Chapter I

General Background

’/@ necessary first step to

» =) i _J
achieve rapid r?f he Q ugs.
~this; ~a substa ad ,
will react when b#@ _‘ :

1. Introduction

Tablet di

To accomplish
.ablet granulation that

ith fluids causing the

tablet to bre stances are termed

disintegrants.

Disintegrént§ comprise a group of materials which on
contact with aqueo well, hydrate, change in

o s,,'_'—',.l‘ : ¢ : :
volume or position ggkdﬂgg iemically to produce disruptive

7%‘ substances include
various forms I A uliaes, certain algins,

vegetable gums, ‘ ays in flne divided SOlldS, ion-exchange

rﬂ%&g%&ﬂ@&ﬂﬂﬂﬁter, ke e

chemically modlfled derivatives of starchesgand celluloses
1nc1u&rﬁ’]ﬁﬂ ﬂ;itmnil ﬂqq n EI ’la E]cross linked
polyv1ny1pyrr011done (2,3,4, 5) have been introduced. Though
various disintegrant materials are available to be selected,
the search continues for other types of materials such as
non fibrous attapulgite (6), xylan (7), Key-Jo Clay (8) and

soy polysaccharide (8,10).




This study is also an attempt to investigate the new
substance which may be used as tablet disintegrant. The
material to be tested in this investigation is the fruitpulp
of Scaphium macropodum Beumee which 1is the native plant
found in the eastern area of the country. It was found that

when soaking a fruit in er it could swell and absorb

water many times of its | out exhibiting mucous or

gel formation. disintegrant is
considerably im atend | it 1 A 'Jost widely accepted
general mechan _ Q{f tegration (11). 1t Ve,

therefore, of the disintegration

properties of macropodum Beumee

for its potenti ng agent.

2. Objectives of t

The a1§§ of ﬁ&f?fin ‘ation are concerned with

€ egtdation properties of
the fruitpulp oijSCaégi. opodum EELmée in water soluble

and water insolubles, directly wompressible tablet systems,
bﬂ Ut el LI WELLTd  asointegration

properties of the frult ium mAcropodum Beumee
on AHIRNDI W mnﬂamzﬁf

®)  the examlnatlons of the phy51ca1 properties of
the fruitpulp of Scaphium macropadum Beumee in relation to
disintegrating efficiency e.g., particle size distribution,

bulk swelling, water uptake etec.,




d) the examination of the release rate. of an
active drug from the tablet system which employed the

fruitpulp of Scaphium macropodum Beumee as a disintegrating

agent.

3. Scaphium macropodum Beunee

Scaphium macrg, ,% or Sterculia lvchnaphaora

Hance (Family Ste ‘ce’e)ﬂaund in Indo - China,

and Borneo.

Thailand, the Mal&y

Scaphium macropodum

A big treé about 2040 metres tall with reddish-brown
hairs on the ang ran .?,"  ‘bark is rich rust-brown
with gray lichen ps= laking in oblong pieces.

The inner bark

fibrous with prominent

mosquito-net- ik prominent 1leaf
.scars. Leaves -'“ﬁ bot A~"ong, simple, entire,
ovate accumlnate and glabrous on both surfaces. Leaf bases

are shanoﬂuﬁa%ﬁWﬁ;Wﬁﬁﬂﬁ Leaf stalks are

slender abdiit 3.7-15 cen%;1metres long. Infloescence appears
e oA GAR FRIH WG VI e ere oo
inch lsng, ovoid, and without a pedicle, the cicatrix left
by the dark-brown, deeply-wrinkled fruit being very
conspicuous and curiously oSlique, with a kind of spur. The
thin, dry epidermis being removed, reveals a ‘dry black

mesocarp, Wwithin which 1is the central seed, consisting of




the two shrunken cotyledons. The seeds are ellipsoid about

25x15 millimetres and glabrous.

: . ' A
The general uses of Scaphium macropodum Beumee as a

drug can be found (13,14) as below
The part used is the mucllaglnous substance

obtained from soaking thﬁ\“{/yn water. The medicinal use
#

described frm_n practically identical

applications. the eruption of

smallpox, to cur \ \].N haemorrhage from the

nose, stomach,

counteract poison,

sunstroke, hh,”." 3 intestinal worms,

>

haemorrhoids, dr h%marrow, all sorts of

ulcer, .and it is e all of its medicinal

virtues.

be an economical

emollient, an\‘."’m 0

The fruit fé’f*;éoké%‘i of

satisfactorily to

-

treat light bror_tjhiti@', esidl@ may be a constituent

of poultices. “AsFrench phdrmacist made “mictasol” from

tnis andﬂuﬂﬁfﬂﬂnim&lﬂ'ﬁmalam ot the

gentio- urlnary ; Cambodia thé“ mucilaginous
1nfusq Wgtﬁﬁﬁ:‘im un]’g wna IIQHEJ laxative,
the bark is utilized in recipes which are antidysenteric,
hemostatic in metrorhagia, and diuretic. The Jjelly |is
sweetened and eaten, but its principal used is for domestic
cooling, demulcent, and laxative remedies. The original

chemical analysis showed approximately 59% bassorin.



4. Literature Review

A. General

Most tablets and capsules are ordinarily desired to

be disintegratéd after contacting with the gastric juice in

the stomach. To achieye h a disintegrating agent

generally needs in the ~formulation.
Ideally it should disrupt not only into

the granules fro ed,but also into the
powder partiecl wh: the granulation was prepared

(1). It is com Ffoemulation to promote

for incorporating

disintegrating agents i . These methods are called

external addlﬂ. , inte Al ad iop. The most common
method is thej ex 1 addition - in which the
disintegrant 19 : anulaaon with mixing ' Jjust

prior to ‘co pressﬁ.n e%internal addition method, the

disintegra uﬂq mﬂﬂiﬂ ﬂqniefor wetting the
powder xture wit ilj ula Thus, the
disinﬂqﬂrn aigﬂi Lﬁﬁﬁnﬁﬁﬁﬁﬂ when this
method is used, part of the disintegrant is added internallyA
and part by external addition. This provides immediate
disfuption of the tablet into the previously compressed
granules while the disintegrating agent within the granules

produces further erosion of the granules to the original

powder particles. Use of the two-step method usually




produces better and more complete disintegrétion than the

usual method (1,16).

In regard to the suitability of a new product, the
requirements placed on a tablet disintegrant should be
clearly defined as poor-solubility, poor gel formation, good

hydration capacity, goo

and flow properties and no

formation complex wi er excipients (17). The

disintegrants co _ Q formulations are
summarized in T%:sﬁ—!'—’f 18,18 20" ‘
B. Mechanism ; .

an be devided into three
phases; wetting of . qﬂﬂ' f ¢:@ cration of fluid into the

tablet and developm ?'”.-,:lfz";ion force (7).

proposed to

various tablet
disintegrants, z&; ed i131ntegrant activity

Tor sall®of thejeffective disintegrants. now seems

rtons R DENTHE N RS osrers s 2

applicable o all disiftegrantsg, In someys instances, a
e ‘wa;la qoﬂ i&%m lg ﬂﬂ lﬁ& Those
mechanlsms can be referenced by the physical and chemical
properties of different disintegrants. The current thinking
of mechanisms of action for disintegration agents are

presented as follows (11,15,18,21,22,23):




Table 1 Commonly Used Modern Disintegrants

--------------------------------------------------------------------------------------------------------

Category Chemical Name Tradnane Supplier
Starches Corn starch % %
Sodium starch glycolaté Bxplotab Edward Mendell Co.Carmel,New York

Generichen Corp.,Little Falls,New Jersey

Colorcon,Inc., West Point,Pennsylvania
- } —
Cellulose i i Ay C Corp.,Philadelphia

orp.,Philadelphia

. Jugkeye Cellulose Corp.,Memphis,TN.
Sodium CHC(1 i M I, » Corp.,Philadelphia
o aforte,lnc.,ﬂackensack. New Jersey

Shin Btsu Chemical, Japan

Pyrrolidones  Crosspovidsbe o rp. New York

W

g 4l
tollidon CES050  BASF Corp.,Parsippany,New Jersey

s RGBT Yo i

Clays Hag siug aluminum s111caQr Veegun R.T, Vandetb t Co.,Norwalk,Connecticut
s RGO T W94 7 VSRR B,
Ton- exchange Cation-exchange resin Amberite IRP-88 Lenning Chemical, London

(Potassium polymethacrylate)

% This material is available from several sources under a variety of trade names.




1. water uptake
swelling

deformation

disintegration force

heat of wettinh

2
3
4. particle repulsion fheory
5
B
7

porosity . action

~u;ted as an important
mechanism of ac _;ﬂvi; d integrants. The process
called wicking w ticle to draw up water_
into the porous '} »!»:Tv“~‘-; being essential for
effective disint I g% f water uptake is of

critical importance 245'- i of tablet disintegrants(ll).

It has been State 3 €- ances that absorb about
20 % water and & & insolubl r - good disintegrants
e.g., alginic a@d, . nm algins e,%ethylcellulose, and
various starches.f J/Lhose that @bsorb about 40% water and are
- soluble ﬂu&L’J m&mﬁim&mj time, e.g., a
carboxyv1ny1 polymer, sod&um carbexymethylcellulose, sodium

s RAAN FLAEWA B iFi ]2 —

are poor disintegrants, e.g., ethyl cellulose (21).

Ganderton and Fraser (24) showed for lactose

- tablets that the addition of starch, can give a marked




increase 1in water penetration, as was shown for A lactose

tablets.

The excipients used in the formulation some aid
penetration others impede the process. Wan and Heng (25)

found that polysorbate 80 and sodium lauryl sulfate enhanced

water uptake due to imfﬁ_f‘ wettability of the tablet

interior facilitat'; in " tablets containing

- microcrystalline

‘Kornblu d that cross-1linked

; polyvinylpyrrol , although it takes

water up int V. They concluded

- that the mechani integrant is wicking.

Rudnic, (26) observed that as

molecular structureta arch glycolate was altered

to improve efficiency also

. oL ) o
improved. = ﬁv--r combination of
earboxymethylatil and - degree ctosslinking of potato

starch nﬁltj m;ﬂfmtj w mﬂ 1tarch glycolates

with optimal dlslntegratlon propertles, and also enhanced

IR it Wi‘mﬂ TR

Gissinger and A.Stamm (28) evaluated cross-linked
carboxymethylcellulose in comparision with other
disintegrants used in direct compression and compression

after wet granulation. The results showed superior
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properties of cross-linked carboxymethylcellulose comparing
with a low substituted carboxymethylcellulose, the former
swells much more and faster. It has high water-uptake and so

showed = an excellent property of rapid disintegration of

tablets.

Wan and Choong : studied water penetration

behaviours reflec and dissolution

behaviour of phena ated with starch, PVP

and magnesium s of water by starch

was primary me penetration of water

into tablets. he tablets aid water

penetration it w ance. Increasing PVP

concentration res binding of granules in

the tablets, nted further swelling of

the starch which ig

' -

.VL ed further uptake water by

starch.
f‘ﬂl@!?”—
An extzamei& "feetﬂﬂon volumetric water
uptake and _ pen etrate can when disintegration is

presented ﬂ uﬂ gbmﬁfnmjlwlﬂ]ﬂ; 31). Gissinger
el OSSR U RN

take up water more than ten times of their own weights.
They also showed that the rate of water uptake made from
tablet containing dicalcium phosphate dihydrate and

different disintegrants depended on the types of the

disintegrants.
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It was found that compressional force has ;trongly
affected on the penetration rate. The compressional force
increases with an decrease in penetration rate (32,33).
This effect was mainly due to decrease porosity when

increasing compressional force.

)

table

Swelling

Swelling “‘-ﬂdely accepted general

mechanism of acti ’ aigﬂutegrants Primarily,

this is becaus d g\\;;ants swell to some

extent and swe guite universally in

the literature (

Starch 0 be dependent upon the

rate of the content, and their

molecular structure, “Ll ction expands and amylose

gives osmotic Ssur Defatte n starch swelled more

freely and cggysed it (21.22,30,34). Tablets

-made with low égessur- 8 g pordEhty and, hence, too

much space. When &tarch swellsy,' no pressure 1is exerted so

dlsmtegraﬂ uIEJ ’J Y] ﬂn‘iw&,lﬂ ‘jlows just enough
space soO that w n_the sfarch swelds, it exe pressure on

o SRS B T e
producing 1low porosity, decrease the ability of fluid to

enter, so disintegration is again slow. This would seem to

indicate there is an optimum compression force for tablet

disintegration (21).
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Li#t and Muazzam (35,37) concluded from' their
studies of several disintegrants that swelling pressure
within the tablet is a primary factor responsible for
disintegration. Swelling pressure (36), however, cannot be
determined by volume dilation. Théy concluded that good

disintegrants are excipi

that have - high swelling

pressure but a limi formation in the

presence of water _ ier that forms prevents

water from p ihg into. lets, which in turn

prevents furth es, they found that

cross-1linked ucts with limited

swelling and Ac—Di—Sol(R) and

Polyplaédone e different natural

starches, Nymeel( ystalline cellulose.

he bigger f.disintegrants gave higher
values of swedling

"-;‘_

orter disintegration

time than t same constitution

(37). The reason is the bigéér parti

es can fill the empty

e S8 TGN IWEINT o omorimeeer

therefore Have a greater swelling pressure.

ARAASD AUV S e o wn

disintegrant particles 1is dependeht upon: pH - (22,38;38).
Shangraw and co-workers (22) reported that with macroscopic
method by observing the sedimentation volumes of anioniec

cross-linked starches such as Explotab(R) and Primojel(R)
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and celluloses such as Ac-Di—Sol(R) (croscarmellose pre A)
and cLD-2¢(R) (croscarmellose type B) are significantly
altered in acidic media while Polyplasdone XL(R) and Sstarch
1500¢R> remained unchanged. A microscopic study was also
carried out qualitatively and the results were in the same

macroscopically..

| 4 using photomicrographic
> .

owgrants by prolonged

A?g; oncluded that the super

rank order as that observed

Mitrevej and_
technique studied

exposing at high

disintegrants because of their

remarkable abili to swell.

Bolhuis ;o*__";Q (41) found that the action

mechanism of mode h particular regard to

the influence of 1 isintegration process of

a formulation S € ¥ -:J phosphate dihydrate and
( it !
containing dif

'_é’ concluded that the
swelling capaciEB aiEhts plays a dominant
role in the prog¢ess of disi gratlon when a hydrophobic

lubricant ﬂ um 'ﬂ&]w@wg{mh reas the swelling

capaclty of the disintegrating agenat is of mipor importance

snen B e ohob{d bl el ohesal £V 61 E)

‘The results of the investigation indicate that the
swelling 1is the governing factor regarding the kinetics of
the disintegration process because it is 1linked both to

water penetration and force development (42). The role of
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the swelling materials is to make pore walls hydrophilic,
providing enough swelling force to produce interparticle

bond disruption.

Deformation

Plastic deformati n

of starch grains under high

pressure has been repo of investigations

18,30 .43) . scanning electron

micrographs rep isintegrant particles deform

during the com varticles were shown

to relase to th exposed to moisture.

Potato st "*wh“7\ stically deform under

pressure, but could still be

recognized. .  £w"il7- starches also plastically
deformed when eompress ; - e of deformation increased
with increasing)pte i Viwr Afﬂ asserted that the
5-10% melting“£h re *\"' points was also

directly propo

ional to

pressure. m The contact point

dissolved ' ﬂ ? ] mug It was stated
that compression force creased | 111ty, resulting
S 0 M IR I R L MR A L

équired for swelling to occur he deformed
starch grains are ‘“energy rich"” and this energy may be

released. when the grains are exposed to water thus breaking

the tablet apa:t (2L
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Vadas, Down and M?ller (45) discovered that tablets
containing sodium carboxymethylcellulose derivatives tended
to increase disintegration efficiency with increasing
compressional force at all pH values. This may be strongly
indicated that the importance of deformation due to

compression as the echanism of action of sodium

carboxymethyl cellulosiider

explain the odfl i tablets made, with “nonswellable
starch". Guyo ﬁ}fj :::  gard (38) proposed a
Koo based upon the
observation that Ted 84 ¢hed a6 ot seém to swell may

still disintegrat | explained that the

destruction of the co an for between the constitutive
elements of :L : the aetion of water may be
described as fis }" dn-O0f a repulsive force

when the eleméfits of the tablet ente

‘into contact with

e ) SO AN A v o o

the capilla®#y cohesion forces.

ARIANATRI UM TNEIA e

microcrystalline cellulose tablets was due to entrance of
water into the tablet matrix by means of capillaries and
subsequent breaking of hydrogen bonds between adjacent

bundles of microcrystalline cellulose.

017540
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Reier and Shangraw  (47) postulated. that
microcrystalline cellulose tablets were a special form of
cellulose fiber in which the individual crystallities were
held together largely by hydrogen bonding. Tablet
disintegration is merely the breaking of the

intercrystallite bonds by

Z’ disintegrating mediunm.
Disintegrat: P //,
L “-f

, d%&tion force inside the

18 ~%,

Y‘ng.{;;: eaking interparticle
/ - ! }. M
: ) .;‘ LA;\

The developr

tablet, eapabler

bonds, due to \Q\\ depends on a proper

wetting of the m acecording to saturation

kinetics (48,49).

It is nec K‘i'd penetration into the

tablet activates t of a force capable of

separating the parti

Colomb?g‘. ied the mechanisms by

|

depend on the group

ot the tougtaing b 1 Y 275

a) Qithe pressure exerted by the air entrapped in

core QURORRPEFES ST PR Jor the e

of wet®ing

which the disintegrating force develop

"b) the swelling of the disintegrating agent

¢) the repulsion among particles caused by the

contact between solid and ligquid.
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Caramella et al. (50) observed that, in tablets made
of water insoluble and/or hydrophobic .materials, a
correlation existed between disintegration time and
disintegrating force development kinetics indicated that the
prévailing role in the disintegration process was played by

active mechanisms.

the highly hydrophilic and

strbngly swelling ere to be preferred for

ﬁelllng force, besides

drawing water insi Y &¢ On the other hand, the

capable of develog

lack of such a co 5 made of hydrophilic,

water-soluble passive mechanisms

(such as dissolufighf 7 =1 % - annihilation) were

also involved in t isintegration Brocess and may prevail
_ i T

over active mechan .. 3“77i ,  the disintegrant, when

needed, assisted in the drawing of water inside the compact,

but was not &l \ e to deve ifs maximum swelling

force. This 1"'" ling disintegrants

should work a>! well as,ran- even JDtter than, strongly

B mﬁ'ﬁﬁf’c} NENTNYINT

Hea of Wetting g

3 W18 AFUUAIINBNRY snerecsents

that occurs when the tablet is immersed in a fluid has been

suggested as a method of tablet disintegration. The heat .

presumably caused the air in the tablet to expand pushihg
the tablet apart (21). Matsumaru (51,52) calculated the

heat of immersion of water using the BET method and stated
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that it was an important factor in tablet disintegrant
because the decrease in this heat due to compression agreed
with the fact that disintegration times increased i.e.
aluminium silicate tablet. It was also (11) observed that
starch granules exhibited slight exothermic properties when

wétted and purposted th%;

was the causé of 1localized

stress resulting fr expansion. However this

i > onl ﬁ‘vpes of disintegrants
and cannot.descrfgg--e'in ,gﬁ¥\\\kt modern disintegrating

explanation is 1i

agents. List ou d that exothermic

reactions upon universal for all
disintegrants and 2 - "'-’: ‘_'». t heat of wetting is

N

generated, there r esponding decrease in

disintegration tinme.

‘{icult to ;nterpret
because of thije ‘Erterials, method of
measurement and ‘t pes of po 8021 Porosity generally

svrenson G300 B RBHIT IEIAR T remmre o050

and the pen3£rat10n of flaid into he tablet §, jmay be related

to thq o Gyl hng fad 84 Bard '&W&H@ d

Water can penetrate or wick into the tablet either
as a result of capillary or by sorption. Curlin (57).
suggested that the disintegrating action of starch in

tablets was due to capillary action rather than swelling




tablets but thei
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because the spherical shape of the starch increase the
porosity of the tablet. Owing to its 1low compressibility

starch enhances pore formation and thus facilities

wicking (24).

Pernetration 'of fluid into tablets is affected by

the interfacial tension

angle, pore-size disteibu éry of the pore surface,

viscosity of : oa@lid,; afge.,, electrostatic charges.

Surfactants may , Liguid penetration into

€
o
\.‘\\

e lay

because of a slow

rate of solution

AULINENINEING
PMIAIN TN INGA Y
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C. Method for Studying Disintegration Properties .

The number of tablet disintegrants available is
continually on the increase, therefore the suitable methods

of testing a new product evaluation should be required.

Over the past years variety of investigators have

introduced a

follows

n be studied by two

independent meth ‘ f.-“;:' from. aqueous phase and
2) sorption 2P ot { =',\\\ he former method is

‘\ tegration property of

3

give more information on
the behavior of disintegrant ‘30 Ehe environment encountered
in every day.1 surface area and

monolayer capa01|" m
L7170 ¥ 1) 11
eo,.talqaa’i Kfalega (I (15 £

reserviors. Tablets or powder were sampled periodically as
a function of time and the amount of water absorbed was

calculated from the weight difference (58,59,80,61,).
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The rate and amount of moisture sorption chgnge upon
various properties of disinteérants. Khan and Rhodes (80)
observed the water sorption by four disintegrants as a
function of time in powder and when incorporated in calcium
phosphate dihydrate tablets. They also demonstrated that

the disintegrants with

. highest water sorption were

generally the most e t tablet systems.

Kornblum a aring between cross -

linked PVP, al - They postulated that

crosslinked E greater moisture

sorption than which appeared

responsible for ion property.

2. Hydr ,
S

Hydration" the capable of water

cals about the same

liquid-solid i} ng power. This parameter

can be employg a a g ine I @e selectioh of new
’lnﬂ:ﬂi mﬂo’t] nﬁ determining the
hydra lﬂﬁiﬁiﬁ% Eri s—ﬁn}‘iﬁpol vinyﬁ&rrolidone in
compari r 3"5 in m}-lu’]t s method the

amount of water taken on by one gram of disintegrant after

materials s potential tablet/disintegrants (4). EKornblum
and Stooﬁﬂa
4

shaking, centrifuging and decanting is determined. The
advantage: of this method is that it can be carried out

quickly and easily whilst being very reproducible.
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3. Swelling of Particles
3.1 Hicroscopic Method
3.1.1 By Modrzejewski and Wochna (62)
A grain of the examined substance
was placed on a microscopic slide, covered with a cover-

glass and a small drop o}

cautiously added by

means of a pipette whie swelling of the grain.

The surface contour was

photomicrographical ermined ~on the screen of the

microscope the 1 g calculated from it.

The volume of the :w\s ‘as below :

The radiu 2 ﬂ;: e was calculated from the
surface of the cross-Sectic {i asured from the following

equation

1 o ﬂmmﬁ*ﬁ“:::? v
= SR e

Microphotographs of the suspensions are brought on the

digitizer pad of a Kontron MOP-AMO 2 apparatus, the diameter

of particles were calculated.
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3.1.3 By Mitrevej and Hollenbeck (40)

A dry sample was sealed 1in the
stage chamber on the microscope and after maintaining the
sample fpr 24 hr at 0% RH, a photograph was taken. The
sample was then exposed to 100% RH for 24 hr and

a photograph was The swelling ratio was

calculated by par at 100¥ RH versus dry

particle dimensioa—’ s

were prepared i

al. (64)
dispersed materials

photomicrographs of a

suitable number s W\ £ cllis, depending on the

‘q.‘
magnification employ ,?+Ln' 8k The projected dimensions

of the particles a suitable number of

e ATT) F ;
idividual measuremeats: increase of particles’

changing from ‘ um was expressed as

the ratio betwi&ﬁ;

iﬁlume swelling medium

and the mean par} le volume iameter in the inert medium

ﬂd%m'mﬂmwmm
amaﬁﬂmw"r%ﬂ"fﬁ‘

representative sample of the
powder was obtained by intermittent sampling of a following
stream of powder. The sample so obtained was subdivided
into portions suitable for microscopic observation. The
powder was spread uniformally in a thin 1layer on' a

microscope slide and cover slip was placed on it. Special




24

care was taken to ensure that particle agglomerate formation
was avoided. Hydration of the powder was under taken by
" introducing water in sufficient quantity below the cover
slip using a microsyringe. Timing was carried out from the

moment water was introduced. The swelling phenomena was

observed on the video mo -n and recorded. The field of
HA T %ling of particles was
enfy of—T1ight bulbs around the

'Lre of the immediate

vision was
initiated.

microscope ensu

ethod is proved to be
applicable to mﬁn 'ﬁﬁ*"; mater :. and media, alth@ugh
with some limitati _ r materials containing
highly hydrophilicﬁ%gg?ggﬁ_ﬁ :  ies. The method is rapid,
satisfactorilyij?j?-“;L :?_7 odueible and seems to be
useful especia ﬁr -
extent, which can )oe hardly evaluated by optical microscopy.

P14l ANUDINHAD T, sorcer c2.00 1o
o TR

particles contained in an appropriate volume of the sample

swell to a limited

(2 to 100 ml) was determined. The volume of the sample
analyzed was metered by the manometric method or by weighing
the amount of sample passed through the orifice. Total

particulate volume ( vtot) was calculated with the formula
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- S
vtot = (v/6).K. i::n Vt(S/S)

Where K is the volume calibration constant determined
for each electrolyte and aperture using standard materials;
Aniis the total particles count in channel i corrected for

background, %is the mean volume (arbitrary) .of~channe1 158

is the volume of 5 aSs Feiv¥he i Botal

electrolyte volume

The percen f material in swelling

media was calcula

Where Vi, s";_;ff”’u~f m the true density of

the sample.

spersions of samples

. Wwere prepared 1 water and

dilute hy&ELchlorlc acid (1:100)
ZLLZZZQ‘ﬂm’ﬂﬁ kg s
TUIRTANNS AN Y

3.4 Centrifugal Method (62)

This method is based on the measurement of
changes in the volume of the material examined. The
measurement was performed in 10-ml centrifuge tubes
graduated to 0.1 ml.' The'first sample of the examined

material was thoroughly mixed with water, while the second
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one with rapeseed 0il. Both the samples were next subjected
to - centrifugation for twenty minutes at 2,000 r.p.m.. “The
sample mixed with water swelled during this period and
occupied a larger volume than the other one suspended in
0il. f‘rom the difference in the re‘sulting volumes, the

percentage value of the s ling power could be calculated.

This method may be ploye & esting the swelling power

é}ub le in water.

3.5/ t of Bulk Swelling of Tablet

et al. (68)

each disintegrant
was packed in the "eﬂf lass w! 1 was placed upon the

moist glass elling volume of the

powder due to. Eak r:.: ater was observed at

predetermined time stilled water was used as a

test medisa. s shown ir Ao Eigure 1. The bulk

- M

swelling of 2hlet dis b was estimated as a

percent of origns l volume usmg as follows

A um /] ﬂ?ﬂﬁﬂ&i’lﬂi
3 WTAN P R RO voa wn

is the ‘height of powder bed at time t.

3.6 Measurement of Swelling of Tablet of Pure
Disintegrants by Gissinger and Stamm (19)

Gissinger and Stamm evaluated the swelling

of tablets of pure disintegrants prepared by direct

compression. The linear inductive transducer was in contact
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with the tablets and connected with'a recorder which was
recorded in a function of time. The swelling measured is
given in percent change in thickness in comparison with the

initial thickness of the tablet.

of Tablet Swelling Force by

& into the perspex die

and the punch and tablet exactly

fitting- the on a sintered

polypropylene di then loaded on the

gauze disc 1lo rspex annular ring

- contained in a lower platen of a

calibrated tensil The lower platen of

the apparatus was tfn;_;';'bmn 2 force of 0.023 kg to

ensure contact betwe he punch and the upper

platen. Wate kly and uniformly

into the beakerIﬁn eﬁEan force phenomenon

follbwed using a q rt record

@yQQWHWﬁWHWﬂi

Uptak
IR ‘ﬂ“im NAVTNYIR I« =
tructup:e depeﬂs on the balance between capillary and
opposing viscous forces, there is a 1linear relationship
between the square of volumetric uptake (V) and the time (D

as given by Washburn’'s equation as below (31,68,69):

= 2 m¥cosB.t
ko.q
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where m is the hydraulic pore radius, Y 1is the
surface tension of the penetrating liquid, © is the contact
angle between liquid and solid within the pores, n is the

liquid viscosity, and ko is the constant depending on

pore shape.

This equation ind hat water penetration in

pharmaceutical tablet by controlling factors

_J

like porosity, ' ngle of liquid with

the pore wall.

when the table re ¢h 1ges ..* ng the penetration
process.
5.
of the important
physical parameters to L i‘ he disintegration of
compressed - ing on a number of

ddtive ingredients,
lubricants, bindEL “manufs ng pz}cedures, equipments
and compression re, digintegration time also can be
gt 4 ﬂ.lLEJ ’J.mﬂllﬁ"r’ﬂﬂ’lﬁ‘i cckinietig

dlslnteg t efficacy.

AR A INYIA Y

9 8. Dissolution of Tablets
Dissolution is the most commonly used to assess
the equivalence of dosage forms. Because only disintegration
test was never meant to serve as an indicator of the degree
that the drug content might be absorbed by the body or even

as an index to extent it was presented to the body in a form

"available" for absorption (15).
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It was the fact that disintegration could not
distinguish between rapid and slow dissolving granules.
Tablets. that - disintegrated in fine particles had faster
dissolution rates than those that disintegrated into 1large

clumps. The formation of fine particles was not depended on

disintegration time, so ggested that particle size

should be determined ~sat10n to ensure product

effectiveness (15

device to ensur

operly as a control

h consistency for a

particular form manufacturer and as a

_screening tool 1 CT0) .
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