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ABSTRACT

Acyclovir was formulated as orabntrolled release matrix tablets using natural ayhthetic polymers separately
or in combinations. Tablets were prepared by direminpression method. The tablets were evaluatéickness,
weight variation test, drug content, hardness, Hiliy and in vitro release studies. All the forratibns showed
compliance with pharmacopoeial standards. The tesof dissolution studies indicated that formulatib3 was
most successful of the study. The formulation Fibéed Anomalous (non-Fickian) diffusion mechani8ased on
the results of in-vitro studies it was concludedttthe natural and synthetic polymers can be usedraefficient
matrix former to provide controlled release of doyir. FT-IR study indicate the absence of intei@mttbetween
acyclovir and excipients.

Key words. Acyclovir, Hydroxy propyl methylcellulose (HPMC 1K0), Locust bean gum (LBG), Xanthan gum
(XG), Tamarind seed polysaccharide(TSP).

INTRODUCTION

Oral route of drug administration is oldest ancesafnode of drug administration. It posses sewatahntage. It
does not pose the sterility problem and minimat oé damage at the site of administration. Most swnly used
method of modulating the drug release is to inclitden a matrix system because of their flexibilityost
effectiveness and broad regulatory acceptance.o/bgdrophilic polymers in matrix for controlledlease of an
active agent is known in the art. For controllel¢ase solid dosage form comprising a drug dispensédrmly in
hydrophilic polymers, release of drug is controlfgimarily by diffusion of the drug, or by surfaeeosion of the
hydrophilic polymers in the surrounding medium, lmr combination of the two processes. Hydroxy propyl
methylcellulose is the dominant hydrophilic vehiéte the preparation of oral controlled drug detivesystems.
Numerous studies have been reported in literagwiew[1, 2]

Natural gums are biodegradable and nontoxic, whigiirate and swell well on contact with aqueous @ednd
these have been used for the preparation of ddsagé3].

The hydrophilic polymer xanthan gum is a high noalar weight hetero polysaccharide gum producea lpyre
culture fermentation of a carbohydrate with the noicganismXanthamonas campestrid has been widely used in
oral and topical formulations, cosmetics and foaslssuspending or stabilizing agent, and releaseatagent in
hydrophilic matrix formulations[4].
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Locust bean gum (LBG) is a plant seed galactomarsc@nposed of a 1-4 linked 3 -D- mannan backbotie iw6-
linked a -D- galactose side groups. It is a nomamiolecule consisting of 2000 residues[5]. In LE tfatio of
mannose to galactose is 4:1. It is not affectethbyionic strength or pH but will degrade at exteefabove pH 10)
pH at higher temperature. LBG structure contaimg lstretches of bare mannose backbone (up to 8@abnose
units long) which is responsible for synergistitenmaction with other polymers and greater functiiby{&, 7].
Tamarind seed polysaccharide is a galactoxylogaligalated from seed kernel ®amarindus indicalt possesses
properties like high viscosity, broad pH toleraacel adhesivity[8]

Acyclovir is a potent antiviral drug useful in tireatment of Herpes simplex, Herpes zoster, Chiganand HIV
infection. Acyclovir has a short biological haifiel 2.5h and also dosing frequency of 200mg/400ntigngs a day
depending upon type of infection. An alternativasel of 800mg leads to plasma fluctuations. Cowttotelease
formulation is need for acyclovir because of it gHmological half life and also to overcome adweside effects,
poor patient compliance, reduce dose and maintgiform drug levelS.

The objective of present work is to develop @ntmlled release matrix tablets of acyclovir bging natural and
synthetic matrix polymers alone or in combinatéord study on polymer concentration effect oreasé pattern.

MATERIALSAND METHODS

Materials

Acyclovir is obtained as gift sample from Arochendllistries (Mumbai). Xanthan gum, HPMC K 100, Lddwesan
gum and ethyl cellulose were purchased from Rebebab Fine Chem Industries (Mumbai),Micro crystadli
cellulose was procured from Loba Chem PVT .LTD, (hhai). Starch 1500 was obtained from Strides Aaty |
(Bangalore).Magnesium stearate and Talc wereireatafrom Sd Fine Chem LTD (Mumbai). All the othe
ingredients used throughout the study were of aicalygrade and were used as received.

Extraction of Tamarind Seed Polysaccharide™®.:

To 20 g of tamarind kernel powder, 200 ml of coistiled water was added and slurry was preparée Jlurry
was poured into 800 ml of boiling distilled wat&he solution was boiled for 20 mints under stirrgundition in a
water bath. The resulting thin clear solution wagtkovernight so that most of the proteins andréitszttled out.
The solution was then centrifuged at 5000 rpm fonfnutes. The supernatant was separated and pintioetivice
the volume of absolute ethanol by continuous stirriThe precipitate was washed with absolute ethatiethyl

ether and petroleum ether and then dried at 5060Ader vacuum. The dried material was ground #wkd to
obtain granules of different particle size rangbe Particle size range of 150-75 microns was useegbrieparation
of tablets.

Fourier Transform Infrared (FT-IR)Studies:

FT-IR spectra of pure acyclovir and their respecffysical mixture were taken to assure the comifitibetween
pure acyclovir and its physical mixtures. Infrasggbectrum was taken (Shimadzu FT-IR system,Japastédnyning
the sample in KBr discs .

Preparation of Matrix Tablets:

Matrix tablets were prepared by direct compressimihod. The composition of various formulationgjirgen in
Table 1. All the ingredients were sieved by mesh40) and mixed with other ingredients and the pawdixture
was compressed with 9 mm flat shaped punches dhirstation mini rotary tableting machine(Shakti Phatech
Pvt.Ltd) at 750mg weight. Ten different formulas vimg different concentrations of hydroxy propyl
methylcellulose, tamarind seed polysaccharide dbbean gum , xanthan gum and ethyl cellulose weveloped
to study the effect of polymer concentration ongrelease.

Evaluation of Tablets:
Prepared tablets were evaluated for thickness,hveigriation, drug content, hardness and frigbgitcording to
official methods .

In-vitro drug relase studies:
In-vitro dissolution studies of acyclovir tablets were igatrout in USP XXIII tablet dissolution test apas-
lI(Electrolab) employing a paddle stirrer rotatiag50 rpm. The dissolution medium consisted of #B®f 0.1 N
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Hcl (pH 1.2) for 2hours and then the pH was chartge&l8 by adding 250 ml of 0.2 M tri sodium phoaghfor the
rest of the dissolution duration. The temperatdréne dissolution medium was maintained at 37# G.Ehroughout
the experiment . 5ml of sample was withdrawn atletermined time intervals replacing with an equarity of
drug free dissolution fluid. The samples withdramere filtered through 0.4bmembrane filter and drug content in
each sample was analyzed after suitable dilutio¥§Vis Spectrophotometer at 255 nm, and cumulagigecent
drug release was calculated. The study was perfbimgiplicate. The results of dissolution studvesre shown in
Figure 1

Data Analysis:

To analyze the mechanism for the release and eeteds kinetics of the dosage form, the data obthimas fitted in
zero order, first order, Higuchi matrix and KorsrmaeyPeppas models. The best-fit model was selelsyed
comparing the Rvalues obtained are presented in Tabf@ 3

RESULTSAND DISCUSSION

The FT-IR Spectrum of pure Acyclovir and its phgdimixture with polymers and different excipiente ahown in
Figure 2A to 2E and 3F to 3J. Pure acyclovir stibweaks at 3522.02¢HO-H stretching),1608.63ci(O-H
deformation),3471.87 ¢ (1° N-H stretching) , 2927.94 ci(aliphatic C-H stretching anti symmetric), 2854.65
cm® (aliphatic C-H stretching symmetric), 1485.19 “tifaliphatic C-H deformation), 1712.79 &n{ C=0
stretching) and 1105.21 ¢ (C-O stretching). Infrared absorption spectrumfafnulation F5 shows peaks at
3522cm(O-H stretching),1600ch(O-H deformation),3400 cih (1° N-H stretching) , 2950 cih(aliphatic C-H
stretching anti symmetric), 2800 crfaliphatic C-H stretching symmetric), 1450 tgaliphatic C-H deformation),
1720 cm' ( C=0 stretching) and 1105 ém(C-O stretching). As the sharp characteristic pazfkacyclovir did not
change in physical mixture with polymer and diffgrexcipients , indicating no possible interaction.

The prepared tablets were evaluated for paramsters as weight variation, drug content, hardnefsgbility,
thickness and were found to be in the range of +@£6 to 751+0.48, 98.12+0.36 to 101.28+0.10, 4.2800
6.0+£0.12, 0.324£0.12 to 0.64+.04, 5.54+0.04 to 6.0+ The formulated matrix tablets met the phawpateal
requirement of uniformity of weight. All tablet®nformed to the requirement of drug content, hesdn friability
and thickness. Results are provided in Table 2.

Marketed formulation ( Herperax 200mg, Micro ldibsited) released 100% of drug in 10 minutes. @heunt of
acyclovir released from formulation F1 to F10 astfihour ranged between 23.64 to 30.16 (Figure Aglymer
HPMC K100 has been well known to retard the drdgase by swelling in aqueous media. A polymer'ditghtio
retard the drug release rate is related to itsogitg. Processing factors including particle sizardness, porosity
and compressibility index etc. also can affectriease rate of drug from tabléts The hydration rate of HPMC
depends on the nature of the substituents likedxyghropyl group content. Hence, HPMC K100 was usechuse
it forms a strong viscous gel in contact with aquemedia which may be useful in controlled delivefgrug™®.

Formulation F1(70% of TSP),F2 (60% of TSP), F4(66841PMC K 100 and 10% of EC), F5(60% of TSP and
10% of EC) and F6(50% of TSP and 20% of EC) wete tbsustain release for 10 tol2 hours .A leassyunt of
drug release rate was obtained with more conatorr of tamarind seed polysaccharide. Among tifferént
formulation, matrix tablets containing blend of HEMK100 and tamarind seed polysaccharide in theo rati
60%:10%,could sustain the release up to 12 hdurs.release from formulationF3 was found to be sloand
more controlled when compared to other formulatibns possibly due to the arrangement of moreceoirated
,viscous gel layer and increased gel tortuosity.

Formulation F7(70% of XG),F8 (60% of XG and 10%.&G), F9 (50% of XG and 20% of LBG) and F10(35% of
XG and 35% of LBG) were able to sustain release8fto 11 hours. A reduced amount of drug releasgas
obtained when xanthan gum combined with locust lgean than xanthan gum alone . Formulation istrated
much more controlled drug release compared therdiormulations (F7 to F9) is probably due toesgistic
interaction between two polymers , burly and tidagel around the matrix.

The release data was fitted to various mathealatiodels to evaluate the kinetics and mechanisdrugf release.
The kinetic data of all the formulations F1 to Fdduld be best expressed by zero order equaticdheaplots
showed highest linearity (?R0.985 to 0.999), than first order release kirsf& 0.674 to 0.850 ). The n values
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obtained from Korsmeyer Peppas plots ranges from3{® to 0.5861) indicate that mechanism of reeais
formulations F1to F10 was Anomalous (non-Fickidiffyision.

Table 1: Tablet composition of different formulations of acyclovir controlled release matrix tablets (mg/tablet).

FORMULATION CODE

INGREDIENDS F1 F2 F3 F4 F5 F6 F7] F4 F9 F10
Acyclovir 200 | 200| 200f 20Q 200 200 200 200 200 200
Tamarind seed polysaccharidge 5p5 450 450 B75 |4505 |37- - - -
HPMC K 100 - - 75 150 - - - - - -
Ethyl cellulose - - - - 75| 15( - - - -
Xanthan gum - - - - - - 52% 450 375 2625
Locust bean gum - - - - - - - 75 150 262.5
Microcrystalline cellulose 25 77% 25 25 25 25- - - -
Starch 1500 - - - - - - 28 25 2P 2.5
Magnessium stearate 15 15 15 15 15 L5 15 15 15 15
Talc 75| 75| 75/ 75 78 75 7b 75 75 75

Table2: Tablet propertiesof the different for mulations of acyclovir controlled release matrix tablets

Parameter F1 F2 F3 F4 F5 F6 F7 F8 F9 F1D
Thickness(mm) 5.58 5.76 5.67 5.73 5.85 6.00 5.54 5.62 5.71 5.68
+0.06 +0.08 +0.05 +0.04 +0.07 +0.02 +0.04 +0.07 +0.02 +0.08
Hardness(kg/cR) 4.2 4.6 4.8 4.9 5.4 5.8 5.2 5.6 5.8+ 6.0
+0.08 +0.02 +0.16 +0.06 +0.10 +0.18 +0.08 +0.06 0.14 +0.12
Friability (%) 0.€2 0.58 054 042 0.38 032 0.58 0.63 061 0.¢4
Drug content(%) 99.92 101.26 99.64 98.12 101.18 100.60 98.62 99.84 101.28 | 100.22
+0.28 +0.10 +0.20 +0.36 +0.24 +0.30 +0.18 +0.36 +0.10 +0.12

All the values are expressed as mean +SD, n=6
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Figure 1. In vitro dissolution profile of F1to F10 for mulations.
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Table 3: Kineticsof drug release from acyclovir controlled release matrix tablets.

) . ) . . . . . Korsmeyer et al's plots
Formulation Zero order regression First order regression Higuchi equation regression Rearession Slone
code coefficient(R) coefficient(R) coefficient(R) coefﬁ%ient ® (n?
F1 0.99¢ 0.75¢ 0.97( 0.97¢ 0.555¢
F2 0.98¢ 0.71¢ 0.94¢ 0.96¢ 0.544:
F3 0.997 0.723 0.982 0.985 0.5861
F4 0.999 0.674 0.975 0.978 0.5524
F5 0.995 0.850 0.984 0.986 0.5748
F6 0.996 0.765 0.977 0.983 0.5490
F7 0.98¢ 0.74¢ 0.98¢ 0.99¢/ 0.538:
F8 0.99¢ 0.75¢ 0.98i 0.99:¢ 0.537¢
F9 0.994 0.776 0.981 0.992 0.5701
F10 0.998 0.729 0.979 0.987 0.5785
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Figure2: The FT-IR spectra of pureacyclovir(A), acyclovir with HPM C K 100(B), acyclovir with ethyl cellulose (C),acyclovir with locust

bean gum(D) , acyclovir with xanthan gum (E) .
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FIGURE 3: The FT-IR spectra of acyclovir with tamarind seed polysaccharide (F), Acyclovir + tamarind seed polysaccharide + hyrdoxy
propyl methyl cellulose K100 + microcrystalline cellulose + magnesium stear ate + talc (for mulation)F3(G), Acyclovir + tamarind seed
polysaccharide + ethyl cellulose + microcrystalline cellulose + magnesium stear ate + talc (for mulation)F5(H) , acyclovir + xanthan gum+
starch 1500 + magnessium stear ate + talc (for mulation)F7(1), acyclovir+ xanthan gum+ locust bean gum + star ch 1500 + magnessium
stearate + talc (formulation)F10(J).

CONCLUSION

From the study it was concluded that the finesttratled release of tablet might be produced gisitamarind
seed polysaccharide and HPMC K 100. AdditionrHPMC K100 was found to be helpful to control dredease.
Slow, controlled and complete release of acyclofir a period of 12 hours was obtained from mateaiklet
formulated with blends of HPMC K100 and TSP ir66P6:10%. The mechanism of drug release from fortimra
F3 was diffusion coupled with erosion. Suitable bamation and concentrations of polymers providadyfaood

controlled drug release.
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