CIAPTER IV

DISCUSSION AND CONCLUSION

T loindustrial pharmacy, the productiaevclopmont-is ene- ol

1A

the best role for industrial pharmaci€tl im general , on¥& of the -
development of new formulation ié to achieve a better quality of

product and to produce.a readily dissolvable tablet .

The objective of this study aimed to improve the dissolution

1

rate of tablet contaiming poorly soluble drugs i

-t canfiuluvin. ore
J.b‘&\u,u,;viu, DT ed-

[rye]

nisolone, and furosemide, to have therapeutic effectiveness and
inexpensive formulation by studying the effect of a disintegrant :
croscarmellose sodium (Ac—Di—SolR) on the dissolution behavior of

tablet, The additives used in the experiments are commonly emplé;ed

in pharmaceﬁtical manufacture-and-the-amount-aré limited in the practical

range. The sequence of preparation of tablet is the same as practice

in pharmaceutical indugtry.

The tablets' contdining/.poorly. soluble drug showed a poor
dissolution profile in 1 : 100 HCl solution*in water which containing 0,02%
Polysorbate 80, 'due to its‘pooriy disintegration-( 760 min' in 1:100 HC1

‘solution in water) and its hydrophobicity and clumping together of fine powder

When the Ac—Di—SolR was.used as a tablet disintegra;t at

. concentration .as low.as 0.5 %,-tﬁe disintegration times of tablets
were markedl§ decxeased, both in wet granulation and dry granulation,
and both in ﬁigh and low tablet hardnesses. This can be attributed
the relative rapid disintegration to the strong elastic relaxation of

cellulose‘fiﬁérs, which may leave large pores in the tablet matrix,
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facilitating rapid water penetration and the rupture of hydrogen
(42)

bonds

A coméarative study the effect of Ac-Di—SolR on disintegfation
time of tablets with various disintegrants : Avicel® PH 101, Polyplzs-
dﬂneR XL. #nd ExplotabR. Ac—Di-SolR showed the beét‘disintegratiné
property among the four disintegrants, /beth in wet granulifion and
dry granulation and both in high tablet hardness and low tablet hardness.
It was found that Ac-Di—SolR exhibited the same result in griseofulvin,

prednisolone and furosemide tablets.

The effect o
containing poorly soluble /drug have been studied. With poorly soluble
dfugs (griseofulvin, prednisolone, and furosemide), tablets which
containing Ac-Di—SolR, whether manufactured by wet granulation or dry
granulation methods, extensively increased in dissolution rates of
tablet. This 1is correlated to the disintegration properties. Both in
high tablet hardness.and low tablet hardness; the tablets containing
Ac - Di - SolR showed the dissolution profile higher than the tablets
containing non-di'sintegrant, dge to dts motre rapid disintegration,
It can be reasoned that the disintegrant facillitates the dissolution

of active drug by -propagating the tablets’ to disintegrate into granules

and then into primary solid particles.

Due to the reason that the dissolution times of griseofulvin
tablets (t 85 %) , prednisoloné tablets (t 70 7) and furosemide tablets
?t 65 %) were within 60 minutes when 1 % Aé-Di—SélR was used as tablet
disinteggant, and the aim of_tpis investigation is to study the effect

of Ac—Di—SolR on dissolution réte at the low concentration of disintegrant

to eliminate the detrimental effect of the disintegrant to tablet
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(64)

parameters such as weight variation, hardness, and thickness
and to eliminate the detrimental effect of disintegrant on viscosity’
of the-.surrounding enviromment, the tablet containing 1 % of Ac—Di—SélR
as tablet disintegrant was the candidate to study the dissolution rate
cf tabiets compared to the tablets coutaining other  diziategraits .

12 gl

AvicelR PH 101, PolyplasdoneR XL, and ExplotabR.

Ac—Di—SolR (Crxoscarmellose Sod.) is dnternally cross-linked
sodium carboxymethyl+«cellulose which greatly reduces its water
solubility while permitting the material to swell and to absorb many
times its weight iniwater without losing individual fiber integrity,
The cross-linked cellulose was also shown to be very effective as low

(A2Y
as 0.5 %”\4-,.

AvicelR PH 101, a micreerystalline cellulose, exhibits very
good disintegrant properéy at level of 10 %.It functions by
allowing water to enter the tablet matrix by mean /of capillary pores,
which breaks the hydrogen bonding between adjacent bundles of cellulose

microcrystal(65).

Polyplasdone’R XL 1s cross-linked polyvinylpyrrolidone which is
insoluble ‘dn'water but 4is highly hydrophilicl//|As wateér) is| absorbed the
lattice structure of polymer eﬁbands and particle swell, causing tablet
disintegrate., This can be attributed'its superiority to the substances{

/

b

cavity to absorb more than 50 % of its own weight in water. Because of

in tablet matrix, increasing surface area and number of sites for
capillary action. The mechanism of action was reported to be capillary

action with a secondary swelling effect., Cross-linked PVP is effective

. : (42)
as disintegrant at 2-5 7 level .
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ExplotabR is sodium carboxymethyl starch, which is hydrophilic

but not completely water solhble; When exposed to water, the modified

starch grains swell without losing individual their integrity, causing
tablet disintegrate. Sodium carboxymethyl starch appears to be most-

effective at levels between 4 Z and 8 %, Levels above 8 % increased
(42)

the disintegraticn time, Zuwe to wiscosity rroducing effart” .

Among the four disintegrants, the tablets containitrg Ac—Di—SolR

exhibited the highest dissolutioﬁ rate, both in wet grahulation and

dry granulation becausesthey disintegrated Into primary solid particles
most rapidly among the four disintegrants, The superiority of cross=—
linked cellulose can be agtributed to its fibrous nature, which swells
and gbsorbs many times dts weight and allows intraparticulate as well

. and its stron
structure, which leave large pore in tablet matrix facilitate raﬁid

o (62,68)
water penetration and rapid disintegration : . .

-

An increased in the hardness of any tablet caused a reduction
in pore size, porosity and liquid penetration rate but increased the
interparticulate bonding,.. However the hardness of tablet did not appear
to have any significantly effect on dissolution rates of griseofulvin,

prednisolone, and furosemide tablets, which, containing Ac-Di—SolR'as

of water into the tablet matrix by cellulose fiber regardless of the

degree of tablet porosity resulting from different hardnessz}eve1(67).

The process of tablet manufacturing is one of the factors that
affect the dissolution behavior. The effects of processing on the
dissolution rate of poorly soluble drugs tablets have been studied.

These dissolution times (t85 % for griseofulvin, t 70% for
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prednisolone, and -t 657 for furosemide) of tablets which

containing 1% Ac_Di_sclR‘manufactured by wet granulation,exhibited

highef dissoluﬁion rate than those manufactured by dry granulation, in
spite of the tablets manuf actured by dry granulation disinfegrated
more rapidly than the tablets manufactured by wet granulation. The

* eAusACLEA 6 "this phedvuwens: was duwe £o the Tabicts mavsEactoped A4 o0 oo
dry granulation compacted together with selid bridge (iﬂtérlock mech-
anism), which in turn, produced numerous pores in the tablet matrix,
so the liquid could easfly penetrate into tablet matrix. However
the tablet manufactured by dry granulation disintegrated not only into
tiny particle but aiso into/ flake form which was small enough to pass
through the seive of disintegration tester.  The flakes, which caused

solubilizatdon, must need some time to disintegrate

the problem in
into smaller particles amd then into primary solid particles before
dissolving may occur, Therefore, the decrease in dissolutioniréte
may occur, The causation of the formed flakes was due to the slugging

to prepare dry granules, The fine powder of drug, additives and dry

binder were compressed to slug. The slugs were granulated into granules.

Then the dry granules were compressed again into tablet. The cohesive

force of powder in the first compression (slugging) was higher than the

cohesive force of jgranules;in the-secon
of poorly soluble drug was double compressed to compact form, the
surface area of the drug was reduced, resulted in decreasing in disso-

lution rate of Poorly soluble drug followed Noyes-Whitney's relation-
ship(la.

The effect of the methods of incorporating the disintegrant into

granules on dissolution rates of tablets have been studied. The tabiets,

’
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containing poorly soluble drugs : griseofulvin, prednisélone, and .
furosemide, which prepared by incorporating Ac—'Di—SolR as tablet
disintegrant into granulesvby three different meghods : intragranular,
extragranular, and 50 %‘intragranuias plus 50 % extragranular showed
the same dissolution rates. The dissolution times (t 85 % for
giiéeofulﬁin, t 70 % for prednisolone, t 65 % tor furose@ide)‘Were the
same, This suggested that the<methods‘of incorporating di;;nfegranf
1z AC-D1—301R) into grantiles did not appear to have any significantly
effect on dissolution'of these poorly soluble drugs. This can be
attributed to its fibrous nature, which'allows intraparticulate as
well as extraparticulate wicking of water even at low concentration

levels(68).

1y conclusion, it has been shown that croscarmellose

sodium (Ac—Di-SolR) can markedly increase the dissolution rates of

poorly soluble drugs : griseofulvin, prednisolone;, and furosemide, both
in tablets manufactured by wet granulation and dry granulation and
even the hardness of tablet at Liigh or low level. One pércentagé of

croscarmellose (Ac—Di-SolR),as tablet “disintegrant, appeared to be

superior to AvicelR PH10%, PolyplasdoneRXL, and'ExplotabR.

4

Whether Ac—Di-SolR was) inedrporated irté’ grantles by any method,

it clearly showed an increase in dissolution rates of the poorly soluble

drugs,
:
Croscarmellose sodium (Ac—Di—SolR) was found to be excellent
1

"disintegrant for the poorly soluble drugs : griseofulvin, prednisolone,
and furosemide and it can extensively increase the dissolution rates of

these poorly soluble drugs at the concentration of .0.5- 1.0 % .
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