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ABSTRACT:

CaffeineisanxantheinederivativemildCNSactivitylarglyfoundinCofeeCafeaArabica,tea

Theasinsensis,whichisthelargestconsumeddrinkafterwaterintheworld.Heretheresearch

workisanattempttomaskmouthdissolvingcaffeinetabletwhichisanantipsychoticdrugand

analgesicwithantihypertensiveanddiureticdrug.Thecaffeinewasextractedbythefollowing

method.Firsttheleavesofcoffeeandfruitpulp,seedswerecollectedfrommedicinal/herbal

gardenofJeyporeCollegeofPharmacy,whichwasconfirmedbySwaminathanResearchcentre,

Jeypore,asCofeaArabicaplant.Itwaspercolatedinhotwaterovernightsandfiltered.The

collectedsamplewasplacedinseparatedfunnelandaddedchloroform.Afterswirlingitwas

stoodfortimetilltwophasesseparatedandthechloroformwascollectedandevaporatedtill

caffeinewasfoundincrystalform.Micromeriticsstudyofpuredrugmeasuredbytappeddensity,

bulk density,angle ofrepose,carr’sindex ,hausner’sratio which found to be

0.1742,0.2632,33.82%,1.52,33.52 respectively.Superdisintegrantssuch assodium starch

glycolatewasusedtooptimized.Differentbinderswereudedalongwithoptimized

superdisintegrantconcentration.Thetabletswerepreparedbydirectcompressiontechnique.The

tabletswereevaluatedforhardness,friability,weightvariation,wettingtime,disintegrationtime,

anduniformityofcontent.Optimizedformulationwasevaluatedbyinvitrodissolutiontest.
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MANUSCRIPT:

Caffeineisacentralnervoussystem(CNS)stimulantofthemethylxanthineclass.Itisthe

world'smostwidelyconsumedpsychoactivedrug.Unlikemanyotherpsychoactivesubstances,it

islegalandunregulatedinnearlyallpartsoftheworld.Thereareseveralknownmechanismsof

actiontoexplaintheeffectsofcaffeine.Themostprominentisthatitreversiblyblockstheaction

ofadenosineonitsreceptorandconsequentlypreventstheonsetofdrowsinessinducedby

adenosine.Caffeinealsostimulatescertainportionsoftheautonomicnervoussystem.[1](DNA)

andribonucleicacid(RNA).Caffeineisabitter,whitecrystallinepurine,amethylxanthine

alkaloidandischemicallyrelatedtotheadenineandguaninebasesofdeoxyribonucleicacidThe

coffeetree,scientificallyknownasCoffeaarabica,isnativetoAbyssiniaandEthiopia,but

growswellinJava,Sumatra,andotherislandsoftheDutchEastIndies;inIndia,Arabia,

equatorialAfrica,theislandsofthePacific,inMexico,CentralandSouthAmericaandtheWest

Indies.Theplantbelongstothelargesub-kingdom ofplantsknownscientificallyasthe

Angiosperms,orAngiospermæ,whichmeansthattheplantreproducesbyseedswhichare

enclosedinaboxlikecompartment,knownastheovary,atthebaseoftheflower.Theword

AngiospermisderivedfromtwoGreekwords,spermsperma,aseedandaggeion,pronounced

angeion,abox,theboxreferredtobeingtheovary.[3]ExtractionofCaffeinefromTea/coffee

leavesPrincipleExtractionisamethodusedfortheseparationoforganiccompoundfroma

mixtureofcompound.Thistechniqueselectivelydissolvesoneormorecompoundsintoan

appropriatesolvent.Thesolutionofthesedissolvedcompoundsisreferredtoastheextract.In

thecaseofCaffeineextractionfromteapowder,thesolubilityofcaffeineinwateris22mg/mlat

25°C,180mg/mlat80°C,and670mg/mlat100°C.HeretheorganicsolventChloroformisused

toextractcaffeinefromaqueousextractofteapowderbecausecaffeineismoresolublein

chloroform(140mg/ml)thanitisinwater(22mg/ml).Thechloroform-caffeinemixturecan

thenbeseparatedonthebasisofthedifferentdensitiesofchloroform andwaterbecause

chloroformismuchdenserthanwaterandinsolubleinit.Residualwaterisseparatedfrom

chloroform bydrainoutthechloroform throughseparatingfunnel,thuschloroform passed

throughthefunnelwhilepolarsolventssuchaswaterisstillremainsinthefunnel.Waterand

chloroformisslightlysolubleineachother.So,afterseparatingthesolvents,residualwaterwill

remaintheorganiclayer.Mainlyanhydroussodiumsulfiteisusedfortheremovalofwaterfrom

organiclayer.Anhydroussodiumsulfiteisaninsolubleinorganicsolidwhichwillabsorbwater,

thusdryingit.Superdisintegrantssuchassodiumstarchglycolatewasoptimized.Different

binderswereoptimizedalongwithoptimizedsuperdisintegrantconcentration.Thetabletswere

preparedbydirectcompressiontechnique.Thetabletswereevaluatedforhardness,friability,

weightvariation,wettingtime,disintegrationtime,anduniformityofcontent.Optimized

formulationwasevaluatedbyinvitrodissolutiontest.USFoodandDrugAdministrationCenter

forDrugEvaluationandResearch(CDER)defines,inthe“OrangeBook,”anODTas“asolid

dosageform containingmedicinalsubstances,whichdisintegratesrapidly,usuallywithina

matterofseconds,whenplaceduponthetongue.”EuropeanPharmacopoeiadescribedODTsas

“uncoatedtabletsintendedtobeplacedinthemouthwheretheydisperserapidlybeforebeing
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swallowed”andastabletswhichshoulddisintegratewithin3minutes[6].Fastdisintegrating

tablets(FDTs)arealsoknownas“fastdissolving,”“mouthdissolving,”“rapiddissolve,”“quick

disintegrating,”“orallydisintegrating,”“rapimelt,”“fastmelts,”“orodispersible,”“meltin

mouth,”“quickdissolving,”“poroustablets,”“EFVDAS,”or“effervescentdrugabsorption

system”.Thebioavailabilityofdrugsmaybeincreasedduetoabsorptionofdruginoralcavity

andalsoduetopregastricabsorptionofsalivacontainingdisperseddrugsthatpassdownintothe

stomach.Moreover,theamountofdrugthatissubjectedtofirst-passmetabolismisreducedas

compared to standard tablet [8]. The target populations for these new fast-

dissolving/disintegratingdosageformshavegenerallybeenpediatric,geriatric,andbedriddenor

mentallydisabledpatients.Patientswith diarrhea,persistentnausea, or vomiting, whoare

traveling,orwhohavelittleornoaccesstowaterarealsogoodcandidatesforFDTs Sodium

starchglycolate(Primogel,Explotab)anddirectlycompressibleMannitol(D-Mannitol)were

purchasedfromQualikemsFineChemPvt.Ltd.Sodiumstearylfumaratewaspurchasedfrom

Himedia.SodiumsaccharinwaspurchasedfromLobaChemie,Mumbai,andtalcfromNice

ChemicalsPrivateLimited,Hyderabad,India.Allotherchemicalsandreagentsthatwereof

analyticalgradewereused.

Themostimportantparameterthatneedstobeoptimizedinthedevelopmentoffast

disintegratingtabletsisthedisintegrationtime.Fastdisintegratingtabletswerepreparedfirstly

usingdifferentexcipients(bindersandsuperdisintegrants)andthenevaluatedforvarious

parameterslikefriability,hardness,anddisintegrationtimetoselectthebestcombinationfor

formulationoffastdisintegratingtablets.Thecombinationwithlowestdisintegrationtime,

optimumhardness,andfriabilitywasselectedforfurtherstudy.

MATERIALMETHOD&RESULT

Micromeriticsstudyofpuredrug(CAFFEINE)measuredbytappeddensity,bulkdensity,angle

ofrepose,carr’sindex,hausner’sratiowhichfoundtobe0.1742,0.2632,33.82%,1.52,33.52

respectively.The calibrationcurveofCAFFEINEwith0.1NHCLanddistilledwaterswith

enhancedratiocalibratedastraightlinewithregressionvalueof0.999at242nm.Solubility

studywithsolventsdistilledwaterand0.1NHClfoundas15.78,84.29mg/100mLrespectively.

Dissolutionofpuredrugwasfoundto20.18%DRafter30min..

Table1: Formulafor1tablet(200 mg)ofdifferentconcentrationsofsodiumstarchglycolate

(datainmg).

Sr.no. Ingredients F1 F2 F3
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1 Caffeine 2 2 2

2 Sodiumstarchglycolate
2 

(1%)

4 

(2%)

8 

(4%)

3 PolyvinylpyrrolidoneK-30 4 4 4

4 Sodiumstearylfumarate 3 3 3

5 Talc 3 3 3

6 Sodiumsaccharin 5 5 5

7 Mannitol 181 179 175

Table2: Formulafor1tablet(200 mg)fortheoptimizationofpolyvinylpyrrolidoneK-30or
microcrystallinecellulosewithoptimizedconcentrationofsodiumstarchglycolate.

Contents
Caffeine
(mg)

SSG
(mg)

PVK-
30
(mg)

MCC
(mg)

Sodium
stearyl
fumarate
(mg)

Talc
(mg)

Sodium
saccharin
(mg)

Mannitol
(mg)

Formula
no.

               

F1  2 8 2 — 2 2 5 179

F2  2 8 4 — 2 2 5 177

F3  2 8 6 — 2 2 5 175

Table3: FormulaofcaffeineFDTpreparedbydirectcompressionmethod(datainmg).
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Sr.no. Ingredients
Formulafor1tablet

(200 mg)
Formulafor110tablets

(200 mg)

1 Caffeine 2 220

2 Sodiumstarchglycolate 8 880

3
Microcrystalline

cellulose
2 220

4 Sodiumstearylfumarate 5 550

5 Talc 3 330

6 Sodiumsaccharin 5 550

7 Mannitol 175 19250

2.EvaluationParameters

2.1.WeightVariation

Twentytabletswereselectedandweighedondigitalweightingbalanceandaverageweightwas
determined.Thenindividualtabletswereweighed,andtheindividualweightwascomparedwith
anaverageweight

2.2.Thickness

Thicknessoftabletswasdeterminedusingverniercaliper

2.3.Hardness

ThecrushingstrengthofthetabletswasmeasuredusingaMonsantohardnesstesterThe

hardnessismeasuredinkg/cm2 [13].

2.4.Friability
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TentabletswereweighedandplacedinaRochefriabilatorandtheequipmentwasrotatedat
25 rpmfor4 min.Thetabletsweretakenout,de-dusted,andreweighed.Thepercentagefriability
ofthetabletswasmeasuredasperthefollowingformula

2.5.InVitroDisintegrationTest

Thetestwascarriedouton6tabletsusingdigitaltabletdisintegrationtester.Distilledwaterat
37°C±2°Cwasusedasadisintegrationmedia,andthetimetakenforcompletedisintegrationof
thetabletwithnopalpablemassremainingintheapparatuswasmeasuredinseconds

2.6.WettingTime

APetridishcontaining6 mLofdistilledwaterwastaken.Atabletcontainingasmallquantityof
amaranthcolorwasplacedonit.Timerequiredfortheuppersurfaceofthetablettobecome
completeredwasnoted[16].

2.7.DrugContentUniformity

Tentablets(200 mg)werepowderedinmortarpestle,andtheblendequivalentto2 mgof
caffeinewasweighedanddissolvedin100 mLof6.8 pHphosphatebuffersolutions.Thesolution
wassonicated,filteredthroughwhatmanfilterpaper,andsuitablydilutedwith6.8 pHphosphate
buffer,andthedrugcontentwasanalyzedbyusingdoublebeamUVspectrophotometerat
242 nm,respectively.Eachsamplewasanalyzedintriplicate.

2.8.InVitroDissolutionStudy

ThereleaseofformulatedFDTswasdeterminedusingUSPeight-stagedissolutiontesting
apparatus-2(paddlemethod).Thedissolutiontestwasperformedusing500 mLofphosphate
buffersolution,pH6.8at °Cand50 rpm.Asample(5 mL)ofthesolutionwaswithdrawnfrom
thedissolutionapparatusatspecifictimeintervals,andthesampleswerereplacedwithfresh
dissolutionmedium.ThesampleswerefilteredthroughWhatmanfilterpaper.Absorbanceof
thesesolutionswasmeasuredat242 nmusingadoublebeamUVspectrophotometerCumulative
percentage(%)ofdrugreleasewascalculatedusingstandardplotofcaffeine[17]

2.9.Drug-ExcipientCompatibilityStudies

Thesestudieswereperformedinordertoconfirmthedrug-excipientinteraction.Thesestudies
mainlyincludeFTIRspectroscopy.FTIRspectraofpuredrugsandformulatedFDTcontaining

drugwererecordedonFTIRspectrophotometerThescanningrangewasfrom4000to600 cm−1,

andtheresolutionwas1 cm−1.Thescanswereevaluatedforpresenceofprincipalpeaksofdrug,
shiftingandmaskingofdrugpeaks,andappearanceofnewpeaksduetoexcipientinteraction.
Thisspectralanalysiswasemployedtocheckthecompatibilityofdrugswiththeexcipientsused.

2.10.AcceleratedStabilityStudies
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Acceleratedstabilitystudiesareconductedattemperatureof 40+2°C(oven)andatambient
humidityaswellasatroomtemperature(Desiccator).Thetabletswerewithdrawnonthe15th
and30thdaysandanalyzedforhardness,friability,drugcontentuniformity,andinvitro
disintegrationtimewhicharethemostimportantparametersforfastdisintegratingtablets.

3.1.OptimizationofSuperdisintegrantSodiumStarchGlycolate

SuperdisintegrantsaregenerallyusedbyformulationscientistsfordevelopingFDTsorfor
improvementofsolubilityfordrugs.Theprimaryrequirementforsuchdosageformsisquicker
disintegration.TheamountofsuperdisintegrantswasoptimizedintheformulationofFDTs.were
preparedusingdifferentconcentrationsofsodium starchglycolatetostudyitseffecton
disintegrationtime.TheresultsforoptimizationofsuperdisintegrantconcentrationinFDTsby
directcompressionmethodareshown

Table4: Evaluationparametersfortheoptimizationofsodiumstarchglycolate.

Sr.
no.

Evaluationparameters
F1 
(1%)

F2 
(2%)

F3 
(4%)

1 Weightvariation(IP) Passed Passed Passed

2 Friability(%) 0.8 0.8 0.1

3 Hardness(Kg/cm2)±
S.D

2.2±
0.57

1.6±
0.28

1.5±
0.28

4
Disintegrationtime

(sec)±S.D
80±
2.34

59±
6.67

34  ±
2.63

Averageofthreedeterminations.

Table5: Evaluationparametersfortheoptimizationofpolyvinylpyrrolidone(PVPK-30)or
microcrystallinecelluloseasbinderwithoptimizedconcentrationofsodiumstarchglycolate.
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Evaluation
parameters

Weight
variation(IP)

Friability
(%)

Hardness

(Kg/cm2)±S.D
Disintegrationtime

(sec)±S.D

Formulano.        

F1  Passed 0.1 2.2±0.28 60±1.78

F2  Passed 0.2 1.8±0.28 45±1.67

F3  Passed 0.5 2.0±0.00 69±2.89

.

FTIROFCAFFEINE:

Table6: 

StabilitydataofcaffeineFDTatroomtemperatureandatambienthumidity.
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Timeinterval
Dataofthreeprimarybatcheson

0day 15thday 30thday

Evaluation
parameters

B-1 B-2 B-3 B-1 B-2 B-3 B-1 B-2 B-3

Hardness(Kg/cm2)
±S.D

1.5±
0.29

1.8±
0.29

1.5±
0.29

1.5±
0.00

1.5±
0.00

1.7±
0.29

1.5±
0.00

1.5±
0.29

1.5±
0.29

Friability(%) 1 0.6 1 0.2 0.3 0.2 0.1 0.1 0.1

Drugcontent
uniformity(mg)±
S.D

100.8
±3.36

95.6
±

2.34

93.8
±

1.24

99.5
±

2.14

94.5
±

2.67

94.8
±

1.23

98.3
±

2.74

95.4
±

2.36

95.7
±

1.71

Disintegration 
time(sec)±S.D

39±
2.28

47±
1.80

42±
3.01

42±
3.97

50±
4.52

47±
1.66

46±
2.83

49±
2.52

48±
3.75

CalibrationcurveofCaffeinewithdistilledwater

Table12Calibrationcurveofcaffeinewithdistilledwater

Concentration(mcg/ml) Absorbance

0 0

10 0.019

20 0.04

30 0.06
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40 0.082

50 0.106

70 0.147

90 0.195

Calibrationcurveofcaffeinewithdistilledwater

COMPARATIVEZEROORDERRELEASEKINETICSOFDIFFERENTFORMULATION
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TIME %DR

F1 F2 F3

0 0 0 0

0.083(5min) 17.04951 15.473 21.19888

0.25(15min) 41.40595 44.12672 52.13779

0.5(30min) 80.37625 79.65732 93.38967

0.75(45min) 91.33664 86.53421 94.53555

COMPARATIVEZEROORDERRELEASEKINETICSOFDIFFERENTFORMULATION

Series1-puredrug
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Series2-F1

Series3-F2

Series4-F3

CONCLUSION

Fastdisintegratingtabletisapromisingapproachwithaviewofobtainingfasteractionof
thedrugandwouldbeadvantageousincomparisontocurrentlyavailableconventional
dosageforms.TheFDTdosageformhadagoodbalanceoverdisintegrationtimeand
mechanicalstrength.Theprimeobjectiveofthestudywastodevelopcaffeinefast
disintegrating tabletby using commonly availableexcipientsand conventional
technology.Fromthestudy,itwasconcludedthatbyemployingcommonlyavailable
pharmaceuticalexcipientssuch assuperdisintegrants,hydrophilicand swellable
excipients,andproperfiller,afastdisintegratingtabletofcaffeinecanbedeveloped
whichcanbecommercialized.
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