July 2008

Trade Science Ine.

Volume 4 Issue 4

A Tndéian Yournal

— Pyl Paper

M SAIJ, 4(4), 2008 [317-320]

I n vitro studieson guar gum based colon tar geted delivery of aceclofenac

SK.Umadevi*?, P.K.Lakshmi?, N.Narayanan?, Zechariah Jebakumar?, N.Harikrishnan?,
D.D.Rupesh?, V.Vaijayanthi?, Pichandy M uthuprasanna
Department of Phar maceutics, Vel’s College of Pharmacy, Pallavaram, Chennai-117, Tamilnadu, (INDIA)
2Department of Phar maceutics, M adrasM edical College, Chennai, Tamil nadu (INDIA)

E-mail: umar amki2003@yahoo.com

SDepartment of Phar maceutical analysis, Vel’s College of Pharmacy, Pallavaram, Chennai-117, Tamilnadu, (INDIA)

Received: 7" April, 2008 ; Accepted: 12" April, 2008

ABSTRACT

In the present work, colon targeted matrix tablets of aceclofenac and natural
polysaccharide-guar gum was prepared to synchronize the morning stiff-
ness of autoimmune disease, rheumatoid arthritis. In colon specific drug
delivery, the use of biodegradable polymer holdsgreat promise. Four formu-
lae namely GG, GG, GG, GG, were prepared by wet granulation method,
keeping the drug concentration constant but varying the polymer concen-
trations to 36%, 44%, 52%, and 60% w/w with drug respectively. In vitro
drug rel ease studies of punched tabletswere conducted in 3 different media,
0.1 N HCI (stomach pH), pH 7.4 buffer (smulated intestinal fluid) and pH 7.4
buffer with 4% w/v rat cecal contents (simulated colonic fluid). The GG, and
the GG, batcheswere rel easing less than 50% of drug inthe simulated intes-
tinal fluid and in colonic fluid the release was up to 93% (GG,) and 83%
(GG,). Therefore, the GG, batch containing  52% guar gum was considered
suitable for colon targeting. The optimized batch was given enteric coating
with 5% w/v cellulose acetate phthalate in isopropyl alcohol to prevent the

KEYWORDS

Matrix tablet;
Aceclofenac;
Guar gum;
Colon targeting.

drug release in the intestine. © 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Thegoa of any drug delivery systemisto provide
atherapeutic amount of drugto the proper siteinthe
body promptly thereby to maintain the desired drug
concentrationi.e. thedrug delivery system should de-
liver thedrug a arate desired by the needsof the body
over aspecified period of treatment(,

The colon targeting is also exploited for systemic
delivery of activedrug for certain diseasessuch asar-
thritis, nocturna asthmaand anginafor deliveringthe
drug cons stently with the circadian rhythm of thedis-
ease?.

Arthritic diseases such as rheumatoid arthritis, os-
teoarthritis, ankylosing spondylitisand gout exhibit pro-
found circadian rhythmsinthe manifestation and inten-
sity of symptoms. Patientswith osteoarthritistend to
havelesspaininthemorningand moreat night wheress,
rheumatoid arthritis pain usualy peaksinthemorning
and decreases asthe day wears off.

In case of ankylosing spondylitis, back stiffness and
pain are prominent between 6 am and 9 am.
Chronotherapy for al formsof arthritisuses standard
treatment of NSAID. Thedrugsareto bedeliveredto
synchronizethecircadian rhythmsof theabove diseases.

The present work exploits the use of polysaccha-
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ride- guar guminthepreparation of Colon SpecificDrug
Ddlivery (CSDD) system of aceclofenac. Thegum hy-
dratesand swellsforming viscouscolloidal dispersons
which retard the drug rel ease from the tablet into the
intestine. Theinvitro release profile confirmsthat the
vast micro floraand the enzymes present in the colon
leadsto the degradation of the polymer in the colont®.

MATERIALSAND METHODS

Materials

Aceclofenac was obtained from M/s.Padmaja
Pharmaceutica’s, Vijayawada., Guar Gum from M/s.
Romet labsPvt.Ltd, Chennai. All other chemicaswere
of andytica grade.

Methods

Preparation of aceclofenac matrix tablets using
guar gumt

Granuleswere prepared by wet granul ation method
(TABLE 1).

TABLE 1: Preparation of matrix tabletsof aceclofenac and
guargum

Quantity (mg) present in each tablet

Ingredients GG, GG, GG, GG,
Aceclofenac 100 100 100 100
Guar gum 180 220 260 300
Microcrystalline 50 50 50 50
cellulose
Lactose 122 82 42 30
Starch paste 20 20 20 20

Evaluation of granulesand tablets

Granuleswereevauated for angle of repose and
compressibility index. Prepared tabletswereeva uated
for weight variation, thickness, hardness, friability, and
drug content followed by in vitro release studies. In
vitro release studies of tabletsin mediaof different pH

(a) Simulated gastricfluid (SGF) pH 0.INHCI

Dissolution test was carried out as per USP XXI
rotating basket method. 0.1M HCIl was used as the
dissolution medium (900ml), at 100 rpm, temperature
maintained at 37°+1°C. Samplesof 5 ml werewith-
drawna regular timeintervas, filtered, diluted suitably
and assayed spectrophotometrically at 275 nm (UV-
1601 shimadzu).

(b)Preparation of rat cecal content medium (SCF)

The simulated colonic fluids were prepared using
rat ceca content asdescribed by sinhd*? et al. Wister
rats weighing 150-200 gm and maintained on normal
diet wereused. Toinduce enzymesthat specificaly act
on guar gum, theratsweretreated with 1 ml of 1%w/v
dispersion of guar gumfor 7 days.

Forty-five minutes before the commencement of
drug release studies seven rats werekilled by spinal
traction. The abdomen was opened, the ceacum were
traced ligated at both the ends, were opened and their
contentswereindividually weighed, pooled and sus-
pendedinthebuffer (pH 7.4) continuoudy bubbled with
CO, and madeup to volumewith phosphate buffer pH
7.4to0 give 4% wi/v solution of cecal content. All the
above procedures were carried out under CO, inor-
der to maintain anaerobi c conditionsasthe ceacumwere
naturally anaerobic. Animal studieswere approved by
theingitutiond anima ethicscommitte.

(c) Smulated intestinal fluid (SIF)-pH 7.4 and simu-
lated colonicfluid (SCF)-pH 7.4 with rat cecal con-
tents

In SIF (phosphate buffer pH 7.4) the dissolution
wascarried for 8 hr (Samplingtime-1, 2, 3,4, 5, 6, 7,
8hrs) for GG, GG, andfor GG,, GG, thedissolution
was carried out for 24hr (Samplingtime-1,2,3,4,8,12,
16,20 and 24 hrs). Then the medium wasreplaced with
900ml phosphate buffer homogenized with rat cecal
contents (SCF) and thedissol ution was carried out for
24 hrs. 5ml of samplewaswithdrawn at specifiedtime
intervals) and andyzed for aceclofenac at 275 nm. 5ml
of fresh dissol ution medium wasreplaced after each
samplewithdrawd.

RESULTSAND DISCUSSION

In vitro release study
1. Smulated gastricfluid (SGF) pH 0.INHCI

In stomach-simulated condition, the GG, batch of
tabl etsrel eased maximum of 40.15% of acecl ofenac at
the end of 120 minuteswhich may be duetotheless
percentage of guar gum added (38%). The GG, batch
released maximum of 13.43%. The GG, batch of tab-
letsdid not re easethe drug up to 90 minutesand 10.95%
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Figure2: Dissolution profileof GG,, GG, tabletsin smu-
lated intestinal fluid (SI F) control study
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Figure3: Dissolution profileof GG,, GG, tabletsin smu-
lated colonicfluid with rat cecal content (SCF)
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Figure4: Dissolution profileof GG,, GG, tabletsin smu-
lated intestinal fluid (SI F) control study

of thedrug wasreleased at theend of 120 minutes. The
GG, batch of tabl ets rel eased maximum of 8.46% of
thedrug at the end of the 120 minutes. Fromtheabove
resultsit evident that as the percentage of guar gum
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Figure5: Dissolution profileof GG,, GG, tabletsin smu-
lated colonicfluid with rat cecal content (SCF)

increased fromthe GG, to GG, theamount of thedrug
released wasfound to beless. Thiswasdueto the pro-
tectiveeffect of guar gum, which swellsto form abar-
rier to releasethe drug. The datas are represented in
figurel.

2. Insgmulated intestinal fluid (SIF) and smulated
colonicfluid (SCF)

In SIF batch GG, showed 47.56% of drug release
at the end of 7" h and the tablet remained intact but
showed very loosegd likeappearance. The cumulative
percentage drug release for the batch GGl inpH 7.4
buffer withrat cecal contentswas 111.1%. Theamount
of drug released from GG, matrix tablet a theend of 8"
hwasfound to be 50% (SIF) and 108.78% at theend
of 8"hin pH 7.4 buffer with rat cecal contents. The
datasarerepresentedinfigure2 and 3.

Theamount of drug rel eased from the GG, tablets
inthesmulatedintestinal fluid study wasfoundto be
45.20% at the end of 24 h (SIF) and it wasfound that
92.25% of drug wasreleased at the end of 24hinthe
SCF dissol ution medium containing rat cecal contents.
The GG, batch of tabletshavereleased 42.13% at the
end of 24" hinthestimulated intestinal fluid andit was
found that 83.3% of drug wasreleased from the GG,
batchinthepH 7.4 buffer solution with rat cecal con-
tents. Thedatas are represented in figures4 and 5.

It was observed that adrug rel ease of maximum
40.15% wasfoundin 0.1 N HCL from GG, and mini-
mum 10.95% and 8.46% from the GG3 and GG,
batches respectively. It is evident from the data that
GG, and GG, batchesreleasesmall quantity of drugin
the stomach media, so they can be cons dered asmod-
erateformulage. The release of drug from GG,, GG,,
GG, and GG, tabletsin SIF, it wasfound that GG, and
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GG, tablets which were containing 38% and 47% of
guar gumcould not protect thedrug releaseinthe stom-
ach media and 50% of drug was released from both
the batches at the end of the studieswithout rat cecal
contents (SIF). The GG, and GG, batches released
45.20% and 42.13% of drug at the end of 24™ hr re-
spectively. Thematrix tablets contai ning 55% and 64%
of guar guminthebatches GG, and GG, were consid-
ered suitablefor colon targeting but incomparison to
the percentage of drug rel eased in the presence of rat
cecal matter, the GG, batch wasrel easing amaximum
of 92.25% of thedrug whereasthe GG, batch released
83.3% of drug at the end of 24" h of the study.

CONCLUSION

Thissuggeststhat theamount of guar gum present
in GG, batch wasenoughto retard thedrug releasein
the upper G| tract Amongst all the approaches used
for colon targeting, amicrobially controlled delivery
system isthe most appealing asit relieson aunique
enzymatic ability of thecolonic microfloraand enables
amorespecific targeting independent of pH variation
aongtheGl tract in the present work 55% of guar gum
have been concluded as an optimised percentagein
designing colon specific ddivery of aceclofenacfor the
treatment of chronobiologica symptomsof arthritis.
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