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ABSTRACT

Double compression of the wet granul ated powdersformulated using Cellul ose acetate pthal ate(CAP) and carbopol
aspH sensitive polymers. The drug (paracetamol) were divided into three parts were one part treated asimmediate
dose and forms a single layer and the remaining as CAP and carbopol collectively as second layer. This second
layer were compressed over the precompressed immediate layer thus giving a combination of immediate release
and asustained release. The invitro release and invivo release- urinary relase data showed a positive response thus
substantiating the release of drug contents at gastric pH, duodena pH and the distal intestinal part. This tablet
could be a good candidate for targeting the parts of GIT. This enhances the drug delivery and decreases the

adverse reaction of the drug to a great extent.
© 2007 Trade Sciencelnc. - INDIA

INTRODUCTION

Thebasicrationalefor controlled drugddiveryis
to ater the pharmacokinetics and pharmacol ogically
activemoietiesusing nove drug delivery system. The
duration of drug action becomesmoreadesign prop-
erty of arate controlled dosageform and less or not at
al aproperty of thedrug moleculeinherent kinetic prop-
erties. Thusoptima design of controlled releasesystem
necessitiesathorough understanding of the pharmaco-
kineticsand pharmacodynamicsof thedrug¥. Thepri-
mary objectiveof the controlled delivery isto ensure
safety and improveefficacy of drugsaswell aspatient
compliance. Thisisachieved by better control of plasma

druglevelsand lessfrequent dosing. Sustained release,
sustained action, prolonged action, controlled release,
extended action, timed release, and repository dosage
formsaretermsused to identify drug delivery systems
that aredesigned to achieve aprolonged therapeutic
effect by continuoudy releasing medi cation over anex-
tended period of time after administration of asingle
dose.

pH sensitive polymers® weredissolved at biological
fluidsat different fluidsat different ratesin variousdif-
ferent partsof thedigestivesystem. Variousstudieswere
conducted about pH sengitive polymers. A formulation
containing cellul ose acetate pthal atefor preparing en-
teric coated granuleswas devel oped with the use of
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granulaiontechniques Thehumangastrointestind sys-
tem consstsof threedistinctive parts,

(&) Stomach

(b) Small intestineduodenum, jgunum,ileum

(c) Largeintestine

Thestomach secretesabout 2 litersof gastricjuice
daily from the secretary glandsin the mucosa, which
hasthe ph range between 1.5 t03.5 in which most of
thedrugsarereleased.

Thesmdll intestinecomprisesthreemain sections,
(&) Duodenum
(b) jgunum
(c)ileum

The secretion from the gall bladder and pancreas
arereleased in to the duodenum through hepatopan
creatic ampullaand consistsof water, mineral satsand
enzymesamylaseand lipase.

CAPwas sl ected asthe polymer of enteric coat-
ing becauseit particularly dissolvesat the non enteric
part of GITE. The pancreaticjuiceisalkalinebecause
it containssignificant quantities of bi carbonateions
which areakalinein solution. When acid ssomach con-
tents enter the duodenum they aremixed with pancre-
aticjuiceand bileand thephisraised to between 6 and
8.Alkdineintestind juice (ph 7.8to8)assstsinrasing
the ph of theintestinal contentsto between 6.6t07.5.S0
inthesmall intestinethe pancresticjuicewith bileand
intetinal juicevariestheph at duodenum and rest of the
partsintheintestine, so CAP can be used asthe poly-
mer toreleasethedruginthedista end end of theduode-
num wherethe phis>6 and below which theakaline
intestind juicevariesthe ph were carbopol™ isthesuit-
ablepolymer torelessethedrug inasustained delivery
form.

EXPERIMENTAL

Double compressed tablet of paracetamol were
formulated us ngimmediatere easewet granulated pow-
dersasonelayer and pH sensitiverelease (Cellulose
acetate Ptha ate-CA P and Carbopol Layer)asanother
layer. The drug were divided in to three doses were
each doseismixed with immediaterelease, CAPand
carbopol respectively. The excipientsused werestarch
, lactose, Starch mucilage asthe binder, Talc and mag-
nesium stearate. Only asmall quantity ispermissiblethe
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binder isblended in with thedry powdersintialy. When
alarge quantity isrequired the binder isusualy dis-
solvedintheliquid. Thesolubility of thebinder dso has
aninfluence on the choice of methodssincethe solution
should befluid enough to dispersereadily inthemass.
After thegranulationthey aresieved through Seve
number 60 and dried at 60°C. Thenthosegranulesare
then seved through sieve number 22 and dried at 40°C.
Thewet screening processinvolvesconvertingthemoist
mass in to coarse granular aggregates by passage
throughahammer mill or oscillating granulator equipped
with screenshaving large perforations. The purposeis
tofurther consolidate granulesincrease particle contact
pointsand increase surfaceareatofacilitate drying.
Overly wet materia driesdowly andformshard ag-
gregatesthat tend to turn to powder during subsequent
dry milling. Therearemany ingancesinwhichwet mill-
ing may beomitted with aconsiderablesaving of time.
Theformulator should bealert to these opportunities
and not follow the old method blindly. A drying process
isrequiredinal wet granul aion procedurestoremove
the solvent that was used in forming the aggregatesand
to reduce the moi sture content to an optimum level of
concentrationwithinthegranules.

Doublecompression

Therearetwo classes of multiple compressed tab-
lets layered tablets and compression coated tablets.
Both types may be either two components or three-
component system. Two or threelayered tabletsatab-
let withinatablet or atablet withinatablet withina
tablet. Both typesof tabletsusudly undergoalight com-
pression being thefind one. Inthisexperiment, theim-
mediatereleaselayer is pre compressed using minimal
pressure (cadmach 16 station-model no 14512). The
enteric retarding layer CAP layer is mixed with
Carbopol layer and placed over the precompressed
immediatelayer. Then using the permissiblemaximum
pressurethetabl et iscompressed.

Evaluation?

Invitro eva uation were carried using basket type
dissol ution apparatuswith paddlestirrer ar an RPM of
100intemperature 37°C. Thedissolution mediumwere
0.1 N HCL for the4 hour. Then thedissolution were
carried at solution of pH 7.5(Enteric retardent effect)
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and at pH 8(for sustained release ) for about 4 hours
respectively. Thehardness of thetablet waseva uated
using Monsanto hardnesstester and thefriability test
were carried using rochefriabilator apparatus. Weight
variationwereaso caried. Theurinary excretion stud-
ieswerea so carried out asfollows. Thedrug was ad-
ministered orally by breaking thetabletinto smaller
pieces and subsequently water has been provided to
swallow the giventabl et to the malewurstar rat. Uri-
nary analysiswasdonewhichisoneof theinvivo test
to provetheS.R. action of theformulation by usingthe
amount urinecollected and subjectingthemtothe U.V
spectrum®.,

Two different formul ationswere seected inwhich
oneof theformulation containing thedrug with polymer
isgiventooneof the hedthy malerat(test) and another
drugwith out polymer wasgivento another hedlthy mae
rat (control) which were provided with ot of water.
Theurinehasbeen collected at timeintervalsof 1hr,
2hr, 3hr and 4hr respectively on both test and control
wereana ysed through U.V spectro photometer.

RESULTS

Thein vitro dissolution release of theformulated
doublecompressed tabl et at variousdissolution media
weregiveninthefollowing TABLE 1.

Thefriability of the punched tablet werefoundto
be 0.18%w/w, the hardness rangesfrom 5-5.5kgs/cm?.
Theweight variation werefound to bein therange of
0.01%10 0.3%.Theinvivo urinary anadysiswerea so
carried out as mentioned earlier. The U.V spectrum
analysisof the (control) sample showsthe continuous
decrease of thedrug inthe excreted urineasthetime
progressed but in the case of test, the U.V analysis
showsthegradua increaseinthedruginexcreted urine
when compared to that of control. Thisisevident from
thefollowing TABLE 2 and graph 2.

DISCUSSIONS

Thetablet which hasboth 1.D (immediaterelease)
and S.R(Sustai ned release with polymers) wherefor-
mulated and evaluated for their frigbility, hardness, and
weight variations. The result of the friability were
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TABLE 1: Dissolution of thedoublecompressed tablet at vari-
ousmedia

Absorbance of the sample
taken from the following media
Time (minutes) 0.1 N Hcl pH 7.5media pH 8 media

15 0.499 0.153 0.94
30 0.377 0.143 0.73
45 0.241 0.131 0.63
60 0.154 0.101 0.24
90 0.098 0.093 0.095
120 0.042 0.064 0.038
240 0 0 0
TABLE 2: Urinary analysisof thedrug
SNo Time(mins) Test Control
30 0.002 0.802
60 0.551 0.511
0 0.707 0.422
120 0.79 0.38
150 1.586 0.24
180 1521 0.18
210 1.461 0.2
240 1.32 0
1
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Graph 1: Dissolution of thetablet at variousdissolution
media
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Graph 2: Urinary analysisof thedrug
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0.18%W/W whichisan acceptableand withinthe pre-
scribed limits. The hardness of thetablet, which was
determined using M onsanto hardnesstester showed and
acceptablevaluethusproving thetabl et to possessnec-
essary mechanica drength. Theweight variation of these
tabletswasevident to provethat those compressed tab-
letswere of required weight. Tablet which was sub-
jected toinvitro dissolution studiesunder varying ph,
showed four hour instantaneousrelease at aph 1.5-3
s mulating stomach(gastric environment), for pH range
7.5(smulating duodena environment and 8(smulating
distal intestina environment) showed an appreciable
release. Fromtheseinvitro releasesit wasevident that
|.D showed ardleaseat anormd gastric pH. CAP poly-
mer showed anormal instant rel ease which latter de-
creased at a ph 7-8(duodenal environment) and
carbopol, showed the same four hour release at pH
greater than 8 (smdl intestina environment) whichlat-
ter decreasedtoavery low level. Thusat invitro condi-
tion both theimmediate dose and the polymer |oaded
dose showed itsrelease that isbased onits pH of the
dissolution mediawhich gets compl etely exhausted
withinthe period of four hours.

Inurinary excretionanalyssTABLE 2and graph 2
the control (tablet with out polymer showed aconstant
declinewhichwasinitiated afterl/2 hr) but in the test
animal (tablet with polymer) showed an appreciable
increase for about 1-1%% hrs. Which then showed a
declineat second hour. but asharp rise was observed
after the second hour and the sustainity prevalls.

Thusaninitid increasemay beduetol.D andinitia
sustainity may bedueto the CAP polymer and the sud-
den declineof theurinedrug level indicatesthe el apse
of the CAP polymer and ashooting of druglevel after
second hour may be due to release of drug from
carbopol polymer. Thus sustained swelling of the
carbopol was evident from the S.R profile after 24
hrs.

Thereforeonthe basisof invitro releaseat various
pH medias and the in vivo release (Urinary data) it
could besaidthat the polymer isefficient intargeting or
dissolving at the respective pH environment thustar-
geting tothedesired areaof the GI.T. Thishasagreat
impact insugtaning thedrug rleaseandinturnthe phar-
macologica

CONCLUSION

Thisdoublecompressed tablet isarea candidate
for both targeting and sustaining thedrugreleaseinthe
gastrointesting tract, which enhancesthetherapeutic
activity of thedrug and also hasthe ability to reduce
any adverseeffect.

REFERENCES

[11 Joseph R.Robinson; ‘Controlled drug delivery’, 2™
edition, 29, 7-9 (1991).

[2] Lachman, Lieberman; ‘Theory and practise of phar-
macy’ , Joseph.L.Kanig 3™ edition, 14 , 430-433
(1981).

[3] Ansel; ‘Pharmaceutical dosage forms and drug
delivery systems’, 7" edition, 8, 236 (1987).

[4] M.Dimitrov; Acta, PharmMar; 53(1), 25-31 (2003).

[5] FMadsen, N.Peppas, Bio.Materias., 20(18), 1701-
8 (1999).

[6] S.Chen, Singh; J.Pharm.Dev.Technal., 10(2), 319-
25 (2005).

Au Tudian Yourual



