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ABSTRACT

The present study was undertaken to design sustaglease matrix tablets of olanzapine(OZz) for tteatment of
schizophrenia. The tablets were prepared by wahgjation method along with benecel and HPMC K4Nymer
as release retardant polymer. The amount remaed{ilOmg) for all the batches of formulation. Alétbatches
were evaluated for the precompression parametedspast compression parameters. The release kinefitzblets
using hydrophilic matrix of benecel alone could wontrol the olanzapine release effectively forit2whereas
when combined with HPMC K4M could slow down theasé of drug. The dosage regimen of olanzapin@riggl
tablet once in a day. It was chosen as a model ditigan aim to develop a sustained release sy&teia period of
12 hrs. The batch(Oz4) formulation containing 140afi benecel and 26mg of HPMCK4M considered asativer
best formulation (with an in vitro release of 98683This sustained release system was found toedle@lanzapine
at a zero-order rate for 12 hrs. Short term stdpilstudy (at 40+2°C/ 7515% RH for three months) tbe best
formulation indicated that there no significant clgges in drug content. IR spectroscopic study inditdahat there
are no drug excipient interactions.

Keywords: Sustained release; Olanzapine; Benecel; Zero dijgWWet granulation.

INTRODUCTION

Controlled drug delivery system has taken majoe inlthe pharmaceutical development various dofames. It
offers temporal or spatial control over releaserofy. This is due to improved patient convenienug @mpliance,
reduction in fluctuation in steady state plasmaleso decrease intensity of local or systematie sffects and
increase safety margin of high potency drugs. Intrb release systems there is maximum utilizatdrdrug
enabling reduction in total amount of dose adménedi and possibility of delivering drugs having shmological
half life. Controlled drug delivery system[1] givesan existing drug molecule to get a new desigiosage forms
by increasing its market value, competitiveness patknt life among the various novel drug deliveypgtem
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available in the market. Out of various novel ddedjvery systems oral sustained release systemynastd in now
a days.

Sustained-release oral delivery systems are dasignachieve therapeutically effective concentraj@]of drug in
the systemic circulation over an extended periotiné. The goal in designing sustained release drug delivery

system|[3]is to reduce the frequency of the dosing, reducing the dose & providing uniform drug delivery. So,

Sustained release dosage form is a dosage form that releases one or more drugs continuously in

predetermined pattern for a fixed period of time, either systemically or locally to specified target organ.

Sustained release dosage forms provide better control of plasma drug levels, less dosage frequency, less side

effect, increased efficacy and constant delivery. It includes any drug delivery system achieves release of drug

over an extended period of time, which not depend on time. Hydrophilic polymer matrix[4] is widely used for

formulating a sustained dosage form. Hydrophilic matrix system release drug sequentibl swelling to form
gel, diffusion of drug molecules and finally suaerosion[5] of matrixThe present study utilizes the polymer

combination concentration of HPMCK4M and benecel which forms gel to control theg release .

Olanzapine is an atypical antipsychotic drug usethée treatment of schizophrenia[6]. It is alsodusetreat both
negative and positive symptoms of schizophreniateaenania with bipolar disorder, agitation, and gbmgic
symptoms in dementia. Future uses may include riéstnhent[7] of obsessive-compulsive disorder anderge
behavioral disorders in autism. The antipsychotitvay of drug is due to a combination of antagon at D2
receptors in the mesolimbic pathway and 5HT2A ramspin the frontal cortex. Antagonism at D2 reoept
relieves positive symptoms while antagonism at 5ATReceptors relieves negative symptoms[8,9] of
schizophrenia. The drug is well absorbed after adthinistration and absorption is not changed hpdfdPeak
plasma levels occur 5-8 hours after an oral doke.alf-life of drug ranges from 21-54 hours (m&arhrs). The
drug is highly protein bound (about 93%) with aurak of distribution of 10-18 L/kg. About 40% of drus
metabolized in the first pass through the liver[1Bpout 57% of a dose is excreted in urine prinkjpas
metabolites (only 7% as unchanged drug) and ab@ut i@ the feces In general, olanzapine eliminatsosiower in
women, the elderly and non-smokers. Olanzapineoisremoved by dialysis. It is practically insolubte water,
having only 60% oral bioavailability. The objectied present investigations were to prepare sudaneéease
matrix tablets of olanzapine by using benecel i fdifferent batches and to compare the in vittgdelease study
of the different matrix tablets.

MATERIALS AND METHODS

Materials

Olanzapine was obtained from Macleods Pharmaceélutida India. Microcrystalline cellulose (MCC, AvicglH
102) was purchased from S. D. Fine Chem. Labs, (bainindia). HPMC K4M was obtained as a gift sanfpden
Hetero Drugs Pvt Ltd, Hyderabad. Benecel was obthias gift samples from Zydus Healthcare Pvt. Ltd.
Ahmedabad.. All other ingredients used were of tatmry reagents and used as such without furttstinte All
other solvents and reagents used were of analgiadke.

Drug excipient studies

The IR allows to identify of functional groups[1if] various chemicals as well as incompatibilitiesvbeen the drug
and excipients. The IR study explains about theompgaks of drug ,polymers and various excipients their
interactions.

Preparation of sustained release matrix tablets

The tablets were prepared by wet granulation teglaiAccurately weighed[12]quantities of ingredsemtentioned
in Table-1 were passed through sieve No. 30 edoépicant and glidant. They were passed througtiesNo. 80.
All the ingredients except lubricant (magnesiunasite), glidant (talc) were manually blended homogsly in a
mortar by way of geometric dilution. The mixture svmoistened with aqueous solution and granulatealgjtn
sieve No0.30 and dried in a hot air oven at 60°Gdficient (3-4 hrs). So that the moisture contgnatnules reached
to 2-4%. The dried granules were passed througte $i®.30 and blended with talc and magnesium dafhe
homogenous blend was then compressed into routetsgB00 mg each) with standard concave punchaméder
5mm) using 27 station rotary compression machindg€D-27 Cadmach, Engg, Ahmedabad, India).
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Table-1: Composition of Olanzapine (OZ) sustainedelease matrix tablets

Ingredients(mg)/Tablet 0zl 0Oz 0z3 0zZ4
Olanzapine(OZ) 10 10 10 10
Benecel 35 70 105| 140
MCC(Microcrystalline cellulose) 120| 85 50 15
HPMCK4M 26 26 26 26
Magnesium stearate 4 4 4 4
Talc 5 5 5 5
Total weight(mg) 200| 200| 200 20(

Evaluation of granules

Pre compression parameters of sustained release mattablets[13,14]

Angle of repose

The angle of repose of granules blend was detedhiigehe fixed funnel method. The accurately wethhaantity
of granules was taken in a funnel. The height ofhfl was adjusted in such a way that the tip offtimmel just
touched the apex of the heap of the granules. Taeutes are allowed to flow through the funnel liyamnto the
surface. The diameter of powder cone was measunddaagle of repose was calculated using the fotigwi
equation

tarnO=h/r
O=tan*(h/r)
Whereo is the angle of repose,h is the height of conirand r is the radius of the cone base in cm.

Bulk density (ep)
Bulk density was determined by pouring the graninés a graduated cylinder. The bulk volumg(¥nd mass (m)
of the granules was determined. The bulk density egdculated by using the following formula.

Bulk density ¢,)=Mass of granules(m)/Bulk volume of granuleg(V

Tapped densityg,)

The measuring cylinder containing known mass ohgles blend was tapped 1000 times for a fixed tifiee
minimum volume occupied in the cylindeg\and mass of the granules(m) was measured. Tipedagensity was
measured by using the following formula.

Tapped densitg)= Mass of granules(m)/Tapped volume of granulgs(V

Compressibility index(Carr’s index)

The compressibility index determines the flow pmypecharacteristics of granules developed by Caire
percentage compressibility of granules is a dimebasure of the potential powder arch and stabilihe Carr’s
index can be calculated by the following formula.

%Carr’s index=g 6,/ %100
Where gis the tapped density of granules apéséoulk density of granules

Hausner’s ratio
Hausner’s ratio is used for the determination ofvfproperties of granules. The ratio can be catedlay the taking
the ratio of tapped density to the ratio of bulksity.

Post compression parameters of sustained release tmatablets

Thickness

The thickness of individual tablets are measuredidigig vernier caliper which gives the accurate suesment of
thickness. It provides information of variation tifickness between tablets. Generally the unit fockhess
measurement is mm. The limit of the thickness denaof each tablet is5%.

17
Pelagia Research Library



Chinmaya Keshari Sahooet al Der Pharmacia Sinica, 2015, 6(5):15-21

Hardness
The hardness[15] of prepared tablets was determbgagsing Monsanto hardness tester and measuredns of
kg/cnf. Test was done in triplicate.

Friability

Friability of tablets was performed in a Rochelfifator. Ten tablets were initially weighed g\ogether and then
placed in the chamber. The friabilator was operdt®d100 revolutions and the tablets were subjedtedhe
combined effects of abrasion and shock[16]becaus@lastic chamber carrying the tablets drops thieandistance
of six inches with every revolution. The tablets #nen dusted and reweighed(W).The percentageadsilfty was
calculated using the following equation.

TR _ Wwo
%Friability=F = (1 W) x 100

Where, W and W are the weight of the tablets before anerdfte test respectively. The limit for percentage
friability is between 0.5-1%.

Weight Variation:

The weight variation test was done by weighing &fldts individually (Shimadzu digital balance),ctdhting the
average weight and comparing the individual talleights to the average. The percentage weight tiewviavas
calculated and then compared with USP specification

Content uniformity

Drug content[17]for OZ tablet was done by the assathod. First the prepared tablet (10mg API) wasleed and
added to 100ml of phosphate buffer pH 6.8. Aftemdfutes the solution was filtered and from 10mugon 1ml

solution was withdrawn diluted upto 10 ml with ppbate buffer pH 6.8(10 pg/ml). This solution cortcation for

the drug content of formulations were calculateshgicalibrated standard curve equation y=0.053%3#®.The
drug content was determinediatax255 nm by UV-spectrophotometer (ELICO164)agditenk.

In vitro drug release study

The release rate of olanzapisestained release matrix tablets[18.19] was deteuhiusing United States
pharmacopeia (USP) dissolution testing apparates 2y(paddle method) .The dissolution test wasopadd using
900 ml of Phosphate buffer pH 6.8, af 370.5’C and 50 rpm. In specified time intervals an aliopfo 5ml samples

of the solution were withdrawn from the dissolutiapparatus and with replacement of fresh fluidlissolution
medium. The samples were filtered through filtgpgraof 0.45 um. Absorbance of these solutions wezasured at
Amax 255nm using a UV/Visible Spectrophotometer(ERI®4). The drug release was plotted against time to
determine the release profile of various batches.

Statistical analysis
Except dissolution all evaluation parameters wepessed as mean + standard deviation.

Stability studies
Short term stability studies on the above promiggrgulation (at 40+2°C/75+5% RH) have done for Gmtis.

RESULTS AND DISCUSSION

Drug excipient studies

IR Spectrum of olanzapine and benecel polymerkatdd a sharp signal at about 3434 cm-1 correspontdi NH

absorption and CN function absorption at 2084 cmFhe band at 778 cm-1 corresponds to theNH2 waggimd

the band at 1632 cm-1 corresponds to the N-H bgnatiotions. The C-N stretching is located at 10441cr8ince
there are no significant changes in the spectrumiasfzapine and benecel polymer to that of olammappectrum,
there may not be any incompatibility.

Pre compression parameters
All the compressible excipient by wet granulatioethod was prepared using benecel along with HPMCHihé.
granules of different batches were evaluated fec@mpression parameters such as bulk densityedagensity,
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Angle of repose, Hausner’s ratio and Carr’s indek{&-2).The bulk density of pre-compression blends found
to be in the range of 0.56 to 0.60 gm/cc, tappetsithein the range of 0.64 to 0.69 gm/cc, the Gaimtdex values
were in the range of 12.5 to 13.63% ,Hausner's riatithe range of 1.14t01.15 and angle of repogherrange of
25.42 t0 28.42.

Table-2: Pre compression parameters of Olanzapine@ formulations

Formulation codel Bulk density_(gm/cc)iS.D, -Ezmig)igﬁstty Angle of repose_r Carr's Indtix (%) +S.D, Hau)fg'ellas’ratlo
n=3 n=3 (degree) £S.D,n=3 n=3 n=3
0z1 0.56+0.06 0.64+0.05 26.27+0.98 12.5+0.01 1.18%0
0z2 0.57+0.0! 0.66+0.0: 28.36+0.8! 13.63+0.0: 1.1540.0:
0z3 0.58+0.03 0.67+0.03 28.42+1.06 13.43+0.02 10163+
0z4 0.60+0.04 0.69+0.03 25.42+1.03 13.04+0.01 10163

S.D=Standard Deviation, n=Number of readings

Post compression parameters

All the formulated batches of olazapine were eva@ddor post compression parameters such as ha;dwegght
variation, friability, thickness and drug contemtiformity (Table-3). The hardness of the tabletfatations was
found to be in the range of 6.9 to 7.1 kgfcifhe friability values were found to be in the garof 0.52 to 0.68%.
The weight of all the tablets was found to be umifowith low values of standard deviation and withire

prescribed USP limits. The percent drug conteraliche tablets was found to be in the range 08880 99.99% of
the expected OZ content, which was within the aid#p limits. The results are shown in Table-3. Thiekness
values were found to be in range of 3.49-3.50mm.

Table-3: Post compression parameters of Olanzapin®g) formulations

5 -
Formulation Hardness %Friability+S.D, A)Drrg (E)ontent Average wt. of 1ltable Thch:ges)s(mm)
code (kg/cn?) £5.D,n=3 n=3 -y +S.D,n=3 g
0z1 6.9+0.114 0.58+0.01 98.87+0.01, 200.2+0.01 30628
0z2 6.9+0.118 0.68+0.03 99.13+0.42 200.5+0.13 3060
0z3 7.0£0.152 0.54+0.08 99.60+0.13 200.3+0.21 3049
0z4 7.1+0.155 0.52+0.01 99.99+0.12 200.3+0.14 30602
S.D=Standard deviation, n=Number of readings
Fig.1: Comparison of content uniformity various baches of OZ formulations
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Content uniformity

From the content uniformity test by assay methodds found that the percentage of drug content (®pas
maximum in OZ4 formulation (99.99+0.12). Hence #sathe best formulation among the various formafestilike
071, 0Z2 and OZ3.

In vitro drug release study

From the in vitro drug release study it was foulmat the percentage of drug release (%D.R) was mariin OZ4
formulation giving 98.63% of drug release. Hencwdis the best formulation among the various fortiuta like
071(83.59%),072(90.12%) andOZ3(97.63%). (Fig.2)

Fig.2: Comparision ofin vitro drug release study of various batches of OZ formulations
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Stability studies:
Short term stability studies on the above promigorghulation (at 40+2°C/75+5% RH for 3 months) habown.
There was no significance changes in physical agpee and drug content.

CONCLUSION

A sustained release based drug delivery systenbeaesigned for olanzapine using benecel and HPMCE¢g
controlled release polymer that helped in contngllihe drug release from matrix. From the findin§she present
study states that the hydrophilic matrix of benedehe could not control the olanzapine releasectffely for 12
hr whereas when combined with HPMCK4M could slowvdahe release of drug from their matrices and lean
successfully employed for formulating sustaine@ask matrix tablets. Diffusion coupled with erosiaight be the
mechanism for the drug release which can be exgpe¢oteeduce the frequency of administration andetse the
dose-dependent side effects associated with repeatministration of conventional olanzapine tablétswas
evident from the results that rate of drug releeae be controlled through benecel and HPMCK4M. Fitbom
developed formulations the release of olanzaping st in OZ4 formulation i.e. (in-vitro study).ofm the FTIR
study, it was confirmed that the drug & excipieimtshe formulations were compatible with eacheoth
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