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ORIGINAARTICLE

S

PARTICLE CHARACTERIZA TION OF PRE-COMPRESSED
GRANULES FOR TABLET FABRICATION USING A NOVEL
PHARMACEUTICAL EXCIPIENT

SEEMA PUSHKAR', NIKHIL K SACHAN? S.K. GHOSH

"2 University Institute of Pharmagc€.S.J.M. UniversityKanpur Uttar Pradesh
‘Department of Pharmaceutical Sciences, Dibrugarh UniveBiltyugarh Assam.

Abstract:

Oneof the mostefficientprocesse$or producingunit dosemedicationis the
compactiorof pharmaceuticabowdemixturesinto tablets Theacceptabilityof tablets
formulationsin themarketplacewill beprimarily determinedy patientacceptancén a
classof equaltherapeutiozalue. Theefore appropriateselectioranduseof components
thatimpactonthesepropertiesare of extememportanceHoweverthepharmaceutical
excipientsare required to comply with pharmacotechnicabptnessand regulatory
qualificationsdesiedandimplementedor thepurpose Anypotentialformulationmust
have to be financial viable simultaneouslyfor businesscompetivenessin this
connection, granules fabricated with processed watermelon flesh as novel
multifunctionalpharmaceuticakxcipientfor tablet compessionhavebeenevaluated
for the pharmaceuticaland micromeritic propertiestowards their potential usein
manufacturingof compessedtablets with identified trade merits. Evaluation of
granuleswasperformedusingdrug contentparticle sizeanalysis,angleof reposebulk
and tappeddensity measuement,compessibility index, hausner'sratio and water
treatmentTheparticlesizedistributionwasa normaldistributionin all thebatchesThe
angleof reposeofall batcheglepictsexcellentlow of powderwith addedglidantwhich
was furthersupported byompessibility Indexand Hausner'satio. Theresults pove
thepotentialofformulatedgranulesfor successfutompession.

KEYWORDS-
Granulecharacterizatiopharmaceuticaxcipientsdrugdelivery, pharmaceuticahblets.
INTRODUCTION

Drug delivery systemsplay animportantrole in therapeutigerformanceof medicamentsnd
their commercialsuccessfurthertheseaffect the improvemenif medicationcompliancetoo. Theeasy
administrationfor the patientandthe simple handlingof the active drug dosemakesthe tableta very
favoreddosageform worldwide. In view to obtaindesiredpropertiesof compactsthe usageof powder
formulationscommonlyconsistingdf oneor moreadditivesandit's quiteseldonthatanytherapeutiactive
medicamengivenassuchin its purechemicalform. In facttheamountof excipientss manytimesmore
that the quantity of drug itself. The Pharmaceuticaéxcipients,therefore,have key role to play in
formulation ofdrug deliverysystemsThey caraffect theoverall eficiency andcost efectiveness ofhe
dosagdorm' .Formulatorsapplypracticalunderstandingf pharmaceuticatxcipientso developoptimal,
robustformulationsandtheappropriatananufacturingprocessed\s with drugsubstance®xcipientsare
derivedfrom naturalsourcesor are synthesizeceitherchemicallyor by othermeansThe International
PharmaceuticaExcipientsCouncil definesan excipientas any substancetherthanthe active drug or
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prodrugthatis includedin the manufacturingprocessr is containedn afinishedpharmaceuticalosage
form. During the pastfew years,industryhascometo understandetter the excipientfunctionality and
variability aswell asexcipientstolein thedrug-producsupplychairf . A limited choiceof excipientswith
all of theseattributesare presentlyavailablein the marketcanmakeformulationdesignandchallenge
selectiorof excipient’ . Hence therehasalwaysbeenasearcHor thebetterpharmaceuticagxcipientsor
formulationdevelopmentMoreover investigationof newpharmaceuticatxcipientss alsoanimportant
tool to overcomepatentcurtainsandcostcompetitiveness. Thereforepresentlyin highly competitiveand
increasinglyglobal pharmaceuticamarket, when thereis a mounting pressureon the researchand
developmeniR&D), to shortendevelopmentime and get productsto the marketfasterwith a cost
effectiveformulation newpharmaceuticaxcipientappearso bethemastekeyattechno-scientifitevel
for financial planningandperformancef pharmaceuticanhdustriesin developingcountried . Therehas
beenparadigmshift towardsthe utilization of variousnaturalexcipientswhich have previouslybeen
consumedn someform by public sothatit canbeclassifiedasGRAS (GenerallyRegardedsSafe)and
therebyreducingthe costandtime for regulatoryapprovalsMoreover the naturalmaterialshavebeen
extensively used in thigeld of drug deliveryalso because they areadily available, cost-&fctive, eco-
friendly, capableof multitude of chemicalmodifications,potentially degradableand compatibledueto
their naturalorigin®. In additionthis canbe a potentialmarketingtool in the 'herbalboomworldwide',the
present dagonsumer lookor thenatural ingrediestinthe fooddrug andcosmetics athey believehat
anythingnaturalwill bemoresafeanddevoidof sideeffectsascomparedo their syntheticcounterparts
An increasingmportancds thefactthatplantresourcesrerenewableandif cultivatedor harvestedn a
sustainablenanney they canprovide a constantsupply of raw material. Hencethe comprisedresearch
work presentpharmacotechnicahvestigationof precompressegranulepreparedor tabletfabrication
using processefiiesh of Ctrullus lannatusasa novelexcipient materiafunctionally usedowards tablet
disintegranaction.TheParacetamatastakenasmodeldrugin thisstudy

MATERIALS AND METHODS:

Material and Instruments: Watermeloncollectedfrom openmarket, Poly, N-1-2-Vinyl Pyrollidone
(Merck chemicalsMumbai,India); CalciumCarbonateMagnesiuntStearateTalc (CentralDrug House,
New Delhi, India), Maltodextrin (Hi- Media, Mumbai, India), Paracetamoivas supplied by Merck

ChemicalsMumbai,India.HandBlender(Koryo, KHB 5011), Homogenize(Remilndia), VertexMixer

(SPINIX), Bulk densityApperatus(Hicon), Rotary VacuumEvaporator(Evator Rotatory Evaporator
Medica Instruments,Ltd, India), Spray Dryer (Custom made, Biotech Park, LKO), Refrigerator
(Samsung)VacuumOven (Hicon, India), Grinder (Philips), Sieve# 10 (B.P. Standard),Projection
Microscope(Olympous),Camera(Cannon),Lab. Lyophilizer (STARTEK), U.V visible spectrophoto-
meter(Shimadzul700),High Sensitivity ElectronicBalance(KM-2, Devalnc), USP— Tappeddensity
apparatugElectrolab,India), pH meter(LI 127,Elico Ltd, India), MechanicalStirrer (Remi, India) and

Desiccatoetc.

Collection and Authentication of Fruit: Watermelor(Citrulluslanatus)ruits werepurchasedrom fruit
and vegetablemarket Chakarpurand the samewere confirmedwith University Departmentof Life
SciencesThewatermelorbeingawell knownfruit did notcall for avoucherspecimenio keep.Samdot of
thewatermelortollectedvasusedn all typeof dryingandsubsequerdvaluatiorfor study

Drying methods: The watermelon flestaken of and blendedKoryo KHB 5011) to liquidizethe pulp,
passed througsieve #1Gand thestrain colleted wahomogenized (Rai, India)and shakeim avertex
shaker(Spinix, India) so asto obtainthe desiredhydro-extractecbiomaterialin strainandto remove
undesired fruiparts.This blendfiltered througha muslincloth tohave watesoluble fractiorwhich was
driedto powderusingdifferentdrying methodsviz. directsundrying, vacuumdrying, spraydrying and

lyophilisatiorf.

Preparation of Granules: The granuleswere fabricatedusing non-aqueousvet granulationtechnique
with calculatedequisitequantitiesof thedrugandadditivegTablel), mixedthoroughlyin adoublecone
mixer at 90 rpm for 15 min, anda sufficient volumeof granulatingagent(isopropylalcohol)wasadded
slowly. After enoughcohesiveneswasobtained the masswassievedthough# 14 standardsieve. The
granulesveredriedin ovenatatemperatur&elow40°Cfor 30min. re-shapedndunifiedthroughsieve#

12. Talc, magnesiunstearateandaerosilwerefinally addedasanti-adherentubricantandglidanf.The

granulesso preparedwere usedfor evaluationand storedin desiccatordtill further use for tablet
compression.
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Table 1. Formulation Componentsof Granules

Active M edicament Paracetamol (PCM)

Diluent Microcrystallline Cellulose (MCC)
Binder and Adhesive Corn Starch and PV PK-25

Test Disintegrant Spray dried Watermelon Powder
Lubricant Stearic acid

Antiadherent and Glidant Talc and Aerosil

Presevatives Methy| paraben sodium and

Propy! paraben sodium

Drug Content Analysis: Accurately weighed quantity of the granulescontainingabout0.15 g of

Paracetamoladdedto 50 ml of 0.1 M sodiumhydroxide,diluted with 100 ml of water shakenfor 15

minutesandaddedsufiicientwaterto produce200.0ml. Mixed, filteredanddiluted10.0ml of thefiltrate to

100.0mlwith water To 10.0ml of theresultingsolutionaddedLOml of 0. 1M sodiumhydroxideandfurther

dilutedto 100.0ml with water Mixed well, andthequantificationof paracetamalvasdoneby Measuring
theabsorbancef theresultingsolutionatthemaximumatabout257nmthroughsubsequertalculations
taking'715'asthespecificabsorbancat257nm®.

Granule Strength — Pinch Toughness:Themechanicaktrengthandfriability of the preparedgranules
wasevaluatedhroughanempiric pinchtoughnesassessmenthich heldresponsiblehe percentagef
finesin thegranulatiorandcouldalsoprovideaclueregardingptimalbinderconcentration.

Particle sizedistribution: A sievestackcomprised6 sieveswith anapertureprogressionPowderwas
loadedin thecoarsessieveof theassembledtackandnestis subjectedo mechanicaVibration.After 10
min, theparticlesareconsideredo beretaineconthesievemeshithenweighedhepowdermretainedn the
sievesandtherespectivgparametera/erecalculated.

Bulk and TappedDensities:Exactly50g of granulesvereweighedandtransferredo thecylinderof Bulk

DensityApparatugHicon). The volumeoccupiedby the granulesrecordedasthe bulk volume.Tapped
volume was recordedafter there was no further reductionin volume. Measurementsvere done
quadruplicateand averagebulk and tappedvolumeswere recorded.Bulk and tappeddensitieswere
computedasperthe methodgivenin USPGeneralChapters< 616>" . The datageneratedvereusedin

computinghecarr'sindexandHausner'satioof starchBulk density(LBD) andtappediensity(TBD) was
calculatedisingtheformulagivenbelow™:

Bulk Density=Weightof thepowderMolumeof packing
Tappedensity=Weightof thepowder/Tapped/olume

Angle of repose:Angle of repose(e) wasdeterminedy fixed funnel method” andinferencedrawnas
describedinder generathapter§. Thefixed funnelandfree- standingconemethodemployafunnelthatis
secureaith its tip atagivenheight,'h' whichwaskept2 cm abovegraphpaperthatwasplacedon aflat
horizontalurfaceWith 'r', beingtheradiusof baseof conicalpile:

tané=h/r thus e=tan-1(h/r)
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Table: 2: Flow Propertiesand Corresponding Ange of Repose

Flow Property Angle of Repoe (&)
Excellent 25-30
Good 3135
Fair 36-40
Passable 41-45
Poor 46-55
Very poor 56-65
Veay-very Poor > 66

Carr's Compressibility Index and Hausner'sratio: TheCarr'scompressibilityndexandHauser'satio
werecalculatedisingtappedbulk density(TBD) andbulk densityi.e loosebulk density(LBD) usingthe
formulaasshowedelow”:

Carr's compressibility index (%) = [(TBD-LBD) x100/TBD]
Hausner's ratio = [TBD/LBD x 100]

Carr'scompressibilityindex is a one point determinationrand servesas an empirical guide to

Flowability andconsolidatiorbehaviorof apowder |t isasimpleindexthatcanbeinferredthroughascale
of Flowability asgivenbelowin Table3.

Table 3. Scale of Flowability

Type of Flow Carr’sIndex (%)
Excdlert Flow 5--15
Good Flow 12--16
Fair to Passabe Flow 18--21
Poor How 23--35
Very Poor Flow 33--38
Extremely poor How >40

A similarindexhasbeergivenby HausnerValuedessthanl.25indicategoodflow (=20%Carr's
index), while greaterthan1.25indicatespoorflow (=33 % Carr'sindex).Betweenl.25and1.50added
glidantnormallyimprovedlow.

Water Treatment Test: Granulespreparedwith processedwatermelonpowder were subjectedto

treatmentvith distilled waterin aneat,cleananddry Petridisin view to assesgheirtendencyto disperse
into Gl fluid. The aquaticsamplewas mountedon to the stageof projection microscopefor direct
observatiormfthegranulesindegoingdeformationathangesvith time.
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RESULTSAND DISCUSSION:

Theformulationof soliddosagdormsinvolvesprocessingf multiparticulatgpowdersvhichare
heterogenoum shapesizeandsizedistributions.Theimportanceof regularflow propertief powderor
granulesrom thehopperto thedie of themachinecannotbeoveremphasizedl heneedo ensurehefree
flow propertieof powders
poseslot of challenges$o
thepharmaceutical
formulatorandhence
thereisadesirefor
pre-granulatioprocedure
priortofurtherprocessing &
Granulatioristheprocess
bywhichpowdered
particlesaremadeo !
possessohesivejualities ©
aggregateradhereo
formreguladargersized
multiparticulateentities
calledgranulebythe
additionof agranulating
(binding)fluid. Granulatic
of drugparticlessusually
carriedouttoimpart
cohesivenegsthetablet
formulationandtoimprovt Figure 1: Photographs Immediate taken afier water treatment
ontheflow characteristic
propertieofthe
individualparticlesn ordertoimprovethe
inherenpoor compressiomropertieandto preventsegregationfthe primarilyfrom differencesin
sizeordensity®*2 An importantconsideratiomvhichis oftenignored duringtabletprocessings  the
sizeof theparticlesbeforecompactiofi. Thegoalof pharmacotechnical
characterizationtherefore,is to

' s . predictthe desiredformulation
- A ’ i Ak £ parametersof the granulations
¢ = preparedfor tablet fabrication
O - = | throughappropriate

methodologwhichcouldassure
to a certain extent about the
suitability of powdered
components used for
formulation. The comprised
reviled the prepared granules
had normal particle size
distributionin all thebatchesnd
ranges from 179.52+0.38 to
65.83 + 0.48im. The
formulation F42 had highe$
arithmetic mean diameter (i)
and F5 found with lowest
arithmeticmean(i) diameterlt
is tempting to think of each
particle ina granulamaterial as large molecule ia normalgas orliquid. This approach hgsoblems
becausat is immediatelyapparenthatthe masse®f theindividual particlesare so large that classical
mechanicss all thatis relevantto their dynamicsanddeformatior?’. Thus,the ability of anexcipientto
impactand control the amplitudeof its implicit propertyis intrinsically relatedto the processusedto
generatethe product’.Characteristicsof granulationare reportedto affect a lot the propertiesof
compressedabletsmanufactured. A new componentaddedor replacedin formulation may causea
cognizablaifferencean attributeof granulationlt wasthereforesubjectedo
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