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ABSTRACT

OBJECTIVE:TheobjectiveofthisstudywastoenhancethesolubilityofDapsone,a poorly

soluble drug, by preparing solid dispersions using urea through the solvent

evaporation method.

METHODS:

1.
2.

Characterizationofnaturalsuperdisintegrantsformorphologicalcharacteristics.
Solubilitytestingofnaturalexcipientsinvarioussolventstoassesstheirgel
formation properties.

Determinationofswellingindexto evaluateporosity,usingPlantagoovataasan

example.

. Analysisofmoisturecontent,lossondrying,andtotalashfornaturalexcipients,

conforming to standards.
Phytochemicalscreeningofnaturalexcipientsforabsenceofsaponins,steroids, and
alkaloids.
CharacterizationofDapsonepuritythroughorganolepticcharacteristicsandmelting

point determination via capillary tube method.

7. SolubilitytestingofDapsoneindifferentsolvents.

Preparationofsoliddispersionsusingureathroughsolventevaporationmethod.

9. Characterizationofsoliddispersionsfordrugcontent,dissolution,X-ray

diffractions, and FTIR studies.

RESULTS:

> wh =

Allnaturalsuperdisintegrantsexhibitedfavorablemorphologicalcharacteristics.
Naturalexcipientsformedgelinwaterandwereinsolubleinorganicsolvents.
Plantagoovatashowedthehighestswellingindex,indicatingincreasedporosity.
Moisturecontent,lossondrying,andtotalashvaluesfornaturalexcipientsmet
standards.
Phytochemicalscreeningrevealedabsenceofsaponins,steroids,andalkaloidsin

natural excipients.

. Dapsonepuritywasconfirmedthroughorganolepticcharacteristicsandmelting

point determination.

. Dapsoneshowedpoorsolubilityinwaterbutwassolubleinsomeorganicsolvents.

Vv



8. Soliddispersionspreparedwitharatioof1:3ofDapsonetoureashowedbetter drug

content and dissolution (99.62% at 20 minutes).

CONCLUSION:

Solid dispersions of Dapsone with urea prepared by the solvent evaporation method
significantlyimprovedits solubilityanddissolutionrate.Thisapproachcouldbepromising for

enhancing the bioavailability of poorly soluble drugs like Dapsone.

KEYWORDS:

Soliddispersions,Dapsone,Urea,Solventevaporationmethod,Solubilityenhancement, Drug

dissolution, Natural excipients, Phytochemical screening.
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CHAPTER-1

MOUTHDISSOVINGTABLETS
1 INTRODUCTION:

Drug delivery system is an efficient tool for enhancing market, extending product life
cycles and creating opportunities. Drug delivery system (DDS) makes a significant
contribution to global pharmaceutical sales through market segmentation, and is
moving rapidly’. Despite of tremendous innovations in drug delivery, the oral route
remains the preferred route for administration of therapeutic agents because of
accuratedosage,lowcosttherapy,selfmedication,noninvasivemethodandeaseof

administration leading to high level of patient compliance?. The most popular dosage

forms are being conventional tablets and hard gelatin capsules.

One study showed that approximately 26% of 1576 patients do not take their
prescribed medication as they encountered problems when swallowing conventional
tablets. Often, the main complaints are the size, surface and taste of the tablets. An
estimated 35% of the general population, and an additional 30—-40% of elderly
institutionalized patients and 18-22%of all persons in long-term care facilities, suffer
from dysphagia. This disorder is associated with many medical conditions, including
stroke,Parkinson‘s,AlDS, thyroidectomy,headandneckradiationtherapy,andother

neurological disorders, including cerebral palsy.

The conventional dosage forms (tablet and capsule) have wide acceptance up to 50-
60% of total dosage forms. Tablet is still most popular conventional dosage forms
existing today because of ease of self administration, compact in nature, easy to
manufacture and it can be deliver in accurate dose. One important drawback of solid
dosage forms is the difficulty in swallowing (dysphagia) or chewing in some patients
particularly pediatric and geriatric patients. The problem of swallowing is common
phenomenon in geriatric patient due to fear of choking, hand tremors, dysphasia and
in young individuals due to underdeveloped muscular and nervous systems and in
schizophrenic patients which leads to poor patient compliance. Difficulties in
swallowing of tablet and capsule are also occur when water is not available, in

diarrhea,coughing during the common cold,aIIergicconditionandbronchialinfection3_



Recent advances in the novel drug delivery systems (NDDS) aim to enhance safety
and efficacy of drug molecule by formulating a convenient dosage form for
administration and to achieve better patient compliance i.e., one which will rapidly

disintegrateordissolve inthemouthwithouttheneedofwater;fastdissolvingtablets (FDT)
4,5

The Center for Drug Evaluation and Research (CDER), US FDA defined Fast-
dissolving/disintegratingtablets(FDTs)are“Asoliddosageformcontainingmedicinal

substances, which disintegrates rapidly, usually within a matter of seconds, when
placed upon the tongue”. Recently European Pharmacopoeia also adopted the term
Oro Dispersible Tablet defined as uncovered tablet for buccal cavity, where it
disperses before ingestion . Fast disintegrating tablets (FDT) are also known as fast
dissolving,mouthdissolving,rapid-dissolve,quickdisintegrating,orallydisintegrating,

rapimelt, fast melts, orodispersible, melt-in-mouth, quick dissolving, porous tablets,

EFVDAS or Effervescent Drug Absorption System €.

Taste-masking is of critical importance in the formulation of an acceptable FDTs.
Traditional tablet formulations generally do not address the issue of taste masking,
because it is assumed that the dosage form will not dissolve until passing the oral
cavity.Eliminationofthebitternessofthetabletcanbeacheivedbyaddingflavorsand

sweetening agent or by sugar coating on the tablets.

To increase the tablet disintegration, super-disintegrants are added in it, which are
very helpful to increase the bioavailability of tablet and to increase the disintegration
propertyoftabletinsaliva. ThepatientscanfeelthenormaldisintegrationtimeofFDT from5-
30sec.FDT’saremainlypreparedbyvariousmethodslikedirectcompression, wet
granulation, solid dispersion and tablet molding etc. Direct compression method is
themost widely used and easiestorcosteffectivemethod forFDT as compared to other

methods.

1.1 REQUIREMENTSOFFASTDISSOLVINGTABLETS

v Haveapleasingmouthfeel



Haveanacceptabletastemaskingproperty
Shouldbeharderand friable
Leaveminimalornoresidueinthemouthafteroral administration

Exhibit low sensitivity to environmental conditions such as humidity and

temperature

Allowthemanufactureoftabletusingconventionalprocessingandpackaging

equipments.

1.2 ADVANTAGESOFFDT

FDTsofferdualadvantagesofsoliddosageformsandliquiddosageformsalongwith special

features which include:

Accurate dosing: Being unit solid dosage forms, provide luxury of accurate
dosing,easyportabilityandmanufacturing,goodphysicalandchemicalstability

and an ideal alternative for pediatric and geriatric patients.

Enhanced bioavailability: Bioavailability of drugs is enhanced due to

absorption from mouth, pharynx and esophagus.

Rapid action: Fast onset of therapeutic action as tablet gets disintegrated

rapidly along with quick dissolution and absorption in oral cavity.

Patient compliance: No need of water to swallow the dosage form. Hence, it
isconvenientforpatientswhoaretravelinganddonothaveimmediateaccess to

water.

Ease of administration: Convenient to administer specially for geriatric,
pediatric, mentally disabled and bed ridden patients who have difficulty in

swallowing.

Obstructionfree:Noriskofsuffocationinairwaysduetophysicalobstruction when
swallowed, thus providing improved safety and compliance.

Enhanced palatability: Good mouth feel, especially for pediatric patients as
taste masking technique is used to avoid the bitter taste of drug. \Simple
packaging: No specific packaging required. It can be packaged in push
through blisters.



Business avenue: Provide new business opportunities in the form of product

differentiation, line extension, uniqueness and life cycle management.

Costeffective:Conventionalprocessingandpackagingequipmentsallowthe

manufacturing of tablets at low cost.

1.3 DISADVANTAGES

>
>
>

Fastdissolvingtabletishygroscopicinnaturesomustbekeepindry place.
Itrequiresspecialpackagingforproperlystabilizationandsafetyofstable product.

Sometimeitpossessesmouthfeeling?-12

1.4 THENEEDFORDEVELOPMENTOFFDTs

a. Patient factors: Fast dissolving dosage forms are suitable for those patients

(particularly pediatric and geriatric patients) who are not able to swallow traditional

tablets and capsules with an 8-0z glass of water. These include the following:

{\

Patientswhohavedifficultyinswallowingorchewingsoliddosageform
Patientsincomplianceduetofearof choking

Very elderly patients of depression who may not be able to swallow the solid
dosage forms
Aneight-yearoldpatientwithallergiesdesiresamoreconvenientdosageform than
antihistamine syrup

A middle-aged patient undergoing radiation therapy for breast cancer may be
too nauseous to swallow her H2- blocker

A schizophrenicpatient whomaytrytohideaconventionaltablet underhisor her
tongue to avoid their daily dose of an atypical antipsychotic
Apatientwithpersistentnausea,whomaybejourney,orhaslittieornoaccess to

water.

b. Effectiveness factor: Dispersion in saliva in oral cavity causes pre-gastric

absorption of drug which dissolves. Buccal, pharyngeal and gastric regions are all

areas

of absorption for many drugs. Any pre-gastric absorption avoids first pass

hepaticmetabolismwhichincreasethebioavailability. Furthermore,safetyprofiles



may be improved for drugs that produce significant amounts of toxic metabolites
mediatedbyfirst-passlivermetabolismandgastricmetabolismandfordrugsthathave

asubstantialfractionofabsorptionintheoralcavityandpre-gastricsegmentsofGIT.

c. Manufacturing and marketing factors: As a drug nears the end of its patent life,
itiscommonforpharmaceuticalmanufacturerstodevelopagivendrugentityinanew  and
improved dosage form. A new dosage form allows a manufacturer to extend
marketexclusivity,uniqueproductdifferentiation,value-addedproductlineextension, and
extend patent protection, while offering its patient population a more convenient

dosage form.

This leads to increased revenue, while also targeting underserved and under-treated
patientpopulations.Asexamples,Eisailnc.launchedAriceptFDT,alineextensionof
donepezil for Alzheimer’'s disease, in Japan in 2004 and in the U.S. in 2005 in
response to a generic challenge filed in the U.S. by Ranbaxy. Merck’s Japanese
subsidiarylaunchedLipolaM(simvastatinFDTS),alineextensionofitsblock-buster,
Zocor®,acholesterol-loweringdrug,inresponsetoseventeengenericregistrationsof
simvastatinappliedforindapanin2004.Marketersbuildabetterbrandandinthisway

company’s reputation can be improved.

1.5 CHALLENGESINTHEFORMULATIONOFFDTS
e Mechanicalstrengthanddisintegrationtime
o Tastemasking
e Mouthfeel
¢ Sensitivitytoenvironmentalconditions
e Cost

1.6 FORMULATIONOF FDTs:

e Bulking materials: Bulking materials are significant in the formulation of fast-
melting tablets. The material contributes functions of a diluent, filler and cost
reducer. Bulking agents improve the textural characteristics that in turn
enhancethedisintegrationinthemouth,besides;addingbulkalsoreducesthe
concentration of the active in the composition. The recommended bulking

agents forthisdeliverysystem shouldbemore sugar-based suchasmannitol,



polydextrose, lactitol, DCL (direct compressible lactose) and starch
hydrolystateforhigheraqueoussolubilityandgoodsensoryperception.Bulking
agents are added in the range of 10 percent to about 90 percent by weight of
the final composition.

Emulsifying agents: Emulsifying agents are important excipients for
formulatingfast-meltingtabletstheyaidinrapiddisintegrationanddrugrelease
without chewing, swallowing or drinking water. In addition, incorporating
emulsifyingagentsisusefulinstabilizingtheimmiscibleblendsandenhancing
bioavailability. A wide range of emulsifiers is recommended for fast-tablet
formulation, including alkyl sulfates, propylene glycol esters, lecithin, sucrose
esters and others. These agents can be incorporated in the range of 0.05
percent to about 15 percent by weight of the final composition.

Lubricants: Lubricants, though not essential excipients, can further assist in
making these tablets more palatable after they disintegrate in the mouth.
Lubricants remove grittiness and assist in the drug transport mechanism from
the mouth down into the stomach.

Flavours and Sweetners: Flavours and taste-masking agents make the
products more palatable and pleasing for patients. The addition of these
ingredients assists in overcoming bitterness and undesirable tastes of some

active ingredients.

1.7 SUPERDISINTEGRANTS

TheSuper-disintegrantscanbeclassifiedintotwocategories

1. NaturalSuper-disintegrants

2. SyntheticSuper-disintegrants

1.7.1. Naturalsuper-disintegrants:Theyarenaturalinoriginandarepreferredover

syntheticsubstancesbecausetheyarecomparativelycheaper,abundantlyavailable, non

irritating and non toxic in nature.

a. Advantagesofnaturalplant—-basedmaterials:

Biodegradable: Naturally available biodegradable polymers are produced by

all living organisms. They represent truly renewable source and they have no



adverse impact on humans or environmental health (e.g., skin and eye
irritation).

Biocompatible and non-toxic: Chemically,nearly all of these plant materials
are carbohydrates composed of repeating sugar (monosaccharides) units.
Hence, they are non- toxic.

Low cost: It is always cheaper to use natural sources. The production cost is
also much lower compared with that for synthetic material. India and many
developing countries are dependent on agriculture.

Environmental-friendly processing: Gums and mucilages from different
sources are easily collected in different seasons in large quantities due to the
simple production processes involved.

Local availability: In developing countries, governments promote the
production of plant like guar gum and tragacanth because of the wide
applications in a variety of industries.
Betterpatienttoleranceaswellaspublicacceptance:Thereislesschance
ofsideandadverseeffectswithnaturalmaterialscomparedwithsyntheticone.  For
example, PMMA, povidone.

b. Disadvantages:2%.2!

Microbial contamination: The equilibrium moisture content present in the
gums and mucilages is normally 10% or more and, structurally, they are
carbohydrates and, during production, they are exposed to the external
environment and, so there is a chance of microbial contamination. However,
this can be prevented by proper handling and the use of preservatives.

Batch to batch variation: Synthetic manufacturing is a controlled procedure
withfixedquantitiesofingredients,whiletheproductionofgumsandmucilages is
dependent on environmental and seasonal factors.
Uncontrolledrateofhydration:Duetodifferencesinthecollectionofnatural
materials at different times, as well as differences in region, species, and
climate conditions the percentage of chemical constituents present in a given
material may vary. There is a need to develop suitable monographs on

available gums and mucilages.



e Reduced viscosity on storage: Normally, when gums and mucilages come
into contact with waterthereisan increase inthe viscosityof the formulations.
Due to the complex nature of gums and mucilages (monosaccharides to

polysaccharidesandtheirderivatives),ithasbeenfoundthatafterstoragethere is

reduced in viscosity.

Table1.1:Examplesofnaturalsuperdisintegrantsinmarketed formulations

Polymer Botanicalname Drug Result
Yellow potato Solanum Rizatriptin Fastdisintegration
tuberosum benzoate
starch
Chitosan Shell of Cinnarzine Good mouth feel
crustaceans &decreased
disintegrationtime.
Cucurbita Cucurbita Diclofenacsodium Disintegratingagent
maximapowder maxima
Hibiscusrosa Hibiscusrosa Famotidine Decreasedwetting
sinensis sinensis time
&treatedagar
Hibiscusrosa Hibiscusrosa Aceclofenac Decreased
sinensis sinensis disintegrationtime
mucilage
powder
Lallemantiar Lallemantiarayl! Nimesulide DTdecreaseswith
ayleneseed ene increase in
mucilage concentration
Garden cress Lepidiumsativum Nimesulide Decreased

disintegrationtime



Modifiedaeglem Aeglemarmelos Aceclofenac Increasedsolubility

armelosgum

Mango Mangiferaindica Metformin Betterdrugrelease
hydrochloride properties
Basil Ocimumgratis Metformin Decreased
mucilage simum hydrochloride disintegrationtime
powder&

seed powder

Orangepeel Citrussinensis Paracetamol Bindingagent
pectin

Planatgoovata, Plantagoovata, GranisetronHCI Betterdisintegrant

gum karaya, Sterculia than synthetic

agar urensGelidiumama disintegrants

nsif
Glasswort Salicornia Aceclofenac Betterdisintegrating
mucilage fruticose agent than Acid-di-
powder sol.

1.7.2Syntheticsuperdisintegrants:Superdisintegrantusedistheonethateffective  at
low concentration and have greater disintegrating efficiency and they are more
effective intragranularly. The problem is, it is hygroscopic therefore not used with
moisture sensitive drugs. And this superdisintegrants act by swelling and due to
swelling pressure exerted in the outer direction or radial direction, it causes tablet to
burst or the accelerated absorption of water leading to an enormous increase in the
volume of granules to promote disintegration.

Examples: Croscarmellose sodium, crospovidone, carmellose, carmellose calcium,
sodiumstarchglycolateionexchangeresins(e.g.Indion414)Sodiumstarchglycollate

hasgoodflowabilitythancrosscarmellosesodium.Crospovidoneisfibrousnatureand



highly compactable. Granules with superdisintegrants in aqueous media swelling of

granules due to superdisintegrants.

Table1.2:Examplesofsyntheticsuperdisintegrantsinmarketedformulations

DRUG

Carvedilol

Valsartan

Ziduovudine

OndasetronHcl

LevocetrizineHcl

ChlorpromazineHcl

ReloxifeneHcl

Terbutalinesulphate

Disulfuram

Aceclofenac

SUPERDISNTEGRANTS

Cross povidone, Cross
carmellosesodium,Sodium

starch glycolate

Cross povidone, Cross
carmellosesodium,Sodium

starch glycolate

B-cyclodextrin,

crosspovidone

Crosscarmellosesodium,

Sodium starch glycolate

Cetricacid,Sodium

bicarbonate

Crosspovidone,Acid-di-sol,

Sodium starch glycolate

Crosscarmellosesodium,

Sodium starch glycolate

Crosspovidone,Cross

carmellose sodium
Sodiumstarchglycolate

Acid-di-sol,Sodiumstarch

glycolate

10

METHOD

Directcompression

Directcompression

Directcompression

Directcompression

Directcompression

Directcompression

Directcompression

Directcompression

Drygranulation

Wetgranulation



Acid-di-sol,Sodiumstarch
Lisinopril Wet granulation
glycolate

Fentanylcitrate KollidonCL Sublingualmethod

. Crosscarmellosesodium, _ )
Losartan potassium ) Directcompression
Sodium starch glycolate

1.7.3Mechanismofsuperdisintegrantsbyswelling
Swelling index of the superdisintegrants is commonly studied in simulated
saliva.Volumeoccupiedbythematerialattheendof4hshouldbenotedandswelling index is

calculated by the formula.

SwellingIndex=[(Finalvolume -Initialvolume)/initialvolume)]x100

1.8 Selecting the superdisintegrant?? 23: Although the superdisintegrant primarily
affectstherateofdisintegration,whenusedathighlevelsitcanalsoaffectmouthfeel, tablet
hardness, and friability. Thus, several factors must be considered when selecting a
superdisintegrant.

a. Disintegration:Thedisintegrantmustquicklywicksalivaintothetablettogenerate the
volume expansion and hydrostatic pressures necessary to provide rapid
disintegration in the mouth. Compactability. When manufacturing an FDTS, it is
desirable to have tablets with acceptable hardness at a given compression force to
produce robust tablets that avoid the need to use specialized packaging while
maximizing production speed. Thus, a more compactable disintegrant will produce

stronger, less-friable tablets.

b. Mouth feel: To achieve patient compliance, FDTs must provide a palatable
experience to the patient. Large particles can result in a gritty feeling in the mouth.
Thus,smallparticlesarepreferred.lfthetabletformsagel-likeconsistencyoncontact ~ with
water, however, it produces a gummy texture that many consumers find

objectionable.
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c. Flow: As with all direct-compression tablet formulations, attaining good flow and
content uniformity is important to achieving the required dosage per unit. In typical
tabletformulations,superdisintegrantsareusedat2-5wt. %ofthetabletformulation.
WithFDTformulations,disintegrantlevelscanbesignificantlyhigher.Atthesehigher
uselevels,theflowpropertiesofthedisintegrantaremoreimportantbecauseitmakes a

greater contribution to the flow characteristics of the total blend.

d. Taste-masking agents: Taste masking of drug may be achieved with preventing
the exposure of drug to the tongue through processing or adding competing taste-
masking agents. Exposure of solubilized drug to the oral cavity can be prevented by

encapsulation in polymer systems or complexation. The approaches are as follows:

 Layering the drug onto inert beads using a binder followed by coating with a taste-

masking polymer.
* Granulatingthedrugandcoatingwithatastemaskingpolymer.

» Spray drying the drug dispersed or dissolved in a polymeric solution to get taste-
masked particles.

» Complexationbytheuseofinclusionin cyclodextrins.

* Psychologicalmodulationofbitterness.

» Coacervationtoformmicroencapsulateddrugwithinapolymer.
* Formationofpelletsbyextrusionspheronization.

e. Sweeteners:Sucroseandothernaturalsweeteners,suchassorbitol,canbeused in
effervescent products, although artificial sweetening agents are customary.
However, the application of artificial sweeteners is restricted by health regulations.
Saccharinoritssodiumandcalciumsaltsareusedassweeteners.Aspartameisalso

employed as a sweetener in effervescent tablets. Earlier, cyclamates and cyclamic
acid were the artificial sweeteners of choice, but their use has now been restricted.

Some commonly used sweeteners are:

Example: Sorbitol, Mannitol, Maltitol solution, Maltitol, Xylitol, Erythritol, Sucrose,

Fructose, Maltose, aspartame, Glycerin, sugars derivatives etc.
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Disintegrating agents are substances routinely included in the tablet formulations to
aidinthebreakupofthecompactedmasswhenitisputintoafluidenvironment.They promote
moisture penetration and dispersion of the tablet matrix. These newer substances
are more effective at lower concentrations with greater disintegrating efficiency and
mechanical strength. On contact with water the superdisintegrants swell, hydrate,
change volume orform and produce a disruptive change in the tablet.
Effectivesuperdisintegrantsprovideimprovedcompressibility,compatibilityandhave no
negative impact on the mechanical strength of formulations containing high-dose

drugs.

f. Binders:MainroleofBindersistokeepthecompositionofthesefastmeltingtablets
together during the compression stage. Binders can either be liquid, semisolid, solid
or mixtures of varying molecular weights such as polyethylene glycol. The right
selectionofabinderorcombinationofbindersisessentialtomaintaintheintegrityand
stability of the tablet. The temperature of the excipient should be preferably around
30-350C for faster melting properties. Further, its incorporation imparts smooth

texture and disintegration characteristics to the system.

Example: Binders commonly used are cellulosic polymers such as ethylcellulose,
hydroxypropylcellulose(HPC),andhydroxypropylmethylcellulose(HPMC),aloneorin
admixturespovidones,polyvinylalcohols,andacrylicpolymers.Acrylicpolymersused
aretheammoniomethacrylatecopolymer,polyacrylate,andpolymethacrylate. Among the

cellulosic

dg- Lubricants: Lubricants remove grittiness and assist in the drug transport
mechanism from the mouth down into the stomach. Example: Magnesium stearate,

stearicacid,leucine,sodiumbenzoate,talc,magnesiumlaurylsulphate,liquidparaffin etc.

h. Flavours: Example: Peppermint flavour, clove oil, anise oil, eucalyptus oil.

Flavoring agents include, vanilla, citrus oils, fruit essences etc.

i. Fillers: Example: Directly compressible spray dried Mannitol, Sorbitol, xylitol,
calciumcarbonate,magnesiumcarbonate,calciumphosphate,pregelatinizedstarch,

magnesium ftrisilicate, aluminium hydroxide etc.
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j- Surface active agents: Example: sodiumdoecylsulfate, sodium laurylsulfate,

Tweens, Spans, polyoxyethylene stearate

1.8.1 Mechanism of tablet disintegrants: The tablet breaks to primary particles by

one or more of the mechanisms listed below.

a. Bycapillaryaction

b. By swelling

c. Becauseofheatofwetting

d. Duetodisintegratingparticle/particlerepulsiveforces
e. Duetodeformation

f. Duetoreleaseofgases

g. Byenzymaticaction

a. Bycapillaryaction:Disintegrationbycapillaryactionisalwaysthefirststep.When
weputthetabletintosuitableaqueousmedium themediumpenetratesintothetablet
andreplacestheairadsorbedontheparticles,whichweakenstheintermolecularbond and
breaks the tablet into fine particles. Water uptake by tablet depends upon
hydrophilicity of the drug /excipient and on tabletting conditions. For these types of
disintegrants maintenance of porous structure and low interfacial tension towards
aqueous fluid is necessary which helps in disintegration by creating a hydrophilic
network around the drug particles.

b. By swelling: Perhaps the most widely accepted general mechanism of action for
tabletdisintegrationisswellingTabletswithhighporosityshowpoordisintegrationdue  to
lack of adequate swelling force. On the other hand, sufficient swelling force is
exertedinthetabletwithlowporosity.ltisworthwhiletonotethatifthepackingfraction
isveryhigh, fluidisunable to penetratein the tabletanddisintegration isagain slows

down.
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Fig.no1.1:Disintegrationoftabletbywickingandswelling

c. Becauseofheatofwetting

When disintegrants with exothermic properties gets wetted, localized stress is
generated due to capillary air expansion, which helps in disintegration of tablet. This
explanation, however, is limited to only a few types of disintegrants and cannot
describe the action of most modern disintegrating agents.
d.Dueto deformation

Hess had proved that during tablet compression, disintegranted particles get
deformedandthesedeformedparticlesgetintotheirnormalstructurewhentheycome in
contact with aqueous media or water.Occasionally, the swellingcapacityof starch was
improved when granules were extensively deformed during compression. This

increase in size of the deformed particles produces a breakup of the tablet.

e. Duetodisintegratingparticle/particlerepulsiveforces
Anothermechanismofdisintegrationattemptstoexplaintheswellingoftablet

madewith‘non-swellable’disintegrants.Guyot-Hermannhasproposedaparticle
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repulsion theory based on the observation that nonswelling particle also cause
disintegration of tablets. The electric repulsive forces between particles are the
mechanism of disintegration and water is required for it. Researchers found that

repulsion is secondary to wicking.
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Particles swell to precompression Water is drawn into the pores and
size and break up the matrix particles repel each other because

Fig.no1.2:Disintegrationbydeformationandrepulsion

f. Duetoreleaseof gases

Carbon dioxide released within tablets on wetting due to interaction between
bicarbonateandcarbonatewithcitricacidortartaricacid. Thetabletdisintegratesdue to
generation of pressure within the tablet. This effervescent mixture is used when
pharmacist needs to formulate very rapidly dissolving tablets or fast disintegrating
tablet.
As these disintegrants are highly sensitive to small changes in humidity level and
temperature, strict control of environment is required during manufacturing of the
tablets. The effervescent blend is either added immediately prior to compression or

can be added in to two separate fraction of formulation.

e.Byenzymaticreaction

Here,enzymespresentsinthebodyactasdisintegrants. Theseenzymesdestroythe

binding action of binder and helps in disintegration.
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Table1.3:ListofDintegratingEnzymes

Enzymes Binder
Amylase Starch
Protease Gelatin
Cellulase Celluloseandits
derivatives
Invertase Sucrose

Mechanismof Special
Superdisintegrants Example .
action comment
Swells in two
Crosscarmellose® _ _
. | dimensions.
Ac-Di-Sol®Nymce Swells 4-8 foldsin Direct
irec
ZSX® Primellose® Crosslinked <10seconds. _
_ compressionor
Solutab® cellulose Swelling and _
_ o granulation
Vivasol® wicking.
Starch free
Swells very little
CrospovidoneCro and returns to Waterinsoluble
spovidonM® Crosslinked originalsizeafter | and spongy in
Kollidon® PVP compression but | nature so get
Polyplasdone® act by capillary porous tablet
action
Swells in three
Sodiumstarchglycolate _ dimensionsand
Crosslinked Swells7-12 folds
Explotab® . high level as
_ starch in<30seconds
Primogel® sustain release
matrix
I . Rapidswellingin
AlginicacidNF Crosslinked _ Promote
aqueousmedium
Satialgine® alginicacid o _ disintegrationin
or wicking action
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bothdryor wet

granulation

Calciumsilicate

Highly porous,
o ) light weight,

Wickingaction ) .
optimumconc.is

between20-40%

Table1.4listofsuperdisintegrants

1.9CONVENTIONALTECHNIQUESFORFDT

Table1.5.Listofconventionaltechniquesforfastdissolvingtablets

S.No.

Techniques

MethodandcharacteristicsofpreparedFDTs

Disintegrant

addition

The basic principle involved in formulating Fast
disintegrating tablets by disintegrates addition technique
isadditionofsuperdisintegrantsinoptimumconcentration so
as to achieve mouth dissolving along with the good
mouth feel. Sodium starch glycolate, crospovidone and
crosscarmellose are some of the popular
superdisintegrants.
Characteristics:Similartoconventionaltabletswith
higher%ofdisintegrants,lowerhardnessandhigher%of

friability.

FreezeDrying

or

Lyophilization

Lyophilization is a pharmaceutical technology which
allowsdryingofheatsensitivedrugsandbiologicalatlow
temperature underconditions that allowremovalof water
by sublimation. The drug is dissolved or dispersed in an
aqueous solution of a carrier. The mixture is poured into
thewellsofthepreformedblisterpacks.Thetraysholding the
blister packs are passed through liquid nitrogen
freezingtunneltofreezethedrugsolution. Thenthefrozen
blisterpacksareplacedinrefrigeratedcabinetsto

continuethefreeze-drying.
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Characteristics: Thepreparationsarehighlyporous,
havehighspecificsurfacearea,dissolverapidlyand ultimately

show improved absorption and bioavailability.

Tablet Molding

Inthismethod,moldedtabletsarepreparedbyusing
watersolubleingredientssothatthetabletsdissolve
completely and rapidly. The powder blend is moistened
with a hydroalcoholic solvent and is molded into tablets
underpressurelowerthanthatusedinconventionaltablet
compression. The solvent is then removed by air drying.
Characteristics:Moldedtabletsareverylesscompact
thancompressedtablets. Thesepossessporousstructure

that enhances dissolution.

Sublimation

Inert solid ingredients that volatilize rapidly like urea,
camphor ammonium carbonate, ammonium bicarbonate,
hexamethylenetetramine) were added to the other tablet
ingredients and the mixture is compressed into tablets.
Thevolatilematerialswerethenremovedviasublimation,
which generates porous structure.
Characteristics:Porousstructurethatenhances
dissolution by using volatile material or solvent e.g.

cyclohexane, benzene etc.

Spray-Drying

Theformulationsareincorporatedbyhydrolyzedandnon
hydrolyzed gelatins as supporting agents, mannitol as
bulkingagent,sodiumstarchglycolateorcrosscarmellose
sodiumasdisintegratingandanacidicmaterial(e.g.citric
acid) and or alkali material (e.g. sodium bicarbonate) to
enhance disintegration and dissolution.
Characteristics:Preparedtabletdisintegrateswithin20

secondswhenimmersedinanaqueousmedium.

Direct

Compression?*

Direct compressionmethodistheeasiest wayto

manufacturetablets.Conventionalequipment, commonly

19




available excipients and a limited number of processing
steps are involved in direct compression.
Characteristics: It is most cost effective tablet

manufacturingtechnique.

Mass-

Extrusion

Thistechnology involves softening the activeblend using
the solvent mixture of water soluble polyethylene glycol,
using methanol and expulsion of softened mass through
theextruderorsyringetogetacylinderoftheproductinto even
segments using heated blade to form tablets.
Characteristics:Thedriedproductcanbeusedtocoat
granulesofbittertastingdrugsandtherebymaskingtheir

bitter taste.

Cottoncandy

process

Involves the formation of matrix of polysaccharides by
simultaneous action of flash melting and spinning. This
candy floss matrix is then milled and blended with active
ingredients and excipients after re-crystallization and
subsequently compressed to FDTs.
Characteristics:ltcanaccommodatehighdosesof drug

andoffersimprovedmechanicalstrength

Nanonization

Involves size reduction of drug to nanosize by milling the
drug using a proprietary wet-milling technique. The
nanocrystals of the drug are stabilized against
agglomeration by surface adsorption on selected
stabilizers, which are then incorporated into FDTs.
Characteristics:Itisusedforpoorlywatersolubledrugs.
Itleadstohigherbioavailabilityandreductionindose,cost
effective manufacturing process, conventional packaging
duetoexceptionaldurability andwiderangeofdoses(up

to200mgofdrugperunit).

10

Compaction
a)Melt

granulation

Prepared by incorporating a hydrophilic waxy binder
(super polystate) PEG-6-stearate. Super polystate not
onlyactsasbinderandincreasephysicalresistanceof
tabletbutalsohelpsthedisintegrationof tablet.
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b)Phase-
transition

process

Characteristics:Itmeltsinthemouthandsolubilizes

rapidly leaving no residue.
Preparedbycompressingapowdercontainingtwosugar
alcoholswithhighandlowmeltingpointsandsubsequent
heatingatatemperaturebetweentheirmeltingpoints.The
tablet hardness was increased after heating process due
to increase of inter particle bond induced by phase
transition of lower melting point sugar alcohol.
Characteristics:Thecompatibilityincreasedandso

sufficienthardnessgainedbythe formulation.

11

Fast
Dissolving

Films

A non-aqueous solution is prepared containing water
solublefilmformingpolymerdrugandothertastemasking
ingredients are used to form a film after evaporation of
solvent.Incaseofabitterdrug,resinadsorbateorcoated
micro particles of the drug can be incorporated into the
film.

Characteristics:Thethinfilmssizelessthan 2X2
inches,dissolutionin5sec,instantdrugdeliveryand

flavored after taste.
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Table1.6:PromisingDrugstobeincorporatedinFastDissolvingTablets?s

Sl.No

THERAPEUTIC DRUGSUSED

ACTIVITY

Analgesic and Piroxicam,Nabumetone,lbuprofen,Oxypenbutazone,
Anti- Oxaprozin,Meclofenamic Acid, Fenbufen, Aloxiprin.
inflamatoryagents

Antihelmintics

Antiarrhythmic

agents

Antibacterial

agents

Hydroxl Napthoate, Thiabendazole, Mebendazole,
Praziquantel, Pyrantel, Ivermectin, Cambendazole,

Albendazole

VanidineSulphate,FlecainiteAcetate,Disopyramide,

AmidaroneHdl

Trimethorprim,Sulphapyridine,Sulphabenzamide,
Sulphadoxine, Pencillin, Banethamine, Ethioniamide,
Nitofurantoin, Doxycycline, Cloxacillin, Clofazimine,

Cinoxicam
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11

12

13

14

15

16

17

Anticoagulants

Antidepressant

Antidaibetics

Antiepileptics

Antifungal

Antimalarial

Antimusacarinic

agents

Antiprotozoal

agents

Cardiac inotropic

agents

Antiparkinsonian

agents
Antithyroidagents
Localanaesthetics

Neuromusular

agents

Nicoumalaone,Phenindione,Dipyrimidine,Dicoumarol

MaprotilineHcl, TrimipramineMaleate, TradazoneHcl,

MianserinHcl,Ciclazindol,Amoxapine.

Tolbutamide, Glipizide, Gliclazide, Glibencamide,

Chlorpropamide,Acetohexamide

Methylphenobarbitone, Oxycarbazepine, Phenytoin,

Sulthiame,Phenobarbitone,Phenacemide,Methion, Clonazepam

Itraconazole, Tioconazole, Terconazole, Amphitericin,

Natomycin,Griseofulvin,Flucytocine,Clotrimazole

Mefloquine, Chloroquine, Pyramethamine,

CholoroproguanilHcl,Amodiaquine

Tropecamide,OxyphencyclamineHcl,Hyoscyamine,

Biperdine,Atropine

Tinidazole, Benznidazole, Metronidazole,

Diloxamidefuroate,Clioquinol

Enoximone,Medigoxin,Digoxin,Digitoxin,Amrinone

YsurideMaleate,Mesylate,Bromocriptine

Carbimazole,Propylthiouracil.
Lidocaine

Pyridostigmine
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CHAPTER-2
DRUGANDEXCIPIENTPROFILE

2.1 DAPSONE

Chemicalstructure:

\N\ Ay

H2N NH2

Figure2.1structureofdapsone

Molecular formula :C12H12N202S

Molecularweight :1248.302

Chemicalname :4,4'-sulfonyldianiline(SDA)ordiaminodiphenyl sulfone
Solubility :DapsoneissolubleinorganicsolventssuchasDMSO

and\Dimethylformamideandlowsolubleinwater

Meltingpoint 1 175-176°C
pX?andpH : 2.41and6 -8
Dose : Adultsandteenagers—50to100milligrams

Children—Dose is based on body weight

Category : Antileprotic

Storage :Storethemedicineinaclosedcontaineratroom

temperature, away from heat, moisture, and direct light. Keep from freezing.
Keepoutofthereachofchildren.

Donotkeepoutdatedmedicineormedicinenolongerneeded.
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Beer’s Range 11.6-9.6

Physical Properties : 4,4'-sulfonyldianiline appears as odorless white or
creamy white crystalline powder. Slightly bitter taste.
Mechanismofaction:Dapsoneactsagainstbacteriaandprotozoainthesameway as
sulphonamides, that is by inhibiting the synthesis of dihydrofolic acid through
competition with para-amino-benzoate for the active site of dihydropteroate

synthetase

Pharmacokinetics:

Absorption
Bioavailabilityis70to80%followingoraladministration.
Distribution

The volumeofdistribution ofdapsone isreportedly1.5-2.5L/kginadults. Dapsone is
reportedlyretainedinskin,muscle,kidneys,andliver;traceconcentrationsofthedrug may

be present in these tissues up to 3 weeks after discontinuance of dapsone therapy.

Metabolism
Dapsoneisacetylatedinthe livertomonoacetylanddiacetylderivatives. Themajor

metaboliteofdapsoneis monoacetyldapsone (MADDS).

Elimination

Approximately 20% of each dose of dapsone is excreted in urine as unchanged
drug,70-85%isexcretedinurineas water-solublemetabolites,andasmallamount is
excreted in feces. Dapsone is excreted in urine as an acid-labile mono-N-
glucuronide and mono-N-sulfamate derivatives in addition to some unidentified

metabolites.
Contraindications
Avoiduseincardiacorpulmonarydisease,anemia,G6PDdeficiency.

Methemoglobin reductase deficiency.
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Hypersensitivitytodapsoneoranyofitscomponents.

Adverseeffects:

Morecommon:

o Back,leg,orstomachpains

o Bluishfingernails,lips,orskin

« Difficultbreathing

o Fever

o Loss of appetite

o Paleskin

o Skinrash

o Unusualtirednessor weakness

Rare:

« ltching,dryness,redness,scaling,orpeelingoftheskin,orlossofhair
« Moodorothermentalchanges

« Numbness,tingling,pain,burning,orweaknessinhandsorfeet

o Sorethroat

o Unusualbleedingorbruising

e Yelloweyesorskin

Druginteractions:

Although certain medicines should not be used together at all, in other cases two
differentmedicinesmaybeusedtogetherevenifaninteractionmightoccur.ln these cases,
your doctor may want to change the dose, or other precautions may be necessary.
When you are taking this medicine, it is especially important that your
healthcareprofessionalknowifyouaretakinganyofthemedicineslistedbelow.The
following interactions have been selected on the basis of their potential significance

and are not necessarily all-inclusive.
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Usingthismedicinewithanyofthefollowingmedicinesisusuallynotrecommended, but
may be required in some cases. If both medicines are prescribed together, your

doctor may change the dose or how often you use one or both of the medicines.

o Methotrexate
o Warfarin
e Zidovudine

Usingthismedicinewithanyofthefollowingmedicinesmaycauseanincreasedrisk of
certain side effects, but using both drugs may be the best treatment for you. If both
medicines are prescribed together, your doctor may change the dose or how often

you use one or both of the medicines.

e Amprenavir

o Atazanavir

o Fosamprenavir
« Rifabutin

« Rifapentine

2.2 EXCIPIENTSPROFILE

2.2.1 PLANTAGOOVATA

Figure2.2.1plantagoovata
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NAME:Plantagoovata

BOTANICALNAME:Plantagoovataforssk

FAMILY: Plantaginaceae

PARTUSED:seed,leaves

VERNACULAR NAME:

TAMIL:Iskolvirai,Iskol,Isphagol,Ishappukolvirai,Ishappukol

ENGLISH:Ispaghula,Psyllium,BlondPsyllium,SpogelSeeds,Ripple Grass
TELUGU: Isphagula, Isapgaluvittulu,
IsapagalaSANSKRIT: Ashwagol, Ishadgola,
AshwakarnaHINDI: Isabgol, Isabgul, Issufgul,
Ispaghul,
IsubgoIBENGALLI:Esphopgol,Isabgul,Isshopgul,lspag
hul

MORPHOLOGICALCHARACTERISTICS:

The plant is cultivated largely in Gujarat, Punjab, and South Rajasthan.The factory
for preparation of husk is located at Sidhpur in North Gujarat. In Maharashtra, it is
foundtobegrownsuccessfullynearPune,about30thousandhectaresofareaissaid to be

under cultivation for the drug in India.
ORGANOLEPTIC CHARACTERS:
Colour:Pinkish—greyorbrown
Odour:NoneTaste:Mucilaginous,bland
Size:10to35mminlengthand1to1.75mmin width,

Shape:ltisovatecymbiform.Onethousandseedsweighabout1.5g.
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2.2.2 FENUGREEKSEED:-

Figure2.2.2fenugreekseed

NAME:FenugreekSeed.
BOTANICALNAME:Trigonellafoenumgraecum.
FAMILY:Fabaceae.
PARTUSED:Seed,Driedleaves.
VERNACULARNAME:

TAMIL:

VenthayamENGLISH:F

enugreek TELUGU:

MenthuluSANSKRIT:

Methika

HINDI:Methi,Saagmethi,Kasurimethi

MALAYALAM:Uluva

KANADA:Menthiya

MORPHOLOGICAL CHARACTERISTICS: - The plant grows wild in Northern India

and is cultivated as a crop throughout India. It is also cultivated in Southern and
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Eastern Europe, Pakistan, France, Morocco, and Egypt.
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Colour:lighttodarkyellow,brown.
Odour:Characteristics
Size:5-8mmmlongand1-2mmthick.
Shape:Rhomboidal,smooth
Taste:Mucilaginousandslightlybetter.
PHYTOCHEMICALCONSTITUENTS:-

ThePhytochemicalanalysisshowedthatFenugreekseedcontainedSaponin, glycosides,

Coumarin ,Alkaloids, choline, proteins, flavonoids, prolamine.

2.2.3 BANANAPOWDER:-

Figure2.2.3Bananapowder

NAME:Bananapowder.
BOTANICALNAME: musaacuminata
FAMILY:Musaceae
PARTUSED:Stem,FlowerandFruits.
VERNACULARNAME:

TAMIL:vaazhappazham
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ENGLISH: Banana

TELUGU:AratipanduSA

NSKRIT:

kadalikaHINDI: kela

MALAYALAM:vaazhappazham

KANADA:Balehannu
MORPHOLOGICALCHARACTERISTICS:-

Banana is grown in India on a variety of soils such as the heavy clay soil of the
Cauverydelta,alluvialsoilsoftheGangeticdelta,blackloaminMaharashtra,coastal sandy

loams and the red lateritic soil of the hilly tracts of Kerala.
Colour:yellow
Odour:Naturallysweetbananasmell
Taste:sourtaste
PHYTOCHEMICALCONSTITUENTS:-

ThePhytochemicalanalysisshowedthat Bananapowdercontainedflavonoids,fatty acid ,

carotenoids, phytosterols, tannins, terpenoids, glycosides and alkaloids

2.3 MANNITOL:-

Structural formula:

OH OH

HO
OH

OH OH
Figure2.3Mannnitol
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Synonyms:Mannistol,mannidex,mannazucker.

Non-proprietaryName :USP-Mannitol,

Functionalcategory :Sweetener,humectant,texturizer,stabilizer,bulkingagent
Chemicalnames:D-Mannitol

MolecularWeight :182.17g/mol
Incompatibilities:Incompatiblewithomeprazole.

Solubility :Soluble in water, very slightly soluble in ethanol; practically

insoluble in ether.

Description : mannitolappearsasodourless, white crystalline powder

or free-flowing granules, Sweet taste.

Stability and storage conditions: Mannitol 25% (Invenex) was chemically and
physically stable. Mannitol solutions should be stored at room temperature and

protected from freezing.

Applications: It is Used in the food industry as anti-caking and free flowing agent,

stabilizer, thickener, and non-nutritive sweetener.

2.4 MICROCRYSTALLINECELLULOSE

Structural formula:

H OH CH,OH 5 OH H,OH
H
H { 0 H H H OH
Ho_/ OH H L Y
H
0 O
H \H 0
2

MicrocrystallineCellulose

Figure2.4microcrystallinecellulose
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Synonyms :Cellulosegel,Crystallinecellulose,AvicelPH10.

Non-proprietaryname:NF-Microcrystallinecellulose,USP-Microcrystalline
cellulose.

Chemical names : Cellulose.

Chemical formula

:(CsH1005)nMole

cular weight :36,000(approx.)

Density:Apparentdensity-0.28g/cm?3; Tapdensity-0.43g/cm3.

Functional category:Tabletandcapsulediluent,tabletdisintegrant,suspending and
viscosity increasing agent.

Description:Purified,partiallydepolymerisedcelluloseoccursasawhite,odourless,

tasteless, crystalline powder composed of porous particles.
Storageconditions:Stable,hygroscopic.Storeinawellclosedcontainer.

Applications:Tabletbinder/diluent,tabletdisintegrant,tabletglidant.

2.5 POLYVINYLPYRROLIDONE(PVP):

Structural formula:

R
N

Synonyms : Povidone,PVP,Polyvidone,Plasdone,Kollidon, Poly[1-

figure2.5polyvinylpyrrolidone(pvp)

(2-oxo-1-pyrrolidinyl)  ethylene],1-vinyl-2-pyrrolidinone  polymer,2-pyrrolidinone-1-
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ethenyl- homopolymer.
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Non-proprietary Name : BP-Polyvinylpyrrolidones, USP-Polyvinylpyrrolidone, JP-
Polyvinylpyrrolidone.

Functional category : Stabilizing agent.Chemical

names : 1-Ethyenylpyrrolidin-2-one

Chemical formula : (C6HONO) n

Incompatibilities :IncompatiblewithiIndomethacin,lbuproxam.

Solubility :Soluble inwater, ethanol,methanol, chloroform,acids,

and amines. Insoluble in ethers, hydrocarbons, some esters, some ketones, and

mineral oil.

Description:Fine, white to off white odourless, very hygroscopic, amorphous

powder.

Stability and storage conditions: Chemically stable in dry form. Can be stored in

ordinary conditions but in a tightly closed container as it is highly hygroscopic.

Applications:ltisusedasaBinder,Lubricant,Stabilizingagent.

2.6 MAGNESIUMSTERATE:

i

W/’W\/”J!\D_
[ =

W\"/’\w””\ﬂ”/o_
L
P C O
PRAVY = S99 27

figure2.6magnesiumsterateS
ynonyms : Metallic stearic; magnesium salt.
Non-proprietaryname:NF-Magnesiumstearate;BP/EP-Magnesiumstearate.
Empiricalformula:CssH7oMgOsa.

Chemicalnames:Octadecanoicacid;magnesiumsalt;magnesiumstearate
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Molecularweight : 591.3.

Density(He) :1.03-1.08 g/lcm3
Bulkvolume :3.0-8.4ml/g
Tapped volume :2.5-6.2ml/g

Functional category :Tabletandcapsulelubricant.

Description: It is a fine, white, precipitated or milled, impalpable powder of low bulk

density, having a faint characteristic odour and taste.

Solubility: Practically insoluble in ethanol, ethanol (95%), ether and water, slightly

soluble in benzene and warm ethanol (95%)

Stabilityandstorageconditions:Stable,non-selfpolymerizable.Storeinacool,dry

place in a well closed container.

Incompatibilities: Incompatiblewith strongacids, alkalies, iron salts and with strong

oxidising materials.

Safety:Describedasinertornuisancedust. OSHAhasadoptedlimitsof15mg/m3for  the
total dust and 5mg/m3 for the respirable fraction. Dust clouds of magnesium stearate
may be explosive. However, oral consumption of large quantities may result in some

laxative effect or mucosal irritation.

Applications: Tablet and capsule lubricant, glidant and antiadherent in the

concentration range of 0.25 to 2.0%.

2.7 Aspartame:

Structural formula:

[
O i "_:::h:hf
E:'_;-::_h e e OCH s
I -
OoH M. '@

Figure2.7Aspartame
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Synonyms :APM,Sanecta,Aspartylphenylaminemethylester,
Nutrasweet, Tri-sweet.

Nonproprietaryname:USP-Aspartame,|P —Aspartame,BP—Aspartame.

Chemicalname :L-asparticacid,L-phenylalanine.

Functional category :Sweeteningagent.

Description:ltoccursaswhiteandalmostodourlesscrystallinepowder.

Solubility: Slightly soluble in ethanol (95%), sparingly soluble in water, solubility
increases at higher temperature and at more acidic pH.

Stability and Storage Conditions: It is stable in dry conditions. In presence of
moisture,hydrolysisoccurs.Degradationalsooccursduringprolongedheattreatment.

Bulk material should be stored in a well-closed container, in a cool, dry place.

Safety: The WHO has set an acceptable daily intake of 40 mg/kg body weight.
Reported adverse effects are headache, grandmal seizures, memory loss,

gastrointestinal and dermatological symptoms.

Applications:ltisusedasanintensesweeteningagentintablets,powdermixesand
vitamin preparations. It enhances flavor systems and can be used to mask some

unpleasant taste and has sweetening powder of 180-200 times that of sucrose.

2.8 TALC:

Synonyms : Mussolinite,Agalite,Asbestine

Non-proprietaryname:|P-Talc,USP-Talc,BP-Talc

Empiricalformula :H2Mg3012Sia.

Chemicalnames :;hydroxy-oxido-oxosilane
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Molecularweight:379.27g/mol
Density:Bulkdensity,0.5g/cm3; TappedDensity,0.8g/cm3

Description :Fine white powder, odourless, free from grittiness, readily adhered to
skin,unctuoustothetouchisLight,homogeneous,whitepowder,greasytothetouch  (non-

abrasive)
Functionalcategory:tabletglidantandlubricant,coating agent.

Solubility: Practically insoluble in water, dilute acids and alkalies, and organic

solvents.

stability and storage conditions: Talc is a stable material and hence it can be
sterilizationbyheatingat1600Cfornotlessthananhour.ltmayalsobesterilizedby exposure
to the ethylene oxide or gamma irradiation. Talc is a stable material and
henceitcanbesterilizationbyheatingat1600Cfornotlessthananhour.ltmayalso be

sterilized by exposure to the ethylene oxide or gamma irradiation.

Applications: Talc is used as an excipient in tablet formulations. It helps prevent
stickingduringtabletcompressionandimprovespowderflowproperties.Talcisused as a
coating agent on pills and tablets to improve their appearance and ease of

swallowing. It can also act as a filler in certain pharmaceutical formulations.
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CHAPTER-3

LITERATUREREVIEW

1. Goyani Sandip M et al.,"Formulated meclizine HCI as fast disintegrating tablets
usingdifferentdisintegrantswhichwoulddisintegratetabletsrapidlyinoralcavity.Nine
batches of meclizine HCI orally disintegrating tablet were prepared by direct
compression method using sodium starch glycolate, crosscarmellose sodium,
crospovidone as disintegrant in different concentrations in order to achieve faster
disintegration of the tablets.The influence of the disintegrant concentration on the
release of meclizine HCI was studied. The formulated batches were characterized by
differentphysicalparameters.Physicalparametersofallformulatedtabletswerewithin
acceptablelimits. Thestudyrevealedthattheformulationcontainingcrospovidoneas

disintegrants showed faster disintegration compared to others.®

2. Gamal M.Mahrous et al.,?Prepared and developed ODTs of Meclizine (MZ HCI)
with sufficient mechanical integrity, content uniformity, and acceptable palatability to
assistpatientsofanyageforeasyadministration.MeclizineHClisananti-emeticdrug  used
formanagementof dyspepsia, heartburn, epigastric pain, nausea, and vomiting.
Theinteractionofmeclizineandusedexcipientswasstudiedusingdifferentialscanning
calorimetry(DSC).TheODTswerepreparedbydirectcompressionmethod.Theeffect  of
varying concentrations of different superdisintegrants such as crospovidone,
croscarmellose sodium, and sodium starch glycolate on disintegration time and
dissolution rate was studied.The prepared tablets were evaluated for hardness,
friability, and disintegration time and in-vitro drug release.DSC studies revealed that
no interaction between the drug and the used excipients.All tablets had hardness in
the range 4.2 5.6 kp and friability less than 1%.Weight variation and drug content of
allformulationwerewithinofficiallimitsaccordingtoBP.In-vitrodrugreleasestudyof
ODTsshowedthatmorethan90%ofthedrugwasreleasedwithin10min.Palatability

testby12volunteersshowedacceptabletasteandmouthfeels. Thus,resultsobtained
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conclusivelydemonstratedsuccessfulrapiddisintegrationoftheformulatedtabletsand

acceptable palatability.®

3. Gupta M.M et al.,’Investigated use of tablets for motion sickness duringrepeated
motionsuchasfromtheswellofthesea,themovementofacar,themotionofa plane
inturbulentair,etc.Mostmedicationsformotionsicknessneedtobetakenatleast30
minutespriorexposuretotheactivitythatcancausetheproblem.Thesedosageforms would
be preferred by pediatric and geriatric patients since these are not associated with
fear of choking. Meclizine HCI, a poorly water soluble and bitter drug could be
successfully incorporated in the fast dissolving films with the help of solubilizers such
as B-Cyclodextrin and PEG-400."°

4. Reshu Gupta et al.,*Has formulated fast dissolving tablets of midazolam
hydrochloride(MH),anantiemeticdrug.Fastdisintegratingtablets(FDT)ofmidazolam
hydrochloride were prepared with the addition of different superdisintegrants like
KollidonCL,AcDiSolSD711andGlycolys.Eachofthesesuperdisintegrantswereused
inconcentrationsof2-4%w/w.Formulationwith3%w/wKollidonCLshowedminimum
disintegration time (<20 seconds). Furthermore, increasing the concentration of the
superdisintegrants did not decrease the disintegration time (DT) significantly. The
excipients used for this study was based on the compatibility studies. All the
formulationswerepreparedbydirectcompressionmethod.Amongalltheformulations
Kollidon CL at 2.4 mg/tablet gives 99.65% drug release in 10 min. by spectroscopic
method. It was considered as optimized batch. The optimized batchpassed all the

evaluation parameters and stability studies.

5. H.A.Patel et al.,Developed and characterized fast dissolving tablets of
Domperidone using direct compression and wet granulation technique. In thismethod
the different excipients used were microcrystalline cellulose, Cross caramellose
sodium,Crosspovidone,Sodium  starchglycolate,Magnesium  Stearate,Talcetc.Pre
compression and post compression parameters were evaluated for all the ten
formulations(D1-D10).Invitrodrugreleaseshowedthatthedrugreleasedwasalmost in the
range of 94-97% in 10 minutes. By comparing cumulative drug release, in vitro

disintegration timeandwettingtime, itwas found thatdirect compression method was

41



betterthanwetgranulationmethod.Dependinguponcumulativedrugrelease,invitro
disintegration time, and wetting time results formulation D1 was selected for stability
studiesandsubjectedtostabilitystudiesat25°C,30°Cand40°Cfor2months.Overall,
formulation D1 formulated by direct compression was found to be the best

formulation.?

6. Mohd Azharuddin et al.,’Formulated and evaluated fast disintegrating tablets of
GranisetronHClusingnaturalpolymers.Tabletswerepreparedbydirectcompression

method using different drug polymer concentrations.Fourier Transform Infrared
Spectroscopy (FT-IR) study revealed no chemical interaction between drug and
polymers used. Precompression and postcompression parameters were within the
pharmacopoeia limits. Disintegration and dissolution data of tablets were directly
proportionaltothesuperdisintegrantsconcentration.Selected fastdissolvingtabletF8

containing plantago ovate 5%w/w has released 99.66 % within 3min."3

7. Malviya et al ./’have extracted and evaluated mango peel pectin as a
Superdisintegrants in tablets, mango peel pectin had comparatively lesser release of

drug as compared to sodium starch glycolate for a specific period of time'”.

8. MATahiretal.,8Preparedfastdissolvingtabletsofdiclofenacsodiumusingisabgol

mucilage as superdisintegrant. Rapidly disintegrating tablets were developed by
compression methods using dry & wet powders containing drugs. Drug content in all
the formulations were also found to be in the acceptable range between 98 to 100 %.
Friability was found to be below 1.0%.Water absorption ratio was found to be in the
range 60 & 90 % for directly compressed tablets as compared to wet granulation
method where a maximum of 51% was observed.2-5 % of mucilage can be used as
Superdisintegrants as above this concentration tablets were more fragile. Stability
studieswereconductedforformulationFD4&FW4(Table3)whichindicatedthatthere were
nosignificant changesin physicalappearanceand drugcontent attheendof90 days of

storage period (p<0.05).

9. Gupta GD et al.,°Formulated dispersible tablets of nimesulide using natural
substancesasdisintegrantssuchasPlantagoovataseedhusk,CassiatoraandCassia

nodosaindifferentconcentrations. Theformulationswereevaluatedandwere
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compared with marketed products. It was observed that all the formulations were
acceptablewiththereasonablelimitsofstandardsrequiredfordispersibletablets. The
studyrevealed thatthenaturalgums used asdisintegrants wereeffective in low(5%)

concentration.

10. Srinivas K et al.,'Studied disintegrating properties of Plantago ovata mucilage
powder, Plantago ovata husk powder, Ocimumbasilicum mucilage powder and
Ocimumbasilicumseedpowderusinglbuprofen. Theformulationswereevaluatedfor their
disintegrating properties by comparing with the formulations of starch powder as
standard disintegrant. This study revealed that Plantago ovata seed powder and
mucilagepowderwereeffectiveinlowconcentrations(5%)asdisintegrantscompared to
othersand revealedthepoorrelationbetweenthe  swelling indexanddisintegrating
efficiency’.The physiologically active, gel-forming fraction of the alkali-extractable
polysaccharides of Plantago ovata Forsk seed husk and some derived partial
hydrolysisproductswerestudiedbycompositionalandmethylationanalysisandNMR

spectroscopy. The material was found to be a neutral arabinoxylan.

11. Shanmugam S et al.,"'Developed fast dissolving tablets of aceclofenac using
microcrystalline cellulose as a direct compressible vehicle were designed with an aim
to compare the effects of natural superdisintegrant i.e., isolated mucilage of Plantago
ovata and synthetic superdisintegrants like sodium starch glycolate (SSG) and
croscarmellose sodium (Ac-di-sol). The tablets were evaluated for post-compression
parameters. Plantago ovata showed the highest swelling index than SSG and Ac-di-
sol. Hence, they concluded natural superdisintegrants like Plantago ovata mucilage
showed better disintegrating property than the most widely used synthetic

superdisintegrantslikeSSGandAc-di-solintheformulationsoffastdissolvingtablets.

12. Santanu Chakraborty et al.,"’Developed Piroxicam dispersible tablets using
naturaldisintegrantssuchasPlantagoovataseedhusk,Cassiatora,andcross-linked

tragacanth were prepared with an objective to release the drug rapidly with
predetermined rate. The formulated batches were characterized by different physical
parameters. This study revealed that the formulation prepared by direct compression

exhibitedbetterdissolution,disintegrationatlowconcentrationofnaturaldisintegrants.
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13. Kuchekar BS et al.,"*Developed dispersible tablets of famotidine using mucilage
andseedpowderoflsapghulatostudythedisintegrantproperty. Theformulatedtablets were
evaluated and were found to be within the prescribed limits. The wetting time
decreased with the increase in concentration of seed and mucilage powder. The in-
vitro dissolution profile showed maximum drug release from all the formulations and
concluded that both the mucilage and seed powder exhibited potentially as a rapidly

disintegrating agent for faster drug dissolution and improved bioavailability.

14. Deveswaran R et al.,"Developed fast disintegrating tablets of metoprolol tartrate
by direct compression using different concentrations of Plantago ovata mucilage as
natural superdisintegrant. Compatibility of drug with the excipients was checked by
FTIR and DSC studies. The pre and post-compression parameters evaluated were
within the prescribed limits. In-vitro dispersion time decreases with the increase in
concentrationofnaturalsuperdisintegrant. Theformulationswerefoundtobestableon

conducting the stability studies as per the ICH guidelines. They concluded that the
tablets of Metoprolol tartrate showing enhanced release rate may lead to improved
bioavailability and effective therapy by using Plantago ovata mucilage as natural

superdisintegrant.

15. Pande S.D et al.,"Prepared amlodipine Besylate fast dissolving tablet bydirect
compression method using different concentrations of plantago ovate mucilage as a
natural superdisintegrant. All formulations were evaluated for weight
variation,hardness, friability, disintegration time, drug content and dissolution. The
optimizedformulationshowslessinvitrodisintegrationtime 11.69secwithrapidinvitro

dissolution within 16 mins. In vitro disintegration time decreases with increase
inconcentration of natural superdisintegrant. The conclusion is clear that the dried
isabgol mucilage as a superdisintergrant in the tablet is suitable for the formulation of

fast disintegrating tablet.
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CHAPTER-4

AIM,OBJECTIVE,PLANOFWORK

AlM:

TheaimofthecurrentinvestigationistoformulateandevaluatetheDapsone fast disintegrating tablets

of Dapsone.

OBJECTIVES:

Theobjectivesofthecurrentresearchworkisasfollows

TocollectandauthenticateNaturalSuperdisintegrant

Toconductpreformulationstudy
¢ Toformulatesoliddispersion

¢ Toformulatefastdisintegratingtabletsusingnaturalsuperdisintegrants

PLANOFWORK
e Literaturereview
e Selectionofdrugandnaturalexcipients
¢ IdentificationofthedrugbyUVspectroscopyandbymeltingpointtest
¢ Solubilitystudyforthedrug(Class-II)
e Preparationofsoliddispersiontoimprovethesolubility
e CharacterizationofsoliddispersionbyXRDStudies
e Precompressionparameters/DerivedpropertiesfortheAPI&Excipients
a. Bulkdensity
b. Tappeddensity
c. Angleof Repose
d. Carr'sindex
e. Hausner'sRatio
¢ FormulationofDapsoneFDTusingsuperdisintegrantsbydirect
compression method
e PostcompressionalEvaluationstudies

a. Morphologicalcharacteristicsofthetablets
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b. Thickness

c. Hardness

d. Friability

e. Weightvariation

f. Drugcontentuniformity

g. Wettingtime

h. Waterabsorption ratio

i. Disintegrationtime

j- In-vitrodissolutionstudy

k. Drugreleasekineticstudies

e Comparativestudieswithmarketedformulations
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CHAPTER-5

MATERIALSANDMETHODS

TableNo5.1:Materialsused

S.NO. MATERIALS SOURCE

1. Dapsone GiftSamplefromlnvitronLabs
2. FenugreekSeedsMucilage PurchasedfromtheLocalMarket
3. BananaPowder: PurchasedfromthelLocalMarket
4, Plantagoovata PurchasedfromthelLocalMarket
5. PVP K30 GiftSamplefromlInvitronLabs
6. MCC GiftSamplefromlInvitronLabs
7. Mannitol GiftSamplefromlInvitronLabs
8. MagnesiumStearate GiftSamplefromlInvitronLabs
9. PurifiedTalc GiftSamplefromlInvitronLabs
10. Aspartame GiftSamplefrominvitronLabs
1. PhosphatebufferpH6.4 GiftSamplefromlInvitronLabs
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TableNo5.2:Equipmentused

Sl.
No. EQUIPMENT MODEL/SOURCE
1. UV-spectrophotometer | A125357series,Shimadzu
2. DigitalBalance Scale-tec,cwsseries
MicroprocessorpH ) _
3. kKLPM-116,7246series,Kinglab
meter
4. Dissolutionapparatus | Lagindia,model-912
5. Hotairoven Kavinscientificproducts
6. Hardnesstester MonsantotypeHardnessTester
7. Friabilitytestapparatus | Duralab
8. Stabilitychamber i-therm

48




Methodology

5.1IsolationofMucilageofPlantagoovata:

e TheseedsofPlantagoovataweresoakedindistilledwaterfor48hrsandthen boiled
for few minutes for complete release of mucilage into water.

e Thematerialwassqueezedthroughmuslinclothforfilteringandseparatingout  the
marc.

¢ Then,anequalvolumeofacetonewasaddedtothefiltratesoastoprecipitate the
mucilage. The separated mucilage was dried in oven at temperature less than

60°C, powdered, sieved (#80) and stored in a desiccator until use.

5.2 IsolationofFenugreekSeedsMucilage:

Theseedswerewashedwithdoubledistilledwatertoremoveanyadherent material.
The seeds were pulverized and about three times its volume of water was added
and kept aside with occasional stirring using mechanical stirrer.
Theprocesscontinuedforabout5hoursuntiltheslurrywasprepared.
Theviscoussolutionwasthenfilteredthrougheight-foldmuslin cloth.
Theprocesswasrepeated4timeswiththeresidueonthemuslin cloth.
Allthefiltratewasaddedtogether.Thenthefiltratewasprecipitatedinaboutthree  times
its volume of ethanol with mechanical stirrer.

The precipitate was washed for three times with ethanol and dried at 40°C. The
driedmucilagewasgroundbyamechanicalgrinderandpassedthrough#60mesh sieve
and kept in a desiccator.

5.3 PreparationofBananaPowder:

Thecollectedfreshwholebananaswerecleanedforanydebrisandweighed.
TheskinpeeledbananasweredippedinethanolinSminutes.
Thenbananawasweighedandsquashedtopaste,thispastewasaddedwithcitric acid
(2-3%) to remove the sticky nature.
Thenwaterisseparatebycentrifugationandprocessing.
Thepressedmassissubjectedtodryingintray-dryer.

Thedriedsubstanceswasmilledandscreenedinsieve(#80)togetfinepowder.
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5.4 PhysicochemicalCharacterizationofNaturalSuperDisintegrants:

The purified and dried extracted gum powder was evaluated for its micrometric
properties, Solubility, swelling index, loss on drying, Moisture content, pH
determination and determination of Total Ash.

a) Micrometricproperties:

The purified and dried extracted powders were evaluated for its organoleptic
characteristics like colour, odour, taste, taste, shape, texture by visual and
Microscopical observations.

b) Solubilitytest:

Solubility test was carried out using aqueous and non-aqueous solvents. In this test,
various solvents are used and M. acuminata powder solubility was determined. A
known amount of the solvent was put in a container then the M. acuminata powder
was added and stirred vigorously.

c) Swellingindex:
Thestudywascarriedoutbyusinga100mLstopperedgraduatedcylinder.Theinitial ~ bulk
volume of 1 g of Powder was noted. Water was added in sufficient quantity to ensure
25 mL of uniform dispersion by vigorously shaking every 10 min for 1 h and then
allowed to stand for 24 h. The dispersion was stored at room temperature and the
sediment volume of the swollen mass was measured after 24 h

Swellingindex=100*(V2-V1/V1)
Where, V1=Initial volume of material before hydration; V2=Volume of hydrated
material

d) Lossondrying:

The loss on drying technique is used to determine high levels ofmoisture orsolvents
presentinthesample.Thematerialsamplewasweighed(W 1)andheatedinanoven for 2 h.
It was cooled in the dry atmosphere of desiccators and then finally weighed (W2).
%Lossondrying=[(W1-W2)/W1]100
Where,W1=Initialweightofthepowder;W2=Finalweightofthepowder

e) Moisturecontent:

The moisture content was then determined as the ratio of weight of moisture loss to

weight of sample expressed as a percentage
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%MC=b-c/b-ax100
a:Weightofweighingbottle,
b:Weightofweighingbottlewith1gof sample,
c:Weightofweighingbottlewithsampleafterdryingat105°Cfor2h
f)pHdetermination:
1% wiv solution of sample was prepared by shaking powder in water for 5 min, and
pH is determined by digital pH meter.

G) Determinationoftotalash:

3 g of powder accurately weighed, in a suitable tared dish. Incinerate the material by
gradually increasing the heat, not exceeding 450°C, until free from carbon, cooled,
and weighed. Total ash content can be calculated from
%ashcontent=c-a/b-ax100

Weightofemptysilicacrucible=(a),
Weightofcruciblewith3gofsample=(b),and Weight
of crucible with ash = (c)
5.5 PhytochemicalScreeningoftheNaturalSuperDisintegrants:

PhytochemicalScreeningAllthepowderextracts(0.05g/ml)werepreparedfor
preliminary phytochemical screening based on standard methods for detecting the
following components.

a) FlavonoidTest:Alkalinereagenttest:

Approximately 3 mL of powder extract was treated with 1 mL of 10% NaOH solution.
The formation of the intense yellow color showed an indication of the presence of
flavonoids.

b) SaponinsTest:
Approximately3mlofpowderextractwereaddedto3mlofdistilledwaterandshaken
vigorously. The formation of a stable, persistent froth was taken as a positive test for
saponins.

c) SteroidsTest:
Approximately2mLofchloroformandconcentratedH2SOswereaddedto5mLofthe
prepared powder extract.

Alayerofredcolourindicatedthepresenceofsteroidsinthelower chloroform.
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d) AlkaloidsTest:
Approximately 500 mg of powder extracts was stirred with a few of 2N HCI and 9
mL of aquadest, then heat on the water for 2 minutes. The mixtures were then

cooled and filtered. The filtrate was used to perform a test with various reagents.

5.6 Preformulationstudies
a) OrganolepticCharacteristics

Thecolor,odor,andtasteofthedrugwerecharacterizedandrecordedusing descriptive

terminology
b) MeltingPoint

The melting point of the drug substances was determined by using melting point
apparatus (PMP-D, Veego). The melting point was determined by introducing small
amount of substance in the capillary attached to graduated thermometer and constant
heat was applied with the assembly suspended in the paraffin bath. The drug sample
was tested in temperature range 100-250°C and point at which drug melts was noted.

The melting point is reported in section.
c) Solubility:

Solubility of the Dapsone was determined in different solvents like water, 0.1 N HCI, phosphate buffer pH 6.4,
alcohol, acetone etc.

d) UV absorptionmaxima of Cinnarizine

UV scanning was done in Shimadzu double beam UV/Visible
spectrophotometer using 10 pg/ml drug solutions in the wave length range of (200-400
nm). Phosphate buffer 6.4 used as a blank.

e)PreparationofCalibrationCurve:

Preparationofstock solution

e Dapsone (100mg) was accurately weighed and transferred into the 100 ml standard
volumetric flask.

e ltwasdissolvedinphosphatebuffer(PH6.4)andvolumewasmadeuptothemark
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(togeta1000ug/mlsolution).

e From this 10 ml was pipetteout and then diluted up to 100 ml with phosphate buffer
the (P"6.4) From that solution again 10 ml pipetted out and diluted up to 100 ml in
volumetricflaskwithphosphate bufferthe (PH6.4)to getastocksolutionof10ug/ml.

PreparationofStandardCurve:

Fromthestocksolution2,4,6,8and10mlweretransferredto10ml standard volumetric flasks
and diluted with phosphate buffer the (P"6.4) upto themark to obtain Dapsone
concentration of 2, 4, 6, 8and 10 pg/mirespectively. Absorbanceofeachsolutionwas

measured at 260 nm.

5.7 PreparationofSolid Dispersion:

SoliddispersionsofDapsonewerepreparedbysolventevaporationmethod. Accurate
amountofdapsonewasweighedandtakeninaChinadish,dissolvedinmethanoland  then
carrier wasadded (Urea in ratio of1:1, 1:2 &1:3).The solventwas evaporatedat room
temperature and dried in hot air oven at 50°C for 4 hours. The resultant mass was

passed through sieve no. 60 and stored in desiccator.
Physicalmixture:

Physical mixture (PMs) having the same weight ratio were prepared by thoroughly
mixing appropriate amounts of Dapsone and urea in a mortar until a homogenous

mixturewasobtained.theresultwassievedthrougha60#sieveanddenotedasPM.
5.8 CharacterizationofsoliddispersionsofDapsonewithPVPK30:

A, Drugcontent:

An accurately weighed quantity of solid dispersion equivalent to 25mg Dapsone was
taken into 100ml of volumetric flask. Dissolved in phosphate buffer pH 6.4 and the
volumeweremadeupwiththesame.Analiquotofthefiltratewasdilutedandanalyzed

spectrophotometrically (UV-1700, Shimadzu Corporation) at 260 nm.
B,Dissolutionstudy

InvitrodissolutionstudiesofDapsoneinpowderform,DapsoneSolidDispersions
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(DSD)andDapsonePhysicalMixture(DPMs) wereperformedbyusingthe USPXXIII type-
Il dissolution apparatus (Electrolab TDT-06N) employing a paddle stirrer at 50 rpm.

900 ml of pH 6.4 phosphate buffer was used as dissolution medium. The
temperature of dissolution medium was maintained at 37 + 0.5°C throughout the
experiment.Samplesofdissolutionmedium(5ml)werewithdrawnfor20minbymeans of
syringe fitted withpre-filterat known intervals oftimeandanalyzed fordrug release by
measuring the absorbance at 260 nm. The volume withdrawn at each time interval
was replaced with fresh quantity of dissolution medium. Cumulative percent released
was calculated and plotted against time.

C,PowderX-RayDiffraction (PXRD)

PXRDpatternswererecordedusingPhilipsPW1729X-raygenerator,USAfittedwith a
copper target, a voltage of 40 kV, and a current of 30 mA. The scanning rate was
1°/min over a 20 range of 1-50°. Powder X- ray diffraction patterns were traced for
carvedilol, physical mixture and solid dispersions. The samples were slightly ground

and packed into the aluminum sample container.
5.9 Drug-excipientcompatibility:

The selected polymers were characterized by FT-IR spectroscopy and the FTIR
spectra of the pure drug Dapsone with used excipients like Banana powder, Gum

karayaandPlantagoovate.Microcrystallinecellulose,PVPK30,Aspartame,Mannitol etc.

The instrument wasoperatedunderdryairpurge and the scans were collected at
scanning speed 2 mm/sec with resolution of 4 cm-'over the region 4000-400 cm-".
Thescanswereevaluatedforpresenceofprinciplepeaksofdrug,shiftingandmasking of

drug peaks and appearance of new peaks due to polymer interaction.

5.10 PRECOMPRESSIONALPARAMETER
5.10.1 DETERMINATIONOFFLOWPROPERTIES:

a) Angleofrepose
The angle of repose of powder was determined by the funnel method. The accurately

weighedpowderwastakeninafunnel.Theheightofthefunnelwasadjustedinsucha

54



way that the tip of the funnel just touches the apex of the heap of the powder. The
powderwasallowedtoflowthroughthefunnelfreelyontothesurface. Thediameterof
thepowderconewasmeasuredandangleofreposewascalculatedusingthefollowingequati
on.

@=tan”'n/r

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

Differentrangesofflowabilityintermsofangleofreposearegiveninbelowtable.

AngleofRepose

Flow
(e)
>25 Excellent
25-30 Good
30-40 Passable
<40 Verypoor

Tableno:5.10Angleof repose
b) BulkDensity

Anaccuratelyweighedquantityofpowder,whichwaspreviouslypassedthroughsieve
#40[USPJandcarefullypouredintograduatedcylinder. Thenafterpouringthepowder
intothegraduatedcylinderthepowderbedwasmadeuniformwithoutdisturbing. Then the
volume was measured directly from the graduation marks on the cylinder as ml. The
volumemeasurewas calledasthebulkvolumeandthebulk densityis calculated by

following formula;
Bulkdensity=Weightofpowder/Bulkvolume

c) Tapped Density
Aftermeasuringthebulkvolumethesamemeasuringcylinderwassetintotap density
apparatus.Thetapdensityapparatuswassetto300tapsdropperminuteandoperated for
500 taps. Volume was noted as (Va) and again tapped for 750 times and volume
wasnotedas(Vb).IfthedifferencebetweenVaandVbnotgreaterthan2% thenVbis consider

as final tapped volume. The tapped density is calculated by the following formula

Tappeddensity=Weightofpowder/Tapped volume
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d)Carr’'sindex[CompressibilityIndex]JandHausner’sRatio
Carr’sindexandHausner’sratiomeasurethepropensityofpowderto becompressed and
the flowability of powder. Carr’sindex and Hausner’s ratio canbe calculated from the

bulk and tapped density.
Carr’sindex=Tappeddensity -Bulkdensity/TappeddensityX100

Hausner’sratio=Tappeddensity/Bulkdensity

GradingofthepowdersfortheirflowpropertiesaccordingtoCarr’sindexis shown in

below table
%Compressibility Flow ability
5-12 Excellent
12-16 Good
18-21 FairPassable
23-35 Poor
33-38 Very Poor
<40 VeryVeryPoor

Tableno:5.10compressibility

5.11 PreparationoftabletscontainingsoliddispersionsofDapsone

Dapsonemouthdissolvingtabletswerepreparedaccordingtotheproportiongiven in table.
The raw materials were passed through a screen (Sieve No.# 40)prior to mixing.
Powdered 1:3 ratiosolid dispersion (Best proportion), containingamount equivalent to
50 mg Dapsone, was mixed with the other excipients andcompressed ona rotator
tablet punching machine equipped with flat-faced 10-mm punches. The tablet weight

was adjusted to ~250 mg
Directcompressionmethod:

FastdissolvingtabletsofDapsonewerepreparedbyDirectCompressionmethod

according to the formulae given in the Tables.

¢ All the ingredients were powdered separately and passed through # 60 mesh
sieve separately.

¢ Thesoliddispersionanddirectlycompressibleexcipientweremixedbyadding
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smallportionofeachatatimeandblendingittogetauniformmixtureandkept aside.

e Then the other ingredients were mixed in geometrical order, in an inflated
polyethylene pouch magnesium stearate and talc were added last and the
tablets were compressed using 8 mm flat round punches to get tablets of 250

mg weight.

Tableno:11CompositionofDapsone tablets

Ingredients(mg) F1 F2 F3 | F4 F5 | F6 F7 | F8 F9
Dapsonesoliddispersionurea 50| 50 | 50 50 50 50 | 50 50 | 50
(1:3)

Plantagoovata 10 15 20 - - - - - -
Fenugreekseedmucillage - - - 10 15 20 - - -
Bananapowder - - - - - - 10 15 20
MCC 10 | 100 | 100 | 100 | 100 | 100 | 100 | 100

0

Aspartame 5 5 5 5 5 5 5 5 5
Magnesiumstearate 2 2 2 2 2 2 2 2 2
Talc 3 3 3 3 3 3 3 3 3
Mannitol 80 75 70 80 75 70 80 75 70
Total(mg) 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250 | 250

5.12 POSTCOMPRESSIONPARAMETERSOFDAPSONETABLETS

a) Weightvariation:

Twenty tablets were selected at random and averageweight was determined.
Then individual tablets were weighed and the individual weight was compared with an

average weight.
b) HardnessandFriability

Friability of the tablets was checked by using Roche Friabilator. The device
subjectsanumberoftabletstothecombinedeffectofabrasionsandshockbyutilizinga plastic
chamber that revolves at 25 rpm dropping the tablets from a height of 6 inches with
each revolution. Pre-weighed sample tablets were placed in the friabilator, which was

then operated for 100 revolutions. Tablets were dusted and reweighed.
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c¢) Contentuniformitytest

Ten tablets were weighed and powdered, a quantity of powder equivalent to 50 mg of
Dapsonewastransferredtoa25mlvolumetricflaskand15mlwaterisadded.Thedrug
isextracted in waterbyvigorouslyshakingthe stoppered flaskfor15 minutes. Then the
volumeisadjustedtothemarkwithdistilledwaterandtheliquidisfiltered. The Dapsone content
was determined by measuring the absorbance at 260 nm after appropriate
dilution.Thedrugcontentwascalculatedusingthestandardcalibrationcurve. Themean

percent drug content was calculated as an average of three determinations.
d) Disintegrationtest

Tablets were taken and introduced in each tube of disintegration apparatus, and
the tablet rack of the disintegration apparatus was positioned into a 1-liter beaker
containing 900 ml of distilled water and the time of disintegration was recorded. To
discriminatebetweentheformulation’sdisintegrationwasdoneatroomtemperatureand disk

was not used for the study
e) Invitrodispersion time

Tablet was added to 10 ml of pH 6.4 phosphate buffer solution at 37 + 0.5°C.
Time required for complete dispersion of a tablet was measured.

f)WettingtimeandWaterabsorptionratio

A piece of tissue paper folded twice was placed in a small petridish (internal
diameter 5 cm) containing 6 ml of water. A tablet was put on the paper and the time

required for complete wetting was measured, the wetted tablet was then weighed.
g)Dissolutionstudy

In vitro dissolution of Dapsone mouth dissolving tabletswas studied in USP XXIII type-
Il dissolution apparatus (Electrolab TDT-06N)employing a paddle stirrerat 50 rpm. 900
ml of pH 6.4 phosphate buffer was used as dissolution medium. The temperature of
dissolutionmediumwasmaintainedat37+0.5°Cthroughouttheexperiment.Onetablet  was
usedineachtest.Samplesofdissolutionmedium (5ml) werewithdrawnbymeans of syringe

fitted withpre-filter at known intervals of time and analyzed for drug release
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by measuring the absorbance at 260 nm The volume withdrawn at each time interval
was replaced with fresh quantity of dissolution.

h)KineticRelease:

Mathematicalmodelsthat can be appliedto the analysisof dissolution data.Themodels
describedhereinincludebothempiricalandsemiempiricalmodelsthatareappliedtothe
evaluationofdissolutionratedata. Theuseofthesemodelspermitstheelucidationofthe
mechanism and type of drug release that can be expected from the mouth dissolving
tablets.Inordertoinvestigatethemechanismofdrugrelease,thedata(F 1toF9)ofinvitro release
studies was fitted to various kinetic models representing Zero-order, First order,

Higuchi’s and Korsmeyer-Peppas model.
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CHAPTER-6

RESULTANDDISCUSSION

MacroscopicPropertiesoftheDriedExtractPowders:

TableNo6.1:MacroscopicPropertiesoftheDriedextractpowders

S. ] FenugreekSeed
PhysicalProperty Bananapowder PlantagoOvata
No Mucilage
1 Colour White White LightBrownish
2 Odour Odourless Odourless Odourless
3 Taste Tasteless Tasteless Tasteless
4 Shape Irregular Irregular Irregular
5 Texture Soft Soft Soft
TableNo06.2:SolubilityoftheDriedextractpowders
S. FenugreekSeed
TypeofSolvent Bananapowder PlantagoOvata
No Mucilage
1 Water FormingGel Insoluble Insoluble
2 Acetone Insoluble Insoluble Insoluble
3 Ethanol Insoluble Sparinglysoluble Insoluble
4 Methanol Insoluble Insoluble Insoluble
5 pH6.8Buffer Soluble Soluble Soluble

TableNo06.3:SwellingindexoftheDriedextractpowders

S- Parameter Fenugre_ekSeed Bananapowder PlantagoOvata
No Mucilage
1 %Swellinglndex 68+0.27 55+0.27 74+0.27
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SwellingIndexofNaturalSuperDisintigrants

FenugreekSeed
Mucilage

Fig.6.1:SwellingindexofthePowderedExtracts Table

Banana powder

No 6.4: Loss on Drying of the Dried extract powders

PlantagoQOvata

S. FenugreekSeed
Parameter Bananapowder PlantagoOvata
No Mucilage
1 %LossonDrying 1.81+0.27 1.55+0.27 0.7410.27

N

=
n

Losson Drying

o

LossonDryingoftheDriedPowderextarcts

FenugreekSeed Mucilage

Bananapowder

Fig.6.2:LossonDryingofthePowderedExtracts

Table No. 6.5: Moisture content of the Dried extract powders

PlantagoOvata

S. FenugreekSeed
Parameter . Bananapowder PlantagoOvata
No Mucilage
%Moisture
1 3.81+0.14 2.15+1.11 2.74+0.23
Content
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TableNo.6.6:pHoftheDriedextract powders

S. Parameter Fenugre.ekSeed Bananapowder PlantagoOvata
No Mucilage
1 pH 6.6 7.15 6.14
TableNo6.7:TotalAshoftheDriedextractpowders
S- Parameter Fenugre_ekSeed Bananapowder PlantagoOvata
No Mucilage
1 TotalAsh 2.61% 3.15% 2.14%

TableNo.6.8:PhytochemicalScreeningoftheDriedextractpowders

r‘i Test Fen:nir:ral;ieed Bananapowder PlantagoOvata
1 Testfor Flavonoids Absent Present Absent
2 TestforSaponins Absent Absent Absent
3 TestforSteroids Absent Absent Absent
4 TestforAlkaloids Absent Present Absent

TableNo.6.9:0rganolepticCharacteristicsoftheDapsone

r‘i PhysicalProperty Result
Colour White
Odour Odourless
Taste Tasteless
TableNo.6.10:MeltingPointoftheDapsone
S. No Method Result
1 CapillarytubeMethod 176°C

62




TableNo.6.11:SolubilityoftheDapsone

Sc') TypeofSolvent Result
1 Water Insoluble
2 Acetone Slightly soluble
3 Ethanol Soluble
4 Methanol Soluble
5 pH6.8Buffer Soluble

PREPARATIONOFCALIBRATIONCURVEOFDAPSONE

TableNo.6.12:StandardcurveofDapsoneinphosphatebufferpt6.4

Concentratio
n Absorbanc
(ug/mi) )

0 0.000
2 0.098
4 0.211
6 0.306
8 0.413

10 0.526
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StandardCalibrationCurveofDapsone
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Fig.6.3:StandardCalibrationCurveofDapsone

CHARACTERIZATION OF SOLID DISPERSIONS OFDAPSONE

i)Drugcontent

TableNo06.13:Drugcontentinphysicalmixtureandsoliddispersions.

Soliddispersion Drugconten Physical Drugcontent
(Dapsone to Urea (%) mixture(Dapsone (%)
ratio) to Urea ratio)
DSD1:1 94.11 DPM1:1 92.13
DSD1:2 96.18 DPM1:2 93.41
DSD1:3 99.74 DPM1:3 97.21

DapsoneSolidDispersions-%DrugContent
102
100
98

96
94
: N
90

DSD 1:1 DSD 1:2 DSD 1:3
Dapsone SolidDispersions(1:1, 1:2&1:3)

% DrugContent

Fig.6.4:%Drugcontent -DapsoneSolidDispersions
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Content

98
=96
2
L%) 94
°0 92
E 9
8 90
=

88

DPM 1:1 DPM 1:2 DPM 1:3

DapsoneUreaPhysicalMixture(1:1,1:2&1:3)

Fig.6.5:%Drugcontent-Dapsone-UreaPhysical Mixture

Dissolutionstudiesofsoliddispersionsandphysicalmixtures:
AttheDifferenttimeintervals,thepercentageofdrugreleasefromthephysicalmixture ~ and

solid dispersions was calculated.

It is an evident that dissolution of pure dapsone is very low, about 32.16% being

dissolved in 20 min.

Attheendof 20 min, Dapsone Solid Dispersions DSD containing 1:3 of drug and
Urea showed better drugrelease 99.74% than other ratios of SD’s. Like wise at the
end of 20 min, Dapsone Physical Mixture DPM containing 1:3 of drug and Urea
showed highest drugrelease 97.21% than other ratios of. From the results, it was
observed that Dapsone Solid Dispersions (1:3) showed better results with other

samples.

Table No: 6.14. Comparative In vitro Dissolution profiles of the Pure drug, Solid

dispersions and Physical Mixture of the Dapsone in pH 6.4 phosphate Buffer.

S .No Formulation Cumulative%drugreleaseafter20 min.
1 DRUG 32.161£2.45%
2 DPM1:1 39.14+1.05%
3 DPM1:2 51.18+1.27%
4 DPM1:3 62.18+2.11%
5 DSD1:1 92.161£1.34%
6 DSD1:2 97.2241.24%
7 DSD1:3 ***99.62+1.02%

65



120
100
80
60
4
2

S O

%of DrugRelease

(=]

Fig.6.6:%DrugReleaseforthePureDapsone,SolidDispersions&Physical Mixture

Cumulative%drugreleaseafter20min.

DRUG

DPM1:1

DPM1:2

DPM1:3

DSD1:1

Formulation Codes
(Dapsone,DapsoneSolidDispersions&PhysicalMixture)

ComparisonStudyofSoliddispersion

TableNo:6.15Comparisonofsoliddispersions

DSD1:2

DSD1:3

(;ii:‘:tes PureDapsone | DSD1:1 | DSD1:2 | DSD1:3

) (%) (%) (%) (%)
0 0 0 0 0
2 1.73 25.73 375 52.6
4 3.64 39.64 44.24 56.39
6 6.75 46.75 52.83 63.12
8 9.14 53.14 58.88 68.56
10 11.59 61.59 62.61 734
12 14.33 67.33 68.83 76.81
14 18.97 74.97 71.77 80.25
16 21.07 80.07 81.64 86.16
18 28.80 83.80 90.13 97.55
20 32.16 92.16 97.22 99.62
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ComparisonoflnVitroDissolutionfortheformulated
Solid dispersions

0 2 4 6 8 10 12 14 16 18 20

Formulations
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® PureDapsone(%) mDSD 1:1 (%) =DSD 1:2 (%) DSD 1:3 (%)

Figure 6.7 :comparison of in vitro dissolution for the formulated solid

dispersions

X- RayDiffractionStudies:

XRD studies were also performed for the formulated SDs to know the crystallinity of
the formulation. XRD was performed for both the pure Dapsone and the prepared
DSDs.TheXRDspectrumofDapsoneAPlwasfoundtohavetheshare,highintense peaks,
which indicating the crystal nature of APIl, whereas the XRD spectrum
formulatedDSDswasfoundtohavethebroad,lessintensepeaks,whichisconfirming  the
form conversion of APl from crystalline to amorphous after solid dispersion

formation. The XRD spectrum is displayed in figure 7.
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FromtheFT-IRdataitisprovedthatthereisnosignificantinteractionbetweenpure dapsone
with urea used for the manufacturing of solid dispersions.

PRE-COMPRESSIONPARAMETERSOFDAPSONETABLETS

TableN06.16:PrecompressionparametersofDapsonetablets

Formulatio | BulkDensity ZZ':\I:E(:/ ?ggéizf (i;naJ:f Hausr_ler’s
ncode (g/cc) o ratio
(glcc) | (degree) (%)
F1 0.47 0.57 25.40 14.04 1.14
F2 0.43 0.56 25.06 12.72 1.16
F3 0.45 0.57 24.38 13.20 1.14
F4 0.42 0.49 25.72 12.24 1.15
F5 0.42 0.43 25.94 12.76 1.13
F6 0.38 0.42 25.48 11.36 1.12
F7 0.43 0.66 26.21 14.06 1.12
F8 0.52 0.62 25.74 13.11 1.15
F9 0.46 0.56 23.02 13.79 1.14

70




PostCompressionalParametersofDapsoneMouthDissolving Tablets

FormulationofDapsoneMouthdissolvingtablets:

Fig6.13:DapsoneMouthdissolvingtablets

TableN06.17:PostcompressionparametersofDapsonetablets

In vitro _ _In vitro. %
S. No T:trir:: Hargnes %Friability | DoPe'S! Dlsmﬁngftlon Drug | Weight
onTime Conte variation
Code (kg/cm?) (Sec) (Sec) nt
1 F1 2.93 0.33 30.15 32 88.26 246.81
2 F2 2.76 0.32 32.23 30 84.02 248.72
3 F3 2.91 0.35 31.55 29 85.45 248.81
4 F4 2.88 0.36 31.23 28 91.94 249.83
5 F5 2.46 0.37 32.15 28 89.84 248.15
6 F6 2.35 0.32 2712 25 91.41 246.45
7 F7 2.35 0.35 23.14 25 93.41 249.81
8 F8 2.37 0.36 23.14 23 96.41 249.73
9 F9 2.61 0.32 21.15 20 98.41 248.82
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Invitrodispersiontime:

Fig.6.14Invitrodispersionti

z;% 30.1532.2331.5531_2332.15

» BHAN

F1 R - s

F1 F2 F3
In vitro

F4  F5

F6  F7 F8 F9
DispersionTime 30.15 32.23 31.55 31.23 32.15 27.12 23.14 23.14 21.15
(Sec)

Fig.6.15:InvitroDispersionTime(Sec)ofDapsoneMouthDissolvingtablet
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In-vitrodissolutionstudyofDapsonemouthdissolvingtablets
TableNo06.18:/nVitrodissolutiondataofformulations(F1-F9)

Time F1 F2 F3 F4 F5 F6 F7 F8 F9
(min) (%) (%) (%) (%) (%) (%) (%) (%) (%)
2 24.31 28.33 21.70 26.94 28.33 21.94 23.7 23.70 26.941
4 29.14 34.27 27.55 32.47 34.27 30.47 26.55 27.557 35.47
6 33.72 40.52 32.86 38.31 41.52 36.31 32.86 32.86 42.31
8 39.41 47.81 38.06 45.05 47.873 45.05 38.06 31.06 48.05
10 45.93 53.05 44.83 52.18 51.051 53.18 44.83 49.83 54.18
12 55.28 66.49 53.63 63.80 61.49 64.80 53.63 63.63 67.80
14 64.85 77.68 62.12 74.52 74.68 72.52 62.12 67.12 79.52
16 72.60 85.109 69.19 85.63 79.10 81.63 69.19 73.19 90.63
18 79.31 94.75 78.27 91.70 93.75 93.70 78.27 78.67 98.70
20 82.73 97.54 82.48 93.65 95.47 95.35 81.75 81.34 99.43
In vitroDissolutionProfileforthe DapsoneMouthDisolvingTablets(F1-F3)
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Fig.6.18:InvitroDissolutiontime ofDapsoneMouthDissolvingTablets(F1- F3)
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InvitroDissolutionProfilefortheDapsoneMouthDisolving
Tablets(F1-F9)
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SUMMARY & CONCLUSION

All the Natural super disintegrant’s extracted from the natural sources
characterized by their morphological characteristics and it was observed that all the
super disintegrant’s showed the good results.
Thesolubilityofthenaturalexcipientswasperformedbyuseofthedifferentsolvents and it
was proved that all the excipients showed the formation of the gel form in the water
and insoluble in the organic solvents.

The swelling index was found to be more for the Plantago ovata i.e 74 % which may
indicative of the more porosity, which is required for the drug release.

The moisture content, Loss on drying and Total Ash was performed for the natural
excipients, all the values are within the limits as per the standards.

The phytochemical screening was done for the natural excipients, it proved that,

absence of the saponins, steroids and alkaloids.
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TheDapsonepuritywascharacterizedbyitsorganolepticcharacteristicsandthe results
showed are as per the standards.
Thepurityalsocharacterizedbythedeterminationofthemeltingpointbythecapillary tube
method the value is within the limits.

Thesolubilityof the dapsonewasdone byuseofdifferentsolvents,itprovesthat, dapsone
showed poor solublity in the water and soluble in some organic solvents.
Basedonthispoint,itwasdecidedtoimprovethesolubilityofthedapsoneby preparing the
solid dispersions with the help of urea by solvent evaporation method.
Theformulatedsoliddispersionscharacterizedforthedrugcontent,dissolution, Xray
diffractions and FTIR studies.
Thesoliddispersionspreparedbythesolventevaporationwiththeratioof1:3showed better
drug content , dissolution (99.62 % )at the 20 min.

CompatibilityStudy

Compatibility studies were performed using IR spectrophotometer. The IR spectrum
ofpuredrug,DapsoneSoliddispersionsofvariousratios(1:1,1:2&1:3)werestudied.  This

indicates that the drug was compatible with the formulation components.

Discussion ofthecharacterizationofthemouthdissolving tablets

ofdapsonewith various super disintegrants

The powder blend was evaluated for angle of repose, Hausner’'s ratio and %
compressibility. The prepared tablet was evaluated for physical parameter, Wetting

time, In vitro disintegration time, Assay and In vitro drug release.
Evaluationofpowderblend:
A,AngleofRepose(0)

The angle of repose for the entire formulations blend was found to be in
therange 23.02°t0 26.21 °. The result were tabulated in Table no: 6.15

B, Hausner ratio: Hausner ratio was found to be in the range 1.12 to 1.16and that

indicated that all formulation has good flow properties.
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C, Carr’s index: Carr’s index was found to be in the range 11.36% to 14.06% that

indicated all formulation has good flow properties.
PhysicalParameters

Weightvariation

Alltheformulated(F 1toF9)tabletswerepassedweightvariationtestasthe%weight
variationwaswithinthelPlimitsof7.5%o0ftheweight. Theweightsofallthe tablets
werefoundtobeuniformwithlowstandarddeviationvalues.Thepreparedformulation

complies with the weight variation test.

Hardness

Thehardnessofthetablet wasfoundtobe2.3t02.93Kg/cm?
Friabilitytest

The maximum friability of the formulation was found to be 0.37%. The minimum
friability of the formulation was found to be 0.32%. The % friability was less than 1%

in all the formulations ensuring that the tablets were mechanically stable.
Drugcontent

The maximum drug content for the all formulation was found to be 98.41% and
minimum%drugcontentfromtheallformulationwasfoundtobe84.02%.Theresults  were

within the limit specified by the IP.
InvitroDisintegrationtest

In vitro Disintegration time was found to be in the range 20 to 32 sec. From all

formulations, F9 (10% plantago ovata) has minimum disintegration time 20.sec.
In vitrodrugrelease

Dissolution data shows that formulation F9 having having( Plantago ovata) gave
improved dissolution as compared to other formulations and total drug release of
99.43% was found at 20 min.
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