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ABSTRACT

In the present study, we developed sustained mlenatrix tablets of ketoprofen using natural polysne
(pomegranate peel and acacia powders) in diffeferthulations. The tablets prepared by wet granolatmethod
were subjected to evaluation for pre-compressiorrampeters including: bulk density, tapped density,
compressibility(Carr's index) and Hauser's ratids@, the prepared tablets were subjected to evalodbr post -
compression parameters including: weight variatialrug content, hardness and friability tests. AHypical
characters of fabricated tablets were within theegutable limits of pharmacopoeia. In vitro releasedies showed
that different formulations exhibited sustainedeesde of ketoprofen over ten hours period. It wascluded that
the used polymers (pomegranate peel and acaciad@m) can be used as sustained release matrix ttable
provide sustained release of ketoprofenin ordegxtend the duration of its action, reduce the festpy of dosing
and increase patient compliance.
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INTRODUCTION

The plant based polymers have been studied for #mlication in different pharmaceutical dosagen® like
matrix controlled system, film coating agents, aiddms, microspheres, nanoparticles, viscousitifarmulations
like ophthalmic solutions, suspensions, implantd teir applicability and efficacy has been provéhese have
also been utilized as viscosity enhancers, stadjzdisintegrants, solubilizes, emulsifiers, sosjeg agents,
gelling agents, bioadhesives and binders in differdosage forms(1,2). A polymeris a large molecule
(macromolecule)composed of repeating structuraktsunfhese subunits are typically connected by @mtal
chemical bonds. Both synthetic and natural polymars available but the use of natural polymers for
pharmaceutical applications has been attractivausscthey are economical, readily available andtoxie. They
are capable of chemical modifications, potentibllydegradable and with few exceptions, also bioctibfe (3).

The pomegranate peel powder is a natural powdeir@st from Punicagranatum, family Punicaceae, wisch
small tree originating from Asia and cultivatedahghout the Mediterranean region, China, India t®&drica, and
the Americas. Pomegranate peel, since ancient tihessbeen used to treat several diseases. Intréces, the
plant has attracted the interest of researcheex@mining its composition and biological properti€ge fruit is
consumed mainly fresh or in beverage, and is asithice of phenolic compounds, including hydrolyzdhnnins,
which possess high antioxidant activity, ellagitasnare the major polyphenols found in pomegrafrafié (4-6).
Punicalagin, the main ellagitannins in pomegranhges low cytotoxicity in vitro and is not toxic tats when
administered orally, A pomegranate ellagitanningedied dietary supplement proved to be safe fordmuafter 28
days of treatment, and no changes have been rdpiorteematological, biochemical, or urinary anadyér-9).
Arabic gum is the dried sticky exudation acquireainf the stem and branches of Acacia Arabica obdafrem
Valerie's Solanaceae, belonging to family Legumiigos he gum has been recognized as an acidic pohasade
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holding D-galactose, L-arabinose, L-rhamnose, angluduronic acid, Acacia may be principally utilizevithin

oral and topical pharmaceutical formulations asuapending and emulsifying agent, often in mixtuveith

Tragacanth. It is utilized in the preparation o$tikes, lozenges and as a tablet binder (10).Guabi& might have
been effectively utilized as a matrix microencapob agent for the enzyme, endoglucanase, whiobfed to
provide a slow release of the encapsulated enzymhénaaddition increased its stability (11).

ketoprofenis a non-steroidal anti-inflammatory drugvith analgesic and antipyretic properties.
In anti- inflammatory models, ketoprofen has bedrown to have inhibitory effects on prostaglandimd a
leukotriene synthesis, to have antibradykinin atgtivas well as to have lysosomal membrane-stabgiaction,
However, it's mode of action like that of other NB&8, is not fully understood. ketoprofen also usedthe
treatment of rheumatoid arthritis, osteoarthritisprimary dysmenorrhea and acute pain  (12).
In this work, sustained release matrix tablets weatwicated from pomegranate peel and acacia pewddre
formed tablets were characterized and evaluategdr@donged delivery of ketoproen.

EXPERIMENTAL SECTION

Materials
Pomegranate peel powders were purchased from $ogadliers and all other chemicals were kindly pded by
Modern Pharma, Sana'a, Yemen and were of analgiedk.

Methods

Preparation of sustained release matrix tablet

Twelve different formulations of ketoprofen matitiablets with natural polymers pomegranate peel aratia
powders according to table (1) were prepared bygsatulation methods. Ketoprofen, natural polyndihsents,
binders, lubricant and glidants were weighed arsb@a through sieve no.30-mesh(13).Then ketoprof@gmers,
diluents and binders were mixed, then a sufficiaitime of granulating agent (isopropy! alcohol) wasied slowly
to form enough cohesiveness mass in stainlesscgietdiner by rotating the wet mass by stainlaétsrstd. The wet
mass formed was sieved through sieve no. 16-messhtain wet granules. The formed wet granules weied at
40c for 30 minutes, Thereafter, the dried granwese passed through sieve no. 16-mesh to resizgrérailes.
Then Talc and magnesium stearate as glidants &niddnt for each formulation were added and mixextdughly.
The powder was transported into the tablets macliinaly the mixture of tablet granules were a quassed in
8.2mm diameter standard concave punches using rmdanpression machine (Erweka, Germany)(14).

Table (1):Formulations of ketoprofen matrix tablets

Ingredients (mg) F1 F2| F3 F4 F5 Fb H7 8 3 F10  FH12
ktoprofen 100 1000 100 10p 100 190 1po 100 100 1O®@O [1100
Pomegranate 30 50 7 30 30 70 B0 50 70
Acacia 30 50 70

Microcrystallin cellulose| 54 34 14 54 34 14

Polyvinyl pyrolidine 10 10 10 10 10 10 1 1P 10

Dicalcium phosphate 54 34 14 54 B4 L4
Isopropyl alchol Aml| 4mll 4mlf 4m|[ 4ml 4ml 4ml 4ml  4m 4ml | 4ml | 4ml
Magnesim stearate 4 4 4 4 4 4 1 l 4 10 Lo 10
Talc 2 2 2 2 2 2 2 2 2 6 6 6
Total 200 200[ 200 20 20p 200 200 2p0 200 200 POMO |2

Characteristicsand evaluation of granules

Bulk density

Both loose bulk density (LBD) and tapped bulk dgnérBD) were determined. Twenty grams of granudtesn
each formula, previously shaken to break any aggiates formed, was introduced in to 100 ml graduate
measuring cylinder of digital automatic tap denségter (TAP Il, Veego, India) and the volume cdmiles was
measured and j/hoted. After that Tapping was started until nalar change in volume was noted (15). LBD and
TBD were calculated using the following equatioh®D= Weight of the granules /Untapped Volume of the
packing, TBD = Weight of the granules /Tapped Vatuof the packing.

Compressibility index

The Compressibility Index of the granules was debeed by Carr’'s (compressibility) index. It is angile test to
evaluate the LBD and TBD of a granules and theattehich it packed down (16). The formula for Catndex is:
Carr's index (%) = [TBD-LBD] X 100 /TBD].
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If the value of compressibility index or Carr's éxdis equal to 5-15% it indicates excellent flovliépiof granules.
If the value is equal to 12-16%, it indicates gdloavability. If the value of compressibility indeiCarr's index) is
equal to 18-21%, it indicates fair flowability. Rilty, if the value of compressibility index (Caritglex) is greater
than 25%, it indicates that the flowability of gtées is poor.

Hausner Ratio
Hausner ratio is used to determine the flowabditpowders which are used in pharmaceutical prejoara
Hausner ratio, is determined according to the &oja

Tapped density (TD)g/ml,17)
Bulk density (BD) g/ml ° '

Hausner ratio =

If the value of Hausner ratio is less than (<li2H)dicate a powders that is freely flowabilityhereas, if the value
of Hausner ratio is a greater than 1.25 (>1.25hdicates that the powder is poor flowability,

Evaluation of tablets

Weight variation test

To study weight variation, twenty tablets were sedd randomly from each formulations F1-F12 andghved
individually to check for weight variation(18).

Drug content

Five tablets were weighed individually and powdergéde powder equivalent to average weight of tableas
weighed and drug was extracted in phosphate bpffer.4.The drug content was determined using waiétisC
and measuring the absorbancé atax = 260 nm(19).

Hardness

Hardness indicates the ability of a tablet to wahsg mechanical shocks while handling. The hardog#se tablets
was determined by using Erweka-type, Germany hasiiester. It was expressed in kgldive tablets were
randomly picked and hardness of the tablets wasméated (15).

Friability test

The friability of tablets was determined using Vedgiabilator(VFT-India). Twenty tablets were iailliy weighed
and transferred into Friabilator. The Friabilatorsmoperated at 25rpm for 4 minutes. The tablet® wesighed
again. The % friability was then calculated by faten%F =1-(loss in weight/ initial weight)100%. &bility of
tablets less than 1% are considered acceptable(20).

InVitrorelease

The in vitro release of ketoprofen from the forntethtablets was carried out in tablet dissolutiestér DT6R,
Erweka, Germany. USP paddle method was selectpérform the release study of ketoprofen using 90®fm
dissolution medium of phosphate buffer (pH7.4) reived at 37.0 £0.5°C and a stirring rate of 1000.rSix
tablets from each formulation were tested indivijua phosphate buffer (pH7.4) for the followin® h. At every

15 minutes interval for the first hour of dissotutiand 45 minutes until complete the dissolutiarcpss, samples of
5 ml were withdrawn from the dissolution medium amgblaced with fresh medium to maintain the volume
constant. After filtration and appropriate dilutjiothe amount of drug substance present in each lsamas
determined spectrophotometrically at lambda nmax#&x =260 nm (21).

RESULTSAND DISCUSSION
Initially tablets were prepared with drug to polynfpomegranate peel and acacia powders) in rafic@,; 1:0.50
and 1:0.70 in all formulations which were represdnin table (1).The granules of various formulagiomere

prepared and evaluated for bulk density, tappeditigercompressibility(carsindex) and Hausner ratio, table(2).All
the values were within an acceptable limit.
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Table (2): Pre-compression parameter s of ketoprofengranules

Formulation code] Bulk Density (gm/ m|)  Tapped Dé&{gm/ml) | Compressibility(cas index %)| Hausner Ratio(gm/ m|)
F1 0.141 0.172 18.023 1.22
F2 0.045 0.053 18.87 1.18
F3 0.045 0.051 15.69 1.133
F4 0.050 0.057 12.28 1.14
F5 0.045 0.055 18.18 1.22
F6 0.045 0.053 15.09 1.18
F7 0.051 0,063 19.05 1.24
F8 0.050 0.060 16.66 1.2
F9 0.051 0.064 20.31 1.3
F10 0.057 0.059 12.38 1.035
F11 0.054 0.055 13.18 1.02
F12 0.052 0.063 17.46 1.212

The tablets of various formulations were evaludtegdhardness, friability, drug content and unifotyndf weight
and results are represented in table (3).

Table (3): Post-compression parameters of ketoprofen matrix tablets

Formulation | Average weight| Hardness | Friability | Drug content
code +SD (n=20) +SD(n=5) | %(n=20) %(n=5)

F1 204.9+4.2 9.56 +0.61 0.31 102.27 £ 0/06
F2 205.89 +3 10.68+0.84 0.72 102.13+ 0.p6
F3 204.99 +3.4 11.2+0.37 0.33 103.27 £ 0J06
F4 20749+1 9.58+0.37] 0.14 106.47 + 0.06
F5 207.39+1.2 9.9+0.51 0.21 106.47 + 0,06
F6 2074913 9.92+0.67 0.31 106.57 + 0/06
F7 200.59 + 2.5 10.8+0.40 0.32 102.87 + 0J06
F8 201893 11.5+0.24 0.27 105.47 £ 0.06
F9 201.89+1.6 11.74+0.61 0.24 104.77 + 0|06
F10 202.39+2 8.74+0.63 0.81 100.63 + 0/06
F11 202.49+0.9 10.74+0.2p 0.50 101.53 + 0}06
F12 202.39+1.9 11.52+0.2p 0.70 103.77 + 0j06

The weight variation tests were performed accordmghe procedure given in the pharmacopoeia. imegght
variation test, pharmacopeial limit of tablet f@rpentage deviation is 7.5%. The average percedegation of all
tablet formulation was found to be within the phaowmpeial limit and hence all formulations passesl tést for
uniformity of weight.

The friability of all formulation was below the 1ifnit shown in the pharmacopoeia indicating that thability is
within the standard limit. The drug content of fdfmulation was in between 100.63% - 106.47% +0.06%b
values of formulation was found to be within theaphacopeial limits. Figures 1-4 show the in vitetease of
ketoprofen formulation 1-12. The represented dataahstrate the ability of these delivery systerprimong the
release of ketoprofen for up to 10 hours in alhfatations. All formulations showed satisfactorytsirged release
capability with minor variations in releases prefilsing higher concentrations of the polymer ked tdecrease in
release rate, From previous studies, which ardasina our study: G.N.K. Ganesh et al, 2010(22).
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Figure (1): In vitro drug release behavior s of formulation of ketoprofen with natural polymer s (pomegranate peel powder) F1-F3 (n=6)
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Figure (2): In vitro drug release behavior s of formulation of ketoprofen with natural polymers (Acacia powder) F4-F6 (n=6)
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Figure (3): In vitro drug release behavior s of formulation of ketoprofen with natural polymers (pomegranate peel powder) F7-F9 (n=6)
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Figure (4): In vitro drug release behavior s of formulation of ketoprofen with natural polymers (pomegranate peel powder) F10-F12
(n=6)

CONCLUSION

This study showed the feasibility of developingl@ustained release formulation through matritetskemploying
natural polymers including pomegranate peel andciacaowders. Our results show that the formulatexdrim
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tablets of ketoprofen using natural polymers poraegte peel and acacia powders were capable of igxgib
sustained release properties. This will consequdeatid to reducing the dose intake, minimizing kieod level
oscillations, reducing dose related adverse effadtcost and ultimately improve the patient conmuiéa
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