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Abstract: Levetiracetam is an antiepileptic drug with goodabiailability, rapid achievement of steady state
concentration after oral administration. Besidealdib has relatively short elimination half-life f®urs). A
drug with a short half-life requires frequent dasiand this makes Levetiracetam an ideal candidatea f
extended-release formulation. Hydrophilic and sad@# polymer matrix such as HPMC K-15M and PEO are
widely used in extended-release delivery becaugheif flexibility to obtain a desirable drug reteaprofile.
To provide a extended-release composition whickarads Levetiracetam over a time period of at kdastt 12
hours when exposed to gastrointestinal milieu faggitating a reduction in frequency of drug admtration
through extended-drug delivery system. Optimizati@s done using®Jull factorial design at 3 levels and 2
factors. From the polynomial equation, both the imaependent factors showed significant effect epeshdent
variables.
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INTRODUCTION:

The scenario of pharmaceutical drug delivery isdigrhanging conventional pharmaceutical dosage$care
being replaced by new drug delivery systems. Thase& drug delivery systems are having edge over
conventional ones in terms of many biopharmacedypiaeameters. One such drug delivery system isamest-
release drug delivery systénThe primary objective of sustained release drefivery system is to ensure
safety, improve the efficacy, reduce the dose ®aqy and ultimately result in improved patient ctiance.
The aim of present work is to formulate extendeagddrug delivery system of Levetiracetam suitalde f
twice-a-day dosindg. In general, extended-drug -release drug delivergttempted to maintain constant,
effective drug level in the body with concomitaninimization of undesired side-effects. Levetiracetapidly
and almost completely absorbed after oral admatistn (99%). Peak plasma concentrations occurrirapbut

an hour following oral administration in fasted gabs. The major metabolic pathway of levetirace{@nvo of
dose) is an enzymatic hydrolysis of the acetamidemug No CYP450 metabolism detected. The short
biological half life of drug also favours developmef a extended-drug release formulatién
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MATERIALS & METHODS

Levetiracetam was obtain as a gift sample from Swpisarma. pvt. Itd, Ahmadabad, HPMC K15M from
Shandong head.ltd, PEO from Colorcon India Ltd, .GRECC from Accelmicrocell.pvt.ltd, Baroda, PVP K-3
from Jiaozuo-Yuanhai-China, Magnesium stearate ftarwent pharm, Ahmedabad, Isopropyl Alcohol from
Sulab lab, Baroda.

Preparation Of Standard Calibration Curve

Standard calibration curve was prepare with thp beHPLC.

Preparation Of 0.05m Monobasic Potassium Phosphate:

6.8 g/L of monobasic potassium phosphate, adjusiéddilute potassium hydroxide to a pH of 5.6.
Mobile phase: Acetonitrile and Buffer (15:85).

Preparation Of Standard Stock Solution.

Accurately weighed 50 mg levetiracetam was transteto 100ml volumetric flask, dissolved in 50 nfl o
mobile phase and diluted up to the mark with mopliase.

Preparation Of Sample Working Solution.

From the stock solution 0.2, 0.4, 0.6, 0.8 and bhdolution was taken and transfer to 10 ml voltriodlask.
The volume was made up to the mark with mobile ph@ke dilutions resulted in 10, 20, 30, 40 anadris@/ml
concentration respectively

Preformulation Study of Drug

Preformulation can be defined as investigationhyfsical and chemical properties of drug substatmeeaand
when combined with excipients. Preformulation stgdare the first step in the rational developmémtosage
form of a drug substance. The objectives of pretdation studies are to develop a portfolio of imhation
about the drug substance, so that this informasiarseful to develop formulation.

Followings studies performed for in the preformigiatstudy.

Micromeritic properties evaluation
Bulk Density (BD)

Loose Bulk Density (LBD): Weigh accurately 25 g of drug (W), which was pregly passed through 20 #
sieve and transferred in 100 ml graduated cylinGarefully level the powder without compacting, agdd the
unsettled apparent volumed)VCalculate the apparent bulk density in gm/mthmy following formula

Bulk density = Weight of powder / Bulk volume

Tapped bulk density (TD). Weigh accurately 25 g of drug, which was previpymssed through 20 # sieve
and transfer in 100 ml graduated cylinder. Thenhaaically tap the cylinder containing the samplerdiging
the cylinder and allowing it to drop under its owaight using mechanically tapped density testerphavides

a fixed drop of 14 + 2 mm at a nominal rate of 3POps per minute. Tap the cylinder for 250 timasaky
and measure the tapped volume)(¥ the nearest graduated units, repeat the tg@pinadditional 750 times
and measure the tapped volume)(¥ the nearest graduated units. If the differdmesveen the two volumes is
less than 2% then final the volume,JMCalculate the tapped bulk density in gm/ml by tbllowing formula:

Tapped Density = Weight of powder / Tapped volume
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Carr’'s Index

The Compressibility Index of the powder blend wagedmined by Carr's compressibility index. It isienple
test to evaluate the BD and TD of a powder anddte at which it packed down. The formula for Catridex
is as below

Carr’s Index (%) = [(TD-BD) x100)/TD

Hausner’s Ratio

It is a number that is correlated to the flow apitif a powder or granular material.
Hausner's Ratio = TD / BD

Angle of repose

Determined by the funnel method. The accuratelgitgpowder blend were taken in the funnel. The liteig
the funnel was adjusted in such a way the tip efftimnel just touched the apex of the powder bléru:
powder blend was allowed to flow through the furinegly on to the surface. The diameter of the pavabne
was measured and angle of repose was calculategl th& following equation.

Tan0 = h/r

Where, h and r are the height and radius of thedpowone respectively.

Drug Excipients Compatibility Study
Drug-Excipient Compatibility Studies by FTIR

FTIR is one of the most powerful analytical techrg to identify functional groups of a drug. In gresent
study, the potassium bromide disc (pellet) meth@s wmployed. Chemical stability was confirmed by IR
spectrometry.

Method of preparation of Extended Release Matrix Talets By Using 3 Full Factorial Designs

A 3% randomized full factorial design was utilized inetlpresent study. In this design two factors were
evaluated, each at three levels, and experimendid tvere carried out at all nine possible comtiames. The
factors were selected based on preliminary stutig. doncentration of PEO (Jand concentration of HPMC-
K15M (X,) were selected as independent variables. The fations of the factorial batches (B1 to B9) are
shown in Table no 2

Method: ER tablets were prepared by wet granulation teclmidhe different stages involved in the process
are:

All the raw materials were passed through sieve @b# and weighed accurately as per formulae. Then
levetiracetam, polymers, MCC and PVP K-30 were ahitteoroughly by trituration in mortar and pestlegtet
uniform mix. This thoroughly mixed powder was kneddvith isopropyl alcohol solution till it forms dgh
mass. This mass was passed through sieve no.@@#ht granules. The granules were spread on #yeaind
kept for drying at 53C for 30 min using hot air oven. The dried granwiese sifted through sieve no. 40 # to
get fines and uniform sized granules and blendd¢ld magnesium stearate. The extended release tabitats
targeted weight of 1000mg was compressed in 1@stabmpression machine. The Hardness of all taleis
maintained at 6 to 8 kg/ém
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Evaluation of ER tablets
Appearance

Twenty tablets of each formulation were taken tecghany discoloration or surface roughness in éidet
formulation.

Weight variation test

To study weight variation, twenty tablets of thenfiolation were weighed using a Mettler Toledo elmat
balance and the test was performed according toffteéal method.

Hardness

The hardness of five tablets was determined ugiegMonsanto type hardness tester and the averdigesva
were calculated.

Thickness

The Thickness of the tablets was determined byguBigital vernier callipers. Five tablets were usedd
average values were calculated.

Friability

The friability of twenty tablets was measured bycR® friabilator for 4min at 25rpm for 100 revolut®
Accurately weighed twenty tablets were placed Raxhe friabrilator for 100 revolutions than deddséed
weighed again.

% Friability = W -- W / Wy x 100

In-Vitro Release study

Drug release studies were carried out using a Y€ 14l basket type dissolution test apparatus @kppus 2,
100 rpm, 37 °C) for 12 hrs in pH-6.8 phosphate éruf®00 ml) and tested for drug release up to cetaglrug
release. At the end of the time period 10 ml ofshmples were taken and analyzed for Drug confefh@ ml
Volume of fresh and filtered dissolution medium veasled to make the Volume after each sample witvalra
Samples were filtered through filter (0i4B) and assayed by HPLC at 210 nm. Cumulative fyastof drug
released from the tablets were calculated andaulats function of timé

Experimental work done:

Using 3 factorial design and nine batches were preparatyy tRolyox WSR 303 & Eudragit RS at three
different levels (low, medium, high). Tablets wenlgaracterized by various physic-chemical parameters
vitro drug release study. Cumulative percentagey deleased at 2 hr, 12 hr arg Qq».The observed and
predicted responses were critically compared. Rletsreen predicted and observed responses weiealtyit
compared. The residual graphs plotted were pl@tetithe percent error was also calculated withecqp the
observed responses

Stability Studies

To assess the drug and formulation stability, itatstudies was done according to ICH guidelineésepared
formulation was kept in humidity chamber maintaired0°C and 75% relative humidity (RH) for one rion
The sample was analyzed for the physical appeardnaeg content, and drug release characteriitics
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Figure No. 1: Calibration Curve of Levetiracetam

RESULT AND DISCUSSION
Preparation Of Standard Calibration Curve

From the standard calibration curve we find outvhleie of Y =54272x +47299 and value df9R.998 as shown
in following fig no 1.

Preformulation Study of Drug
Micromeritic properties evaluation

The results of bulk density, tapped density, Cardex, hausner's ratio and angle of repose asngivfollowing
table no 1.

Table No. 1: Evaluation of powder blend of Factoribbatches

Batch Angle of Bulk_ Tapp(_ad Carr’s Hausner's
code Repose Density Density Index Ratio
(8) (g/ml) (g/ml) (%)

B1 21.56 0.404 0.473 15.22 1.17
B2 23.13 0.452 0.512 14.06 1.13
B3 25.1 0.429 0.504 14.88 1.17
B4 24.38 0.464 0.528 12.12 1.14
B5 22.9 0.42 0.489 14.11 1.16
B6 22.15 0.451 0.512 11.39 1.14
B7 19.8 0.437 0.515 15.15 1.18
B8 20.35 0.449 0.521 13.82 1.16
B9 20.82 0.447 0.511 12.52 1.14

Drug Excipients Compatibility Study

From the results of FTIR it is concluded that thereno interaction between drug and polymer. ThéRFT
spectra of pure levetiracetam, excipient and foatih in Fig no 2 to 4. Pure levetiracetam presents
characteristic infrared spectra in the region @6.8m" C-N functional group, while 3300 ¢hsuggests N-H
group. It also exhibits characteristic infrareddpein the C=0 stretching region of functionalbzaryl group
band at 1641 cih showing its crystalline nature. The characteri§tiH stretching band at 1288 €nof pure
levetiracetam appeared unchanged in physical neéxtod complex.
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Figure No. 2: FTIR of Levetiracetam
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Figure No. 3: FTIR of Levetiracetam + HPMC K-15M
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Figure No. 4: FTIR of Levetiracetam + Polyox

Evaluation of Tablets
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The physical attributes of the tablet were foundoéosatisfactory. Typical tablet defects, such &3ping,
chipping, and picking, were not observed. Resoltother physical evaluations were also found tavitkin an
acceptable range. For instance, Wight variatiogearfor all formulation 998 mg to 1003 mg, % Drumtent
ranges for all formulation are from 98.57% to 1@%2 Hardness of the tablet was found to be 7 kigton7.5
kg/cntf. Thickness was found to be fixed during the corsgicn cycle; values were 3.8 mm to 4.2 mm. The
range of Friability of the batches was calculat&8@o 0.76 which was well within the acceptablegeof 1%
and it indicates that tablet surfaces are strormgigim to withstand mechanical shock or attritionimtystorage
and transportation and until they are consumed.
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In Vitro Dissolution Studies

Result of in vitro dissolution study of all ninetblaes are shown in following table no 4. It wasrfduhat B1,
B2, B3, B4, B5, B6, B7, B8 and B9 have 99.25%, 980690.25%, 98.39%, 99.4%, 92.27%, 97.44%, 95.13%,
91.5% of the drug released during the twelve hour.

Statistical Analysis

Total 9 batches were prepared by applyifda®torial design. All the batches were evaluatad different
polynomial equations were derived for Cumulatived¥ig released at 2 hr fQand 12 hr (@). Derived
equations were checked for validity by preparinghack point batch. Also contour plots were prepdoed
dependent variables. The statistical analysis ef fdctorial design batches was performed by maeltipl
regression analysis using Design-Expert 8.0.7.1wsoé. A statistical model incorporating interaetiand
polynomial terms was used to evaluate the response.

Y =bo+ X 10X 5401 X 1 X o+ 011X 1 24 0,0X 25

Where Y is dependent variable, ib the arithmetic mean response of nine rupss khe estimated coefficient
for factor X.. The main effects (Xand %) represent the average result of changing onerfatta time from its
low to high value. The interaction terms;&%) show how response changes when two factors simedusly
changed.X; and X, are quadratic term to indicate non-linearity.

The polynomial equations were generated by lineatipte regression that quantitatively explain #féect of
the different variables on the attributes.

Data Analysis of Y;(Q>)

The observed value for,@or all 9 batches B1-B9 varied from 27% to 39%. Tesult clearly indicates that
Y, is strongly affected by the independent varialbliglected for the study.he response (Y obtained at

various levels of two independewariables were subjected to multiple regressiogive a quadratic

polynomialequation no.1.

Equation 1
Y1=33.13-4.02%-0.81%+1.31 %X »-1.14X%;1+0.39%»
F- Value - 103.88

P - Value- <0.0001

R? - Value- 0.9905

The above equation clearly reflects the wide ranfevalues of various co-efficienfb). Among the
independent variables selected ahd X% have negative valuiadicating unfavourable effect on;YQ.).

But their interaction have positiwalue of co-efficient (1.31) indicating favouralpeminent effect on ¥ The
variable X and X% were also found to be significant (P<0.05).

Data Analysis Of Y, (Q12)

The observed value for,%6 for all 9 batches B1-B9 varied 90% to 99%. Theuheclearly indicates that
Y, is strongly affected by the independent varialbliglected for the study.he response (Y obtained at
various levels of two independewariables were subjected to multiple regressiogite® a quadratic
polynomialequation no. 2.

Equation 2

Y2= 98.64-3.50%-0.68X%+0.76%.X »-2.92%;1-1.32X%,
F-value: 19.11

P-value: 0.0028
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R% 0.9503

The above equation clearly reflects the wide ranfjeralues of various co-efficienb). Among the
independent variables selected ahd X have negative valuedicating unfavourable effect on,YQ;,)

But their interaction have positivalue of co-efficient (0.76) indicating favouralgeminent effect on ¥ The
variable X and X% were also found to be significant (P<0.05).

Stability Studies

Result of stability study was given in the follogitable no 7. It indicates there are not much obsuegcurring in
tablet's properties in one month of storage.

Table No. 2: 3 Full Factorial Design Of Formulation Batches Qty (ng/Tab)

Factorial Batch Bl B2 B3 B4 B5 B6 B7 B8 B9
Levetiracetam 500 500 500 500 500 500 500 500 500
HPMC K-15M 100 100 100 150 150 150 200 200 200
PEO 100 150 200 100 150 200 100 150 200
MCC 250 200 150 200 150 100 150 100 50
PVPK30 40 40 40 40 40 40 40 40 40
Mg. Stearate 10 10 10 10 10 10 10 10 10
IPA gs gs gs gs gs gs gs gs gs
Total weight 1000 1000 1000 1000 1000 1000 1000 1000 1000
Table No. 3: Evaluation of Tablets of Factorial Bath
B We_lght Hardness Thickness Friability Drug content
atch code variation 2
(kg/cm) (mm) (%) (%)
(mg)
Bl 998 7 4.1 0.65 99.90
B2 1000 7 4 0.45 101.23
B3 1000 7 3.9 0.34 99.56
B4 1001 7.5 4.2 0.47 98.57
B5 1003 7 4 0.23 100.44
B6 1001 7.2 4.1 0.57 99.21
B7 999 7.4 3.8 0.76 99.88
B8 999 7.5 4 0.54 100.10
B9 1000 7.5 4 0.38 98.78
Table No. 4: % Cumulative Drug Release of B1 To B9
Sr.  Time
No. (hn) Bl B2 B3 B4 B5 B6 B7 B8 B9
1 1 28.6 25.6 20.6 27.5 26.7 21.3 30.2 25.8 223
2 2 38.37 34.2 28.12 36.11 33.28 27.29 343 32.26 29.28
3 4 48.3 4755 4533 50.3 49.33 48.32 51.30 47.32 46.30
4 6 62.5 60.25 64.24 635 60.12 59.37 62.25 61.77 5992
5 8 81.34 80.33 78.17 81.25 81.26 79.26 80.92 82.26 8578.
6 10 92,56 90.26 84.27 91.26 89.82 86.27 90.32 88.25 8985.
7 12 99.25 98.67 90.25 98.34 994 92.27 97.44 95.13 915
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Table No. 5: Summary of Quadratic Polynomial Equatbn for Dependent Variables Y and Y,

Quadratic Model Quadratic polynomial equation
Y, Y1=33.13-4.02%-0.81%+1.31X,X»-1.14X%;1+0.39%:
Y, Y2=98.64-3.50%-0.68X%+0.77X%X»-2.92%;1-1.32X>,

Table No. 6: Formula of Optimized Batch

Sr. no. Ingredient Quantity (mg)
1. Levetiracetam 500

2. HPMC k-15M 100

3. PEO 200

4, Microcrystalline cellulose 150

5. PVP K-30 40

6. Magnesium Stearate 10

7. Isopropyl Alcohol Qs

Table No. 7: Result of Stability Study of OptimizedBatch

Condition 40°C/75%RH
Batch No. B3
Time period Hardncgss Friability Drug content % Drug release at
Kg/cm (%) (%) 12 hrs
Initial 7 0.34 99.56 90.25
After 1 month 6.5 0.38 99.32 90.01
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Figure No. 5: In-Vitro Release From Batches B1 To 8
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SUMMARY AND CONCLUSION

It is evident from the results ER tablet prepargdubing 3 factorial design is a better system for twice Wail
extended release tablet. The matrix former Polyo$RAM300 and Eudragit RS can control the release
levetiracetam effectively for 12 hours vitro drug dissolution of different formulations is dad out for 12
hours, Formulation B1, B2, B3, B4, B5, B6, B7, B®w 99.25%, 98.67%, 90.25%, 98.39%, 99.4%, 92.27%,
97.44%, 95.13%, 91.5% drug release. By usinia&orial design the check point was prepareshdw 20.6%
drug release in 1st hour and 90.25% drug. Post zsapn parameters like weight variation, tappeausit
bulk density, Carr's index, hausner's ratio andeanf) repose are within the pharmacopeia limit.tab8ity
studies on the optimized extended release tahletulation on stability storage conditions 40 2@ and 75 +

5 % RH for 1 month. Good storage stability as sss@ by short term stability studies as per ICHigjines.
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