert, Germa and ¢ mperature was maintained
constant at 35%:+0. ‘ é relative humidity of

896.7% was indi

time 1intervals, the

weight gained s recorded and the

amount of wat - form the weight

difference. Th on was an average of

the method reported

h 800 mg was packed 1in
Elaced upon the moist

[
glass filt ﬂsﬂﬁnﬂ(ﬁw{wcﬂ blnp?lling powder due
to the m(e 0 observed ot

in water was measured in ml)

g A AT YT T e

as a tést media.

lass tube which was

The bulk swelling of the sample, Vb, was estimated

as a percent of original volume using equation as follows

Vp = [(hg-hy)/h ] 100
When ho = the original height of powder bed
ht = the height of powder bed at time t
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2.1.9 Ash Content
Each of sahple about 2-3 g was weighed in a
tared crucible dish and ignited in the furnace ( Maffle
| Furnace, Gallenkamp size 3, England ) at 600°C until the
color of the ash was white. The ash was weighed and ¥ ash

was calculated based onvth

initial dry weight. The ash

.content was an average «

punch tablet
machine  (Viuh d), driven at a

constant speed electric motor was .

instrumented so JEhE lar E ion force could be

The strain guages

(Kyowa, Japan) were used for

dynamic forcel= gauges (one an

active guage anqﬂkhe."“' atﬁ}g resistance gauge)
for measuring thp applied force of upper punch were

assembled ﬂauﬂ %m&ﬂﬁwpﬂﬂﬂﬁder They were

mounted wiéﬂ'a cyanoacrylate adhegive (Shinkeh, Type Y-10,

Japan )q m;] aa\lﬂﬁmumg g‘m EJM E.lyowa, Type

it
C-IA, Japan).

The active gauge and compensating resistance gauge
were formed two arms of a Wheatstone Bridge (Bridge Box
Tokyo Sokki Kenkyujo Co.,Ltd., Japan) which connected to one
chanel strain indicator amplifier (Tokyo Sokki Kenkyujo

Co.,Ltd., Japan). When stress was applied, the resulting
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.Strain in the upper punch was shown by strain gauges
consequently causing a change of resistance of the gauges
and an unbalanced in the bridge. The unbalanced potential
which was directly proportional to the force applied on
upper punch was then amplified by strain indicator amplifier

and were recorded on an og«

illoscope (HAMEG, Model HM 203-8,
ead directly as un1t of
:@‘ (Watanabe Instrument

Corp.Model WX ediagram of tablet

instrument was sh

The str upper punch holder

were calibrated ion by wusing hydraulic
press over a ran nds up to 3750 pounds.

The compressed fo ting process could be

determined from thls_s%n Fore scalibration curve.

thout Drug Substance

manuﬂactured by direct
compression ﬁﬁ ﬁ& tly compressible
vehicles, u% ?]lﬂﬁ ﬂzﬁﬁlﬂ ﬁ‘::alc:i.um phosphate
dihyd 33: ﬁlﬁ ﬁ’ insoluble
exelpaxﬁ"1 a\jﬂigl; ﬂ Mj El;mtegrating

efficacy of the fruitpulp of Scaphium macropodum Beumee were
made in comparison with the following disintegrants
Ac-Di—Sol(R), corn starch, ECG 505(R), Explotab(R),

Kollidon CL(R)and L-HPC. The concentrations of disintegrants

were varied in the range from 0 to 5%.
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The compositions of the tablet formulations
used in this study were presented in Table 2. All
disintegrants and magnesium stearate were passed through
80-mesh handle screen sieve. The diluents, dibasic calcium

phosphate dihydrate and «-lactose monohydrate were passed

through 60-mesh handle s sieve, then 'all excipients

were dried in hot aim (Memmert, Germany) for

30 minutes. A i
prepared by mi( Jienbe. and disintegrants in a

laboratory scale

Germany) for of 20 r.é.m.,

magnesium stearat '-évrg brieant was then added to

the mixer. for additional 5

minutes. The

»‘;ﬂ formulation was

compressﬂlnal forces of 1200,

RSN NN g

3 Preparatlen of Tablets Con ining Drug

QW?@@H%@H wnwma d

Hydrochlorothiazide tablets containing SZ

compressed at fELr di

were prepared according to Table 3. The powdqr of S5 and
magnesium stearate were separately passed through a 80-mesh
handle screen sieve. The diluents, dibasic calcium
phosphate dihydrate aﬁd x-lactose monohydrate were passed.

through a B0-mesh handle screen sieve. All the excipients
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Table 2 Tablet Compositions for Evaluation of Disiqtegrant

Efficacy

Emcompress (R’ "7_'o». 98.0 896.0 94.0
disintegrant® /- 0 3.0 5.0
magnesium stearat 0 1.0 1.0

Series 2 (Water
Tablettose(R) (g~ QB 94.0
disintegrant*

magnesium stearate

* disintegrants ?f,Corn Starch,

. Eca 505<R> Explotab(R), Kollidon cL(R),

ﬂuﬂquﬂ5Wﬂwnﬁ
amaﬁnimumqwmaa
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Table 3 The Formulations of Hydrochlorothiazide Tablets

Using 32 as Tablet Disintegrant

% w/w per Tablet g
_-__; ____________ g ________
Series 1 (Water Ins-;-azz
Emcompress(R) : 84
HCTZ e
Sy 3
magnesium steara 1
Series 2 (Water
Tablettose(R) 86.5
HCTZ 12
S2 0.5
magnesium stes f:' 1

AUEINENINEINT
ARIANTAUNNIING 1A Y
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were dried at 60°C for 30 minutes. A batch of 350 g of
various formulations from Table 3 were prepared by mixing
each of diluents, hydrochlorothiazide (HCTZ) and S, using
laboratory scale cube mixer at rotation speed of 20 r.p.m..

After mixing for 10 minutes, magnesium stearate was added,

mixing for an additional I)nutes, then —compressed 1into

&etting machine (Modified

Stroke Model A-3 ésd with 3/8 inch round

flat faced punON™ sy : tablets for  each
formulation wa g

tablets using

hardness was controlled

were examined.

_ lof each batch were
individually Eeihe, , peen ) analytical  balance

(Sartorimﬁ A£200S, Germahy). The average, standard

daviation Bhidbl ot V] ﬂmmmm o g ool
AR PRI TR 6 1

The thickness of tablet was
determined by using a micrometer (Teclock Corp, 0.01 mnm,
Japan) and expressed in millimetre. The thickness value was

an average of ten determinations.
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2.2.4.3 Tablet Hardness
The hardness of the compressed
tablet was determined by using a hardness tester
(Schleuniger-2 E, Switzerland) and the hardness recorded was

an average of ten determinations.

2.2.4. iability

en iliéviously weighed tablets
were placed in t y i apparatus (Erweka,
Germany) and r A S\\E B ™ 4 minutes. The
>tablets were weight 1loss was

calculated in te

1s used to assess the
water uptake charac e blets was modified from the

apparatus deseri .g€30). The tube of

sintered glai ‘was conn ;h! to a horizontal
graduated pipet 7 byma ibe as Ebown in Figures 4,5.

he whole ssembfyawas immersed constant temperature

water bath ulzllflitﬂtﬂ mﬁ‘w El:]t]‘jlnuous water was
malntalned from the sinte®r to‘fgj end of the
plpetq ’]taq mijdﬁﬁ ’lﬁcg,]ﬁ tted filter
paper which was on the top of the sintgred. glass base.
The sintéred glass filter was covered with a rubber bung
to prevent evaporating of penetration liquid. The volume
of water uptake of a tablet was read from the graduated

pipette at wvarious time intervals. The rate of volume

uptake was an average of five determinations.
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Figure 5 Diagramatic Representation of A
of Water Uptake of Tablets
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2.2.4.6 Disintegration Time

The disintegration time was measured

using the USP XXII apparatus (Hanson, Research, USA) with
purified water at 37°+2°C as a disintegration fluid. The

tests were performed with disks. This value was measured in

,//rninations of each batch was
N2

D-s LU 1 qelt -ne (74)
\,\

seconds. The mean of si

presented.

test of the tablets

were carried (Hanson, Research,

oS ). A voil vdrochloric acid was

) qf“uit}"\gb ding the temperature
tablet was placed in the
basket and then i vsed - ind vessel. The rotation speed

of basket was_lUUf.

. = —_— - l\, i
AR ;:Jfle solutions were

withdrawn at vaﬂlous time intervals ﬂl 5,10,15,20,30,40,50,
60 minut ‘ﬁ i’ - ' ﬁ N hydrochloric
acid was Eyﬂu Zlaﬂ ﬁﬂjﬂt was diluted with
o TR TN A,
absorbance was mea’.sureM&l—cnicell at the maximum
absorbance wa%elength of 272 nm with a spectrophotometer
(Spectronic 2000, Bausch & Lomb, USA) using 0.1 N
hydrochlo;ic acid as a blank. The amount of drug dissolved
in each sample was calculated by c¢omparing with the standard
calibration curve (Appendix 28). Dissolution profiles were

obtained from the average of three determinations.
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2.2.4.8 Content Uniformity
One tablet previously ground to
fine powder was transferred to a 100-ml volumetric flask
containing about 20 ml of ethanol, shake for 10 minutes.
The final volume was made with ethanol, filtered and

discarded the first 10 the filtrate. A 2 ml of the

filtrate was transferre w,l ter 100-ml volumetric flask
and make volume wit ne .- : orbance of the sample

solution was measﬂy-f—-' | ~t-:.«efiﬁca11y in-a l-cm e#8ll

using ethanol ~w\"maximum absorbance

wavelength of ' \\amount of HCTZ was

calculated  "\§t on curve (Appendix
29). Ten ta s deges nined individually: The
average, standard’ Hfrei tive standard deviation

were determined.

Amount

EIoughly grind all of
the content of 20 tablets Welgh a portion of the powder

equivalent ﬂtuaﬂ\fa Q'q Bm% &lm’}ﬂlﬁ)—ml volumetric

flask cont8i ning sabout 20 ml of ethanol, hake for 10
m“ﬁ W’*’l‘ﬁ”@“ﬂ‘i%ﬂi’?‘i’%%ﬂ’%@%ﬁ filtered
and diks carded the first 10 ml of the filtrate. A 2 ml of
the filtrate was transferred to another 100-ml volumetric
flask and make volume with ethanol. The absorbance of the
sample solution was measured speetrophotometricall& in a
l1-cm cell using ethanol as a blank at the maximum absorbance

wavelength of 268 nm. The amount of HCTZ was calculated fronm
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the standard calibration curve (Appendix 28). Percent

labeled amount was an average of two determinations.

2.3 Disintegrating Characteristics of Tablets
Containing Different Disintegrant Materials

Dibasic calcium phosphate dihydrate tablets

containing various 5 made at the concentration
of 3% was placed “en  839-mn’es “i_dish. Water was slowly

poured to petri-dishethus | 5:\K\;;;\ontinuously penetrated
into the tablet ' hs
time intervals

after contactin

AULINENTNYINT
ARIANTUNANIINGINY
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