CHAPTER 1

INTRODUCTION

RATIONALE
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The compress®a ~ -écome the most common

dosage form owing erties as good production,

economy, precision o™ dos af: “\: ca id chemical stability
and convenience of , absorption of a

drug into the blog Lwtablet dosage form

follows fairly uence of events,

disintegration, \\ dissolution and

absorption as shown i
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Figure 1. The absroption of a drug into the bloodstream from
an intact tablet dosage form.
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Tablet formation is a complex matter both regarding
the mechanisms involved and the desired properties of the
final tablet. The tablet must possess good mechanical
properties in order Lo withstand treatment during production

and distribution. The tablet should release the drug in a

reproduction and predictabla , manner; ie. have good

uniformity, suitable di:H  ,,.;£==E;asn1utiun properties,
physical and chemical "E%ab] urage.

Most dru%i’I!""f ite Cherapy must be available

for action in a v following oral

administration, fo disintegrated and

dissolved drug must bsorption site as

rapidly as possible, 8f this evaluationary

process, incoporation isintegrant prior to

granulation provided formulations with the

megns of quanti“;;;;;,;:4a;:;:;;;;;L:::ﬁ* controlling the
Vi A

disintegration of

.%| i W

Not 1y tHesbio E fﬂmﬂ ties but also
the technical Ei y[ ﬁ ’jﬂjm. the medical
use aof Lﬁgﬁ Sufhﬁe ;ﬂﬂm §ﬁgﬁaﬂﬂasistunce
to abrasi ‘Ij‘ P]: t tablets

and thus a eomplete dosage to the patient. Obvious physical

defects in the tablets may raise doubts about the overall
medical quality of the preparation and thus reduce patient

compl iance. It is Lthus essential to obtain optimal



compressional force to cohere all of these properties.

LITERATURE REVIEWS

A. GENERAL

Many compound have been proposed as tablet

disintegrants, six basic . & these disintegrant

properties have been Ubs

Star

}\ bohydrate obtained

from the root see 3% plants, including

corn and potato. $¥\ fine white powder

consisting of polygghal, r eroidal grains. It

is insoluble in cold ol but gelatinized in

hot water to lopectin and soluble

amylose, Corn bably have best

disintegrating pru;I : ﬁ? most widely used.
i u

When wetted, corn atgrch granules may awell by 10-25% of the

original valﬁ u E}%nﬂaﬂ ﬂ}ﬁwg’}xﬂ ithe conditions

best suit For¥r apid tablet{uslnteiratinn are sufficient

L Qﬁﬂﬁ“ﬂ*ﬂﬂ?ﬁﬂmﬁ%ﬂ{iﬂﬁ&m "

presence f water. It is used in concentration range of §&-

10%.

Sodium starch glycolate (sodium carboxymethyl

starch) 1is prepared by introducing sodium carboxymethyl



groups at the "6" position of the glucose wunit in starch
molecule. It is a white flowable powder. On contact with
water, the hydrophilic sodium carboxymethyl groups in the

molecule cause rapid hydration and swelling of the polymeric

network. This results occurs in the tablets and causes

tablets te disintegrate, = normally used in a

concentration f the tablet.

nd aluminium
\\ N

sililcate such as Fogife \\ 1 It has been used

as a disintegrant & ' \ i%. Bentonite is =&

very fine odorless L x wder, insoluble in

swells approximately

water but highly hygro

12 times in vnlyme whes odorless white

is

soft, - Flaky -;, #ter and alcohol.

a Eell ike colloidal

) 'Q ﬂEJVITW BInN3
A Wehahdh TN NBRDEIAY oo

linkage thnt is derived from fibrous plants. Pure cellulose

Veegum swells whzﬁ

dispersion.

is white and is insoluble in water. It is generally used in
a concentration of about 10%. It helps the disintegration of

tablets by means of its rapid water absorption property.



Microcrystalline cellulose (Avicel) is @
purified partially depolymerized alphacellulose. It is a
white o¢rystalline, tasteless odorless fibrous powder and
insoluble in water and alcohol., It does not act as a

disintegrating agent except at high concentration. It

facile penetration of

promotes tablet disintes

disintegrating Liquid @ reducing the physical

colloidal substance
ds. Alginic acid is
an odorless tastel white fibrous powder
that is insoluble 7 apable of absorbing
200-300 times its own “‘”fg"JLQ. - It is usually added

in concentration ne

<& Y
POLY'\H £ (FVPP, Cross-povidone)

i
L

merees G ITUHANEA 3,77,
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lattice structure of the polymer expands and the particles
swell, causing the tablet to disintegrate, It also possesses

some binding properties and produces tablets with low

friability. It is generally used in a concentration of 2-5%,.



MISCELLANEOUS

Miscellaneous disintegrants include gums ,
surfactants, natural sponge, resins, effervescent mixture and

hvdrous aluminium silicates.

of current understanding mpr-ﬁ o s in the mechanism of
disintegrants or the siapnlegrants in  compressed

tablet. system. referenced by the

physical and the different

disintegrants.

MECHANISM OF ACTIONTOR 111}
WATER UPTAKE
Water uympta a8 beer egh as an  important
mechanism of actilpll for te }f’ . Khan and Rhodes
H i"'
(12) concluded thththe ab v of partiglle to draw up water

I 11 b 11 L
e R inena

rnblum and Stoopak (14) observed that cross linked
polyvinylpyrrolidone swell very little, although it takes

water up into its network quite rapidly.

Some workers observed that as the molecular

sktructure of sodium starch glycolate was altered to improve



water uptake, disintegrant efficiency also improved. They
illustrated that the rate and extent of water wuptake by
sodium starch glycolate were inversely proportional to the
extent of cross linkage and the degree of carboxymethyl

substitution of the starch

Disintegrants Wt P , 20% water and are
insoluble in water id ] be.good disintegrants; ie.
alginic acid, met jat uptake about 40%
water and are sol isintegration times;

ie. polyvinyl pol = . very poor are poor

disintegrants.
SWELLING

Swelling is th accepted mechanism of

action for tabl _;,_;;;;;-1;;.’;,;;;;;;;.,;,;-.;' et al. (15)
. )

-;Qwelling and water
u

uptake simultaneous y with the ald of two graduated columns

connected byﬂﬂ%}’}ﬂnﬂ%wﬂ’%ﬂ?mm (16) and

Rudnic, a¥. (17) also %aed this apparatus and found a

o Q%ﬂlﬂ@ﬂ GO TR ESN Gpbrins

dlslntegr tion action. This apparatus was also adapted by

developed a re

List and Muazzam (18) to test both the rate and the force of
swelling. They concluded that disintegrants capable of
producing a significant force of swelling generally were most

effective disintegrants.



Rudnie, et al. (17) alse found that the bulk
swelling of disintegrants was dependent upon a number of
variations such as water transport through a gel layer and

rate of hydration.

By wusing photomicrogpgphic technique, Mitrevej and

Hollenbeck (13) .af disintegrants by
prolonged exposuring HPhagl They concluded that
the super disinte tively because of

their remarked abi -anrh water,

Gissinger oF 4% -f_' ded that cross linked

carboxymethyl cell: : a s = gintegrant because

Also Bolhuis ane (19) found that rapidly

swelling particlss

:_’ glycolate and

croscarmellose ;r' f overcoming the

|
negative effects Jof 1ydrophobic tnh-h

component that

normally wnu]énblncfﬂhe passagdllof EJqﬁE us fluids through

o o LT
PAINIPGHHAT WRAGE . =

partlcles swelling; if the compacted powder matrix yields
elastically to the swelling, little or no face will be
expanded on Lhe system and disintegration will not take
place. If matrix is ridid and does not accommodate swellihg,

deaggregation by disintegrant will occur.



The . swelling of some disintegrant particles is
dependent wupon pH. Shangraw and co-workers (1l1) reported
that the sedimentation volume of anionic cross linked starch;
such as Explotab and Primojel and cellulose; such as

Ac-Di-Sol are significantly altered in acidic media while

The exist

K:\\\ armatlun under the

stress of tabletin \Kr many years. Hess

(20) with the reported that

disintegrant particl@s ‘he compression. The
deformed particles wfre “fsun =lease to their normal

shapes when exposed to mots

In scmlftffffff+“-“"““-ﬁ*"*‘“ﬁa ty was -improved
A

A"

when the granu:is , vely! deformed during

|
i
compression such !aa potato tarch granules. It

postulated ﬂug:»@ w%ﬂﬁﬂgﬂ ﬂ?in stability,

resulting in u energy-richgmaterial being formgd so that no
enaaﬂ'mﬂmmmmmaaﬂ
starch reqques heat to swell whereas deformed starch does

not.

Starch in starch tablets holdings together , by
cohesion, although 5-10% melting at contact points, were

suggested. The greater the pressure, the greater is the
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plastic deformation and the greater is adhesion. By the way
adhesion is lost spontaneously and contact points are

dissolved when water is added.

PARTICLE REPULSION THEORY

(10} proposed a

$#Las€d upon the observation

that particle b0 swell may still

disintegrate tablefs™ I 1 ﬁ%&ﬁ}\_ stalline cellulose

(Avicle) as an ey excipient. They
\\\

)

\

when the elements F e tabl r into contact with

Ringard and

particle/particle repudix

gion forces between
\v- nder the action of
water may be ascrib a repulsion force

water, or to a simplegfﬁﬁ}-z»r hydrogen bonds of the

capillary cohesio ;u"-_

)

Fox, et aﬂﬂ (21) claimed at d1I ntegration was due

S ﬁSlﬂﬁiﬂﬂﬁﬁ\lﬂ“ﬁﬂiﬁ?iiiiii
o W’Tmﬁﬁmﬁmﬂwma ¢)

Shangraw (22) postulated that
microcrystalline cellulose in tablets were a special form of
cellulose Ffiber in which the individual crystallites were
held together largely by hydrogen bonding and disintegration

occuring when these bonds were broken by water. They also



found that as the polarity of disintegrating fluid decreased,

disintegration times increased.

Safiulin (23) calimed that particles of kaolin

acquired a negative charge the presence of moisture,

repeling each other, = disintegration of the

tablets.

ightly exothermic
properties when we stress resulting
from capillary air f\\ e at the origin of

the mechanical destruft UEK ta.Hr

In addition, for nism to operate moisture

appears to be ;;: It w 4 sr there was no

effect of h;-rdrate of tablets with

v bln or entiun exchang

cross linked gum resin or calcium

carboxyme tlwlﬂ wﬂ ijﬂqﬂ ?rpothesin can

explain only sLntesrants.

R mn SNRIINYIEY e

action appl;cable to all disintegrants. In some instance, a

combination of mechanisms may be operated.

B. FACTORS AFFECTING DISINTEGRATION TIME (9)

There are many factors affecting disintegration

i



time such as:

1. Effect of fillers and active ingradients.

The filler will affect tablet disintegration
time, sometimes depending on its solubility (25). The

solubility of the drugs have an effect. The

formation of hydratess sl L apression will increase
disintegration time.  EiSechel) dﬁl stated that the

nature of the farﬂﬂ!g--—f- 4 atfedts igsintegration more

than pressure used.

Tablets Lai i*w_ BoSe dand disintegrants

disintegrated faster ning aspirin. Some

investigators purposed ontaining lactose and

starch, the lactose intesF ation.

Fox, Wwét al Bl that added

‘;sintagrutiun time

ik TEAINBYEIeE A3

et al. 1%#1 repor d that hlets with

mw?ammmummmag

while thu e with water soluble drugs did not disintegrate

microcrystalline vdiu1a3e reduced the

as well due to Lhe diminished absorption capacity of starch.

Lerk, et al. (28) studied the effect  of
microcrystalline cellulose on liquid penetration and

disintegration of dibasic calcium phosphate and spray

12



crystallized maltose dextose tablets. They found that spray
crystallized maltose dextose showed high penetration rates
than dibasic calcium phosphate. They explained that this
because of the dissolution of the freely soluble dextose

during the penetration procea! sulting in wider pores and

increased in pore volupe®

Kamp, e he volumetric water

uptake for dicalci corresponded with
the calculated p of the fast and
complete penetrati not disintegrate
because the excipi ihsoluble in water.
Tablets compressed xcipient, + -lactose
monohydrate took mor Pheir calculated pore

vniume. This effec dissolution of the

excipients at )f O -*“““'""“1‘ a fast tablet

disintegration. 1 T
¥

g Ae SN NS

Mos lubricantsy were reported to gjincrease
disin teglqw’] a\\&ﬂ m&w q:q mﬂiﬁa E] repeled
disintegrafing liquid. Disintegration time increases with
increase lubricants concentration. The deleterious effect of
magnesium stearate as hydrophobic tablet lubricant was Ffound
to be reduced when strong swelling disintegrant éas

incorporated in the granulation (30).

13



Kwan, et al. (31) found that lubricants affected
disintegration time of starch-lactose tablets, It was
suggested that the lubricant effect may due to increasing the

hydrophobicity of the material.

Lerk and ) showed that liquid

érnm microcrystalline

-; 5 compressed from

penetration into
cellulose was
microcrystalline asium stearate and

this result was : “:: H.u- essed from spray

crystallized malt
3. Effect of

The tablet b1 too efficient, delaying
disintegration. nay produce - ke barrier around the
tablet. Hnlshij*ﬂ*“"”' = BY | that rate of

disintegration fufﬂ sul Fe polTe," sodiim bicarbonate and

aspirin tablets wer€ gorobably duk/ to the interaction effect

e, (B INEN NS
QAR TP FAGYH) 8 Bprosencion

time of 9 aminophylline tablet increased with binder
concentration while sulfathiazole certain binder prevented
tablet disintegration. It was found that disintegration

time increased with increasing Cum and Sugar-Invert Mixtursa,

Wan and Chong (34) reported that increasing

-

14



concentration of polyvinylpyrrolidone, as binder in

phenacetin tablets, decreased the rate of water penetration.

Kwan, et al. (31) found that binder had

significant effect of disintegration time. Starch paste gave

lower disintegration timey! with gum. Gum types

binder may form a gel e tablet to inhibit

disintegration.
4. Effect J_‘” \\\\f es and equipment

The effgft /

g ,\\\\f\‘x force and tablet
2 P\

hardness on taﬁl; 5

* o times have been
investigated under wva 1_,5 co . v\ The following is a

summary of the reportedffresu:

1.1 isintegration ngrease with an

increase of pressule

.!I
L

31. (28)

ﬂ uﬂﬂfﬂﬂﬁ?ﬂﬂﬂﬂ?”ﬂ”“

spray crystallified maltose dextose tableta lncreased with an

Y RTRIMIEFURIINY 1A Y

Ramp and co-workers (29) reported that

reported that

tablets made from dicalcium phosphate dihydrate, . -lactose
monchydrate and calcium sulphate dihydrate compressed at 10
KN showed high penetration rates and water uptake than those

compressed at 20 KN.

013064

15
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Miller, et al. (35) also found that
disintegration time increased with increasing compressional
force in all cases of acetaminophen tablets prepared by using

low substituted hydroxypropyl cellulose, cross linked

polyvinylpyrrolidone andsedi rboxymethyl cellulose as

disintegrants.

udied the effect of
compressional : Alak ‘eontaining cellulose as
disintegrator and™ § hat 'j' 2-- \' Disintegration
Value of tablets 'F :n.ed hydroxy propyl

cellulose and midrogretallis el £ increased when

compressional force

Khan {37) observed that

disintegration ¥m neral i asedgwi th compressional
e e — E
A & M
force when uain;£i= yatellulose, calcium
| . uJ

carboxymethyleellu use casain

fomaladehyde as

‘““““““‘“ﬂﬁﬁ"’?%ﬁ%ﬁw El’lﬂi

,increased

Higuchi, et al. (38) studied the effect of
compressional force on the disintegration time of
sulfathiazole tablets and indicated that there appears to ' be
a good exponential relationship between disintegration time

and compressional Force.
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Further investigation made by Higuchi and
co-workers {39) showed that the logarithm aof the
disintedration time of Aspirin, lactose lactose-asparin and

Griseofulvin varies directly with compressional force.

increased with an

Zcatida | frd ne
3 : .
increase in tablet hardmeSs. 1”’,

) :ﬁ \\\\}\\\
AN

L

0) showed that
disintegration and coated tablets were

weight of coating

increased as the

increased.

(41) observed that
lactose tablets cont@ning ;J{ oy polysaccharide or

cross-linked carbaxrme;qgggigﬁg' exhibited a continuing

: o~ a
increased in disigtegration times as havdfeks was increased
= B s ) ‘

il e Filler in which

which was typical r

2 iF |
disintegration was -ipendent prlmnrlly of filler dissolution.

ﬂuﬁllﬂﬁmﬂ’ﬂﬂ’lﬂlm e

anreased cﬁirresslnn?l Sniciuw’]g 7]&]'] a E]

Hill {42) found that the tablet

disintegration time could become faster when compressional
force was increased. It was purposed that starch «rains
could exert a force on the surrounding particles mére

effectively.
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Khan and Rhodes (27) found that when wusing
starch and cation-exchange resin as disintegrants in
dicalcium phosphate dihydrate system, disintegration time
dramatically decreased with pressure but after Further
increased pressure no effect on disintegration time was

observed,

relationship between g and disnitegration

time varied with hey showed that
disintegration time, nd;um chloride and
sucrose increased 1-mprasalunal forces
whereas disintegratiog ﬂﬁ;:?-,i ] \ilm carbonate and the

calamine tablets decgfased” wi¥hs ingreasing compressional

force,

—:.:i ied the mechanism
by which starch ujy cal '-ﬁ' time of aspirin
tablet, They fnun? that disi tegrntlon decreased with
et IR TN AT s e s

the 3Larc grain were ‘ eantlnu us conta t with each

e WQRARIAIRURAIAG MR e woie

without regarding pore size.

4.5 Disintegration time was not affected by

pressure.

Vadas and co-workers (36) stated that



tablets containing crosscarmellose sodium type A and spray
dried lactose showed complete insensitive of disintegration

behaviour to compressional force.

Khan and Rhodes (45) found that the

disintegration time of ontaining sodium starch

g£lyvcolate, =sodium :{usa, calcium sodium

alginate as disint-i-? = bargell unaffected by the

¥plained that after

increase in compre “ 2y
&\

penetration of wa particle absorbed

water and began t solve. All these
factors cause of red \\\ o reduction in pore

size,

Besides f—_ % onal force other factors

also influcence digin gpeed of compression,

granulation procg®s ani At | and dryness of

disintegrants. H‘ 5
ﬂﬁﬂﬂ“?‘rﬂﬂ‘ﬁﬂﬂ‘lﬂ?"““‘“‘“ '
disintegrant &ncentration ?nd the partxcular dlﬂlntegrant

e R RN IURID IR Y

It was found that the sulfisoxazole tablets
compressed by eccentric tablet press grater disintegration
time than when compressed by rotary press and starch-
lactose tablets compressed with the flat-face punch Lad

slightly longer brake up times than the biconvex punch.

19
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THEORITICAL CONCEPT

Compressional Fforce with accompanying changes in
disintegration of the compressed tablets has received 1little

attention although it has bea he cause of some results and

problems within the induys pusly, it has been shown

on the out line ah;_ﬂ_ : r.ii.fferent. effects of

compressional forec

The eff type upon the

relationship betwe have been studied.

Khan, et al. (37) ent properties of a

disintegrant in a \ s\ ould exert a very

significant effect u “;;;?li aall force., Another study

hat there was relative

by Khan and Rhodes ,j}%

effectiveness diluents, both

soluble and inslf-. iﬁﬁi the effect of
W

entratxnn upon disintegration time, in

disintegration

e “’ﬂ“l,l”ﬂ'ﬂ‘ﬂﬂﬁ‘iﬁmﬂ?’ R

disintegrants

Wi ASDIUUNIANYAY e

methods fnr determining the parameters that control the

disintegration of compressed tablets. These methods are:

1. MOTSTURE SORPTION

The interaction of water and solid play an



importance role in many pharmaceutical processes.
Equillibrium moisture adsorption and desorption have used to
evaluate the interaction of disintegrants with moisture both
gquantitative and qualitative manners such as; volume,

moisture sorption and hardness

The rates and-a i éﬂiature sorption change
upon variations properties of d%ﬂtg- e il

{12) observed tha : ".jf~%1-~‘ asins exhibited the

highest moisture sodium starch

glycolate, sodium s& . and starch. They
also demonstrated ants with the highest
moisture sorption wg gst effective in most

tablet systems.

Kornblam comparing between

cross-linked pnﬁg:""_ ,fﬁ acid and starch;
cross-linked pnliuiny pyrrolidone sh:ﬂad singifFicantly

greater moisture so :san than efither of the others.

AULINENTNYINT

Mdllsture Eﬂrptlun of mlcrncrfstallxna cellulose
is very Q%ﬁﬂﬁﬂﬁfﬁrﬁﬁﬂ}%%ﬂﬁ}ﬂg amount of
mlcrucrysiallzne cellulose influences the rate of sorption.
It might be assumed that the rate of water diffusion in
microcrystalline cellulose was rate limiting (46,47). The
rate of moisture sorption was also directly propotional :to
the relative density of the compressed microcrystalline

cellulose (48).

21
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The rate of mositure sorption was retarded upon
addition of magnesium stearate (47). This could he assumed
that the hydrophobic lubricant retards the moisture sorption

by surface coation causing to repel penetrating moisture.

Some disinktégrantd A 1 when exposed to high

humidity. Mitrevej afide showed that cellulose

derivatives did nots Tling when exposed at

80% relative humid - glyvcolate swelled

at 60% relative hi

Khan bserved that tablets

containing 10%(w/w) showed the highest

decrease in apparent :f:T“é dl by tablets containing

sodium starch ilfﬂﬂﬂtﬂayg oxymethyl cellulose and

starch respective V____________m_;a rs (12) coneluded

""" AY |

that there was Eﬂ'i -»; between solubility

J, i

and swelling charac Erlﬂtlﬂ of dlrect compression excipients

whian. exposed ﬂ urﬂ ﬁﬂﬂ'ﬂ?wm 1p]

Udela and Chulcu fetand that b&¥ween direct
corens AN SN UATIENRL e
cellulose {Avicel PH101) showed highly moisture sorption and
increasing in volume after exposed at high humidity than = -
lactose monohydrate(Fast Flo lactose) and dicalcium phosphate

dihydrate and modified polysaccharide (Musol).

There are numerous reports showed the effect of
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moisture sorption on hardness af tablet containing
disintegrants (50,51,52,53,54). Horhota, et al. (50) showed
that direct compression tablets containing sodium starch

glycolate, alginate and povidone as disintegrants reduced in

hardness after storage ¢h  humidity. A similar

results was found by Sad

Chowhan J/,- ct of low-and high
humidity aging o /// ‘calcium phosphate

tablets and found bty "HJ( sed on aging in low
humidity while hapfine ar-J§r¢3 a’ x& gh humidity. The
rate of hardness degfedSdl folldWed yary| well with the rate of
moisture sorption ing E.:'w; I'hes educt i n in the hardness of
tablets can be explained ‘- :
5”"’ .i,u '

disintegrants, thus and ~bond disruption.

rption of moisture by the
Chawhan l‘l 54 } _j-—;.-- cplat .‘H‘E = Ln‘ i_ﬂ h,ﬂrdnegs

was due to generaliﬁﬁrde E‘lk of the tablets.

FUBINYNINGINT

There is, howefer, no that @WhAter uptake
must be aﬁq&ﬂ:ﬂﬁmuw’l}nﬂj aﬂiun The
penetrat;an of liquid into a porous structure depends on the
balance between capillary and opposing vicous forces. If the
total cross sectional area of the pore does not vary with

their length, there is a linear relationship between the

square of volumetric uptake (V) and the time (t) as:



Zmr cose . t

v"" =
k n
where
m = the hydraulic pore radius
¥ = the supfac epsion of penetration liquid

] between liquid and
n
k on pore shape
N\
This

h‘\\ shburn (34,55,56)

indicates that wate iceutical tablets is

determined by the Lke porosity, pore

size and contact ang all. It ecannot be

applied for liquid pen when the tablet

structure ehan:ea,;ﬁ v ess,

Lerk, t al (28) fﬂund th&twéagnesium stearate

e largeﬁﬁﬂ?ﬂ’ﬂﬂﬁﬂﬂﬂﬂ“ﬁ S

to the hydropRébicity of maznesium ntearate randertnz the

coned PR QGFIFEUNYN YRR TH P oo

From the Wprk of Wan and Choong (34).

The excipients used in the formulation some aid
penelration, some any impede the process. The influence of
surfactant on liquid penetration was investigated by Cheong

and Heng (57). They found that Polysorbate and sodium lauryl

24



sulfate enhanced water uptake due to increase hydrophilicity

in tablets of microcrystalline cellulose.

It has been reported that microcrystalline

cellulose promoted aqueous uptake in tablets though it was

hardly swell when wetted icrocrystalline cellulose

demonstrates extremel}y penetration even at low
tablet porosity. : ' ‘vn'“qnam&;aka is much larger
than the calcualte : ;'ﬂ' wtoenl. (28) conceived
that the disruptio pllulose particels

on wetting contribuj e

found that the

penetration into tab line cellulose could

not be described by Waahgﬁ; . Because during the

S g et

the tablets as a

penetration procesg i

results of swellif@ or Wea {fig forces between
.

particels, then tgg viscosit =1 ancah o liquid flow at

these enlargeﬁ Laplf]ﬂn.es be ecrease and could be

uﬂqwawﬁwswni
amaﬁﬁww%wa%ﬁ

cnmpressa from highly soluble execipients, because of

ignore,

widening the pore by dissolution of the pore wall.
Penetration, however, can slow down again, when dissolution

increases the viscosity of the penetration liquid (28,29).:

Wan and Choong (34) studied water penetration

25
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behaviours of phenacetin tablets formulated with starch, PVP
and magnesium stearate, The absorption of water by starch
was the primary mechanism involved in penetration of water
into tablets. Increasing PVP concentration resulted a strong

binding of granules in tablets, consequently this

prevented further swelli starch which in turn

volumetric water
uptake and penetra disintegration

; "'. \‘ ,16,29). Gissinger
\ powders such as
v r R& ropylcellulose could

eight of water, They

is presented in th

and Stamm (16)

s
sodium starch glyeq
uptake more than ten

also showed that the rate s uptake from tablet made

r“?’
from dicalciupn<< phosphs hydrate<-/ and different

-

f--151nte£rantn.
i

dizsintegrants dEp

Yuasa anflefanaya (59@/found that the penetration

= mmaﬂd‘u Ehd NNELIN B A 3o ataren
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angle wlth increasing hydroxypropyl starch concentration.

Compressional force was found to have strong
affected on the penetration rate, as compressional force
increase due to decreasec penetration rate (28,34,60). This

effect was mainly due to decrease porosity when increasing



compressional force.

3. DISINTEGRATION TIME

Disintegration time is a certain physical

parameter to evaluate the isintegration of compressed

'JQ’i‘th compressing tablets

tablets. Most article

reported that incr;v:tf,' force resulted in

tablets with longe {(38,39,41,61). This

A{/\\\\ ~

compressiocnal force § --ffii “:\\ with the particles
' W

more strongly borfled s@fhdr bs «:ﬂ ’\}»- by increasing in

the higher the

cause-effect can

hardness and disinéeg

Comparatiy igators reported the

opposite effect of fastaggggéa“ﬁ' integration times  with

increase compregsibnal forcel18 45 B €20/ [t was purposed

\7
that if wicking

"l
¥

—wiade of action,
ua
shoula 1ncrense

disintegration with increasing

cﬂmpressiﬂnalﬂ‘ﬁﬂ ?%Emﬁ wgqﬂﬁ the mechanism

of action, Qdecreasing tablet pornﬂlty increasing

R R AT NG o

Because @isintegrants can exert a force on the surrounding

particles more effectively (30,56).

However, it must be concerned that the soluble
excipients perhaps counteract the effect of Wwater

penetration into tablet by increase viscosity of penetration
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liquid(54,62).

The concentration of disintegrant used also
showed the effect on disintegration time (18,33,62,63).

Most investigators showed that an increase in concentration

of disintegrants caused & disintegraion time,. But

some disintegrants, cellulose (15) and

| "= — . d o
sodium starch g1ycol'stespEeT) , _ht@l concentration.

4. FORCE 7 \
Measurmgs we g \\\ Wof disintegrant was
made by List and Muag@es 'ﬁs E ‘\
: Bl
i i1 :p \

by meausring pressufe}l W flexible bar which

sthod was carried out

connected to a strain sed that disintegrants

rié»
with insignificant swelding, =oes atarch, cross-linked
polyvinylpolypyrgolld ' e \ihest disintegrants
because of their ;?. f? also showed that

W) "
ompressional force.
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a formulatlon parameter. gx concludéd that the

mmntegﬂﬁm@cﬁﬂeﬁeﬂl&lﬁq’l M A eoved e

new parnmeter since, when correlated with the disintegration

swelling force ine"ased with inbraaaing

time.

The results obtained from Gould, et al. (66) also
indicated that tablet disintegration time did not correlate

with maximal swelling force but correlated with Fluid



penetration kinetic function involving a lag time and a time

for 50% tablet swelling.

Carmella, et al. (6B) observed that tablets made

of water insoluble and hydrophilie materials such as

dicaleium phosphate dihydea' orrelation exited between

on force development.

"j
@nteﬂ ration process

ves @n the other hand,

= 1 wﬁ*‘ ompressed by water

%,

; \\}\\\Vk's indicated that

mportant role than

disintegrantion timeg
This indicated that
was played by disin
poor correlation

soluble and hydrop

dissolution of d

disintegrants.

PURPOSE OF THE STUDY

The purpbse’of L} investigate if any

relationship exi;}h ,i; force and

disintegration time This studr intend use simple

effective me ﬁﬂmﬂ wtgxwﬁﬁ‘ﬂaﬁ water uptake

and disintegrdiiion times wlhh the aim of asnesalng this
tﬂl$t1onﬁ.wr]m ﬂw umfgmﬂ'}a E] relative
effectiven®ss of disintegrants, both in a soluble and

insnluble systems.

s -lactose monovhydrate (Tablettose) as a soluble
material and dicalcium phosphate dihydrate (Emcompress) as a

practically insoluble, hydrophilic material were used as
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diluents. Four disintegrants with differents mechanism of
action; sodium starch glycolate (Explotab) with high swelling
volume, cross-linked polyvinylpyrrolidene (Kollideon CL) with
high water uptake and moderate swelling volume,

microcrystalline cellulose Avicel PH101) with heat of

hydration and particle/p bulsion force and starch

with limitted swellimg uptake were wused as

disintegrant in table

The table campressed by using

instrumented singledpuf. ‘ablet maching at four different
- NN

\
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Iillﬁ\\a- increasing  in

forces, starting

approximately 600 pbg.,
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