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INTRODUCTION

The quantitative eval uation and assessment of a
tablet‘s chemical, physical and bioavailability proper-
tiesareimportant inthe design of tabletsand to monitor
product quality. These propertiesareimportant since
chemical breakdown or interactions between tabl et
components may ater the physical tablet properties,
and greatly affect the bioavailability of thetablet sys-
tem. Therearevarious standardsthat havebeen setin
the various pharmacopoei asregarding the qual ity of
pharmaceuticd tablets. Theseincludethediameter, Size,
shape, thickness, weight, hardness, disintegrationand
dissolution characters. The diameters and shape de-
pends on the die and punches selected for the com-
pression of tablets. Theremaining specificationsassure
that tabletsdo not vary from one production ot to an-
other. Thefollowing standards or quality control tests
should be carried out on compressed tablets?.

GENERAL APPEARANCE

Thegenera appearance of tablets, itsvisual iden-
tity and overdl “elegance’ is essential for consumer ac-
ceptance, control of lot-to-lot uniformity and genera
tabl et-to-tablet uniformity and for monitoring the pro-
duction process. The control of general appearancein-
volvesmeasurement of attributessuch asatablet’s size,
shape, color, presence or absence of odour, taste, sur-
facetextures, physical flawsand consistency.

Sizeand shape
The shape and dimensions of compressed tabl ets

aredetermined by thetype of tooling during the com-
pression process. At aconstant compressiveload, tab-
letsthicknessvarieswith changesindiefill, patidesze
distribution and packing of the powder mix being com-
pressed and with tabl et weight, whilewith aconstant
diefill, thicknessvarieswith variationin compressive
load. Tabl et thicknessis cong stent from batch to batch
or withinabatch only if thetabl et granul ation or pow-
der blend isadequately consistent in particlesizeand
particlesizedistribution, if the punch toolingisof con-
sstent length, andif thetablet pressiscleanandingood
working condition.

Thethicknessof individual tablets may be mea-
sured with amicrometer, which permitsaccurate mea-
surementsand providesinformation of thevariation
between tablets. Tabl et thickness should be controlled
withina+ 5% variation of asandard value. Any varia-
tionin thicknesswithin aparticular lot of tabletsor
between manufacturer’s lots should not be apparent
to the unaided eye for consumer acceptance of the
product. In addition, thickness must be controlled to
facilitate packaging.

Thephyscd dimensonsof thetablet dongwiththe
dengity of thematerid inthetablet formulation and their
proportions, determinetheweight of thetablet. Thesize
and shape of thetablet can d so influencethe choice of
tablet machineto use, thebest particlesizefor granula-
tion, production ot sizethat can be made, the best type
of tableting processing that can beused, packaging op-
erations, and the cost of production.

TheUSPhasprovided limitsfor theaverageweight
of uncoated compressed tablets. Theseare applicable
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when the tablet contains 50mg or more of the drug
substance or when thelatter comprises 50% or more,
by weight of the dosage form. Twenty tablets are
weighed individualy and the averageweight iscal cu-
lated. Theindividud tablet weights arethen compared
to the average weight. Not more than two of the tab-
letsmust differ from the average weight by not more
than the percentages stated in TABLE 1. No tablet
must differ by morethan doubletherelevant percent-
age. Tabletsthat are coated are exempted from these
requirementsbut must conform to thetest for content
uniformity if applicable.

TABLE 1: Weight variation requirements

Average weight Per cent difference
130mg or less 10
More than 130mg through 324mg 75
More than 324mg 5

Organolepticproperties

Colorisavital meansof identification for many
pharmaceutical tablets and isa so usually important
for consumer acceptance. The color of the product
must be uniform within asingletablet, fromtablet to
tablet and from lot to lot. Non uniformity of coloring
not only lack esthetic appeal but could be associated
by the consumer with non uniformity of content and
general poor product quality. Non uniformity of col-
oringisusually referred to asmottling. The eye cannot
differentiate small differencesin color nor canit pre-
cisely definecolor and efforts have been madeto quan-
titate col or evaluations. Reflectance spectrophotom-
etry, tristimul us col orimetric measurementsand micro
reflectance photometer have been used to measure
color uniformity and gloss on atabl et surface.

Odor may a so beimportant for consumer accep-
tance of tabletsand can provide an indication of the
quality of tabletsasthe presence of an odor inabatch
of tabletscouldindicateastability problem, such asthe
characteristic odor of acetic acid indegrading aspirin
tablets. However, the presence of an odor may be char-
acterigtic of thedrug (e.g. vitamins), added ingredients
(e.g. flavoring agent) or the dosage form (e.g. film-
coated tablets).

Tasteisasoimportant for consumer acceptance
of certain tablets (e.g. chewabl e tablets) and many
companies utilizetaste panel sto judgethe preference
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of different flavorsand flavor levelsin the devel op-
ment of aproduct. Taste preferenceishowever sub-
jective and the control of tastein the production of
chewabletabletsisusually based on the presence or
absence of aspecified taste.

The content uniformity test isused to ensure that
every tablet containstheamount of drug substancein-
tended with little variation among tabletswithin abatch.
Duetoincreased awareness of physiologica availabil-
ity, the content uniformity test has beenincludedinthe
monographsof al coated and uncoated tabletsand al
capsulesintended for oral administration wherethe
rangeof szeof thedosageform availableinclude50mg
or smdler sizes. Tablet monographswith acontent uni-
formity requirement do not haveweight variation re-
quirements. For content uniformity test, representa-
tive samples of 30tablets are selected and 10 are as-
sayedindividualy. At least 9 must assay within+£15%
of the declared potency and none may exceed + 25%

MECHANICAL STRENGTH OFTABLETS

Themechanica strength of atablet providesamea:
sure of thebonding potentia of the material concerned
andthisinformationisuseful inthe selection of excipi-
ents. An excessively strong bond may prevent rapid
disintegration and subsequent dissolution of adrug.
Weak bonding characteristicsmay limit the selection
and/or proportion of excipients, such aslubricants, that
would beadded to theformulation.

Themechanica propertiesof pharmaceutical tab-
letsarequantifiableby thefrigbility™, hardnessor crush-
ing strength?®8, crushing strength-frigbility values ™8, ten-
slestrength®4,

Friability

Friction and shock aretheforcesthat most often
causetabletsto chip, cap or break. Thefriability testis
closely related to tablet hardness and is designed to
evaduaetheability of thetablet towithstand dorasionin
packaging, handling and shipping. Itisusualy measured
by the use of the Rochefriabilator. A number of tablets
areweighed and placed in the apparatus where they
areexposed torolling and repeated shocksasthey fall
6 inchesin each turn within the apparatus. After four
minutesof thistreatment or 100 revolutions, thetablets

Au Tudian Yournal



ACAIJ, 10(9) 2011

A.R.Chandrasekaran

583

> Review

areweighed and the weight compared with theinitial
weight. Thelossdueto abrasion isameasure of the
tablet friability. Thevaueisexpressed asapercentage.
A maximum weight loss of not more than 1% of the
weight of thetablets being tested during thefriability
test isconsidered generd ly acceptableand any broken
or smashed tabletsare not picked up®. Normally, when
capping occurs, friability valuesarenot calculated. A
thick tablet may havelesstendency to cap whereasthin
tabletsof large diameter often show extensive capping,
thusindicating that tabletswith greater thickness have
reduced internal stress?.

Hardnessor crushingstrength

Theresistance of tabletsto capping, abrasion or
breakage under conditions of storage, transportation
and handling before usage dependsonitshardness. The
small and portable hardnesstester was manufactured
and introduced by Monsanto in the Mid 1930s. Itis
now designated aseither the Monsanto or Stokeshard-
nesstester. Theinstrument measurestheforcerequired
to break thetablet when the force generated by acoil
springisapplied diametraly to thetablet. The Strong-
Cobb Pfizer and Schleuniger gpparatuswhichwerelater
introduced measuresthe diametrically applied force
required to break thetablet.

Hardness, whichisnow moreappropriately called
crushing strength determinationsare made during tabl et
production and are used to determinetheneed for pres-
sure adjustment on tablet machine. If thetablet istoo
hard, it may not disintegratein the required period of
timeto meet the dissol ution specifications; if it istoo
soft, it may not be abletowithstand the handling during
subsequent processing such as coating or packaging
and shipping operations. Theforcerequiredto break
the tablet is measured in kilograms and a crushing
strength of 4Kgisusually considered to bethe mini-
mumfor satisfactory tabletd?. Ord tabletsnormdly have
a hardness of 4 to 10kg; however, hypodermic and
chewabletablets are usually much softer (3 kg) and
some sustai ned rel ease tabl ets are much harder (10-20
kg). Tablet hardness have been associated with other
tablet properties such asdensity and porosity. Hard-
nessgenerally increase with normal storage of tablets
and depends on the shape, chemical properties, bind-
ing agent and pressure applied during compression(’8,

Another measureof themechanicad strength of phar-
maceutical tabletsthat have been usedisthe crushing
strength-friability ratio (CSFR)["8. The CS providesa
measureof tablet srengthwhile Fisameasure of tablet
weskness. Studieshave shownthat thehigher the CSFR
values, thestronger thetablet!”8,

Tensilestrength

A non-compendia method of measuring the me-
chanical strength of tabletsthat isnow widely usedis
thetensilestrength. Thisistheforcerequiredto bresk a
tabletinadiametral compressontest. Theradid tensile
strength, T, of the tablets can be cal culated from the
equation:

T=2F/ndH (@)
where Fistheload needed to break the tablet, and d
and H arethe diameter and thicknessrespectively. Sev-
eral precautions must betaken when using the equa-
tion. Variousfactorse.g. test conditions, deformation
propertiesof themateria, adhes on conditionsbetween
compact and its support and tablet shape may influ-
encethe measurementsof thetensile strength®.

Someauthors have suggested the determination of
axial tensilestrength because of the sensitivity of the
radia tensle strength measurementsto crack propaga
tionvariationg®®4, Theaxia tensilestrength (Tx) can
be cd culated from thefollowing relationship:
Tx=4F/md2 2
Tenslestrength hasbeen used in combination within-
dentation hardnessto eval uate tabl etting performance
of material§*2. Theindentation hardnessisatime-de-
pendent property used to measuretheplasticyield of a
materid. It can be determined by elther static methods
(e.g.theBrindl, Vickersand Rockwell hardnesstests)
or thedynamic methods™. The staticindentation meth-
odsinvolvetheformation of apermanent indentation
onthesurfaceof thematerial tested andthehardnessis
determined by means of theload applied and the size
of theindentation formed™®. In thedynamicindenta-
tiontests, ether apendulumisalowedto strikefroma
known distanceor anindenter isallowedto fall under
gravity unto the surface of thetest materia. The hard-
nessisthen determined from therebound height of the
pendulum or the volume of theresulting indentation.
Using an gpparatus consisting of astedl sphere pendu-
lum acting asanindenter, Hiestand et al .1* estimated
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the hardness (i. e. the mean deformation pressure) of
compacted materiasby dividing the energy consumed
during theimpact by thevolumeof indentation.

Brittlefractureindex (BFI)

Hiestand et a.[**8 have studied the effects of de-
compression on thetabl etting performance of pharma:
ceutical materid sand stated that whether or not fracture
occursduring theshear deformati onwhich accompanies
decompress on dependson the ability of themateria sto
relieve stressesby plastic deformation without undergo-
ing brittlefracture and thisability isatime-dependent
phenomenon. Thosemateriasthat relievestressrapidly
arelesslikelyto cap or laminate. Thebrittlenesstestis
based onthe Griffith fracturetheory which teachesthét,
for crack growth to occur, theenergy stored at thetip of
acrack must just exceed the energy required to form
two new surfaces resulting from the propagation of the
crack. Also, theamount of energy stored at thetip of a
crack isafunction of thedimensionsof the crack.

Inthelight of thistheory, Hiestand et d.[* showed
that when compactsaremadewithasmall axialy-ori-
ented round holeat their centre, the compact isnearly
alwaysweakened. Under the conditionsof thetensile
strength test, elasticity theory predictsthat the stress
concentration factor for the hole should be about 3.0.
Hiestand*® showed that for isotropic materids, thera:
tio of compressivestressat the centre of acompact to
thetensile stress, which causesfracture, hasava ue of
3.7. However, recent studies have shown that for ara-
tio of hole diameter to disc of about 0.1, the stresscon-
centration factor, i .e. theratio betweentenslestressat
theinner boundary of theholeand thetensilestressof a
tablet having no hole, should be around 101%°2%, Thus,
the BFI isobta ned by comparing thetensle strength of
tabletswithaholeat their centre, which actsasabuilt-
in stressconcentration defect, with thetensilestrength
of tabletswithout ahole, both at the samerelativeden-
sity®2, Thebrittlefractureindex (BFI) of thetablets
was ca culated using thefollowing equation
BFI =[(T/To)-1 ©)
WhereT isthetensile strength of thetablet without a
hole and To, to thetensile strength of atablet witha
hole. Thetheoretical valueof BFI rangeis0- 1 when
the stress concentration factor is 3. SincetheBFl isan
inversemeasureof locaized stressrelief, it should indi-
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catethetendency of atablet tolaminateor cap. Inprin-
ciple, BFI valuesin excessof unity may occur. Inprac-
tice, however, oneprobably cannot makeanintact tablet
of amaterial withaBFl of 1. Therefore, the observed
range of valuesmay not exceedthe 0 - 1 range. Where
by thecloser thevaue of BFI to O, thelessstressrelief
takesplace. A high value of BFI isanindication of the
tendency of thetabl et to |aminate during the compac-
tion process. Alow BFI valueisdesirablefor minimal
lamination and capping during production®21,

Robert and Rowe'? extended the determination
of the B to compact of ‘tablet-sized’ dimensions. This
alowsthe BFI to be measured at strain ratesand con-
ditionsapproaching thosenormally used in tabl etting.
They found the BFI valuesfor microcrystalline cellu-
lose, tabl ettose and heavy magnesium carbonateto be
in good agreement with the results of previouswork-
erg21, Itiola& Pilpd™! using both granular and pow-
dered metronidazoleformulations studied the mechani-
ca propertiesof thetabletsand differentiated between
the bond strength of the tablets as measured by their
tensle strength and the tendency of thetabletsto lami-
nate or cap as measured by the brittle fractureindex
va ues. They found that tabletsmadefrom granuleshad
lower tensile strength than those made from powders
but werea solesshrittle.

The BFI have a so been used to characterizethe
mechanica propertiesof pharmaceutica formulations
and somelocal starches, namely cassava, potato and
yam starched®?!, Tabl ets of these starcheswere shown
to possesslow tensile strength val ues, but dso had low
BFI values. Studies have aso shown that the BFI is
affected by thenatureand concentration of binding agent,
compressi on pressure and compress on speed. Gener-
aly, the higher the BFI values, themorefriableatabl et
islikely tobe.

Tablet evaluation testg/disintegration
Tablet evaluation tests

For a drug to be absorbed from a solid dosage
form after oral administration, it must first bein solu-
tion, and thefirst important step toward thiscondition
isusually the break-up of thetablet; aprocessknown
asdisintegration®!. Thedisintegrationtestisameasure
of thetimerequired under agiven set of conditionsfor
agroup of tabletsto disintegrateinto particleswhich
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will passthrough a10 mesh screen. Generdly, thetest
isuseful asaquality assurancetool for conventional
dosageforms.

Thedisntegrationtestiscarried out usngthedisin-
tegration tester which consstsof abasket rack holding
6 plastic tubes, open at thetop and bottom, the bottom
of thetubeiscovered by a 10-mesh screen. The bas-
ket isimmersed inabath of suitableliquid hed at 37°C,
preferably inall beaker. For compressed uncoated
tablets, thetesting fluid isusually water at 37°C but
somemonographsdirect that smulated gastricfluid be
used. If oneor two tabletsfail to disintegrate, thetestis
repeated using 12 tablets. For most uncoated tabl ets,
the BPrequiresthat thetabletsdisintegratein 15min-
utes (dthoughit variesfor someuncoated tablets) while
for coated tablets, up to 2hoursmay berequired®. The
individua drug monographsspecify thetimedisntegra:
tion must occur to meet the Pharmacopoeid standards.

In the past, the only release index required for a
tablet wasitsdisintegration timewhich doesnot neces-
sarily measurethe physiological availability of thedrug
inapatient. Studieshave shown that the agjitation of the
gastric contentsduring norma contractionsisquitemild
in contrast to the turbulent agitation produced in the
disintegration test pparaus. Thelow order magnitude
of agitationinthestomach producessubstantialy higher
disntegrationinvivo thanthose obtained usngthe USP
gpparatus. Furthermore, the partidesof thedisintegrated
tabletsare not dispersed throughout the stomach but
remainsasan aggregate. Thus, thetablet disintegration
test islimited to manufacturing control of lot-to-lot varia:
tionsin individual products and is not ameasure of
bioavailability. Nevertheless, it isused to provide a
smpleand useful meansfor monitoring and controlling
thequality of tablets.

THEORIESOFDISINTEGRATION

Severd mechanismsof tablet disintegration havebeen
proposed. Someof theseare given below. Eventhough
these conceptsarelisted separatdly, inter-rel ationships
probably occur inamost dl tablet formulations.

Evolution of gas

If agasisevolved by achemical reactionwhenthe
tablet comesinto contact with water, then thetabl et will

disintegrate. Thisisthebasisfor the manufactureof ef-
fervescent tablets. Anexample of such areactionisof
sodium bicarbonatewith citric and tartaric acids, which
yields carbon dioxide. Peroxidesincorporated in cer-
tainformul ationsdecomposein the presence of oxygen
andthisaso causesdisintegration.

Heat of wetting

The heat produced when atabletisimmersedin
water causestheentrapped air in thetabl et to expand
and exert sufficient pressureto disintegratethetablet.

Effect of water absor ption

Thewater absorbed by thetablet initiate disinte-
gration, but thisdepends on the solubility of thedrug
and other ingredients present.

Swdling

The grains of the disintegrant, particularly of
starches, swell inthe presence of water and exert pres-
sureon thegranulesto forcethem apart'®34, Shangraw
et all*@ reported that tablets of water insoluble drugs
disintegrated faster with starches than those of water
soluble drugs due to the diminished water absorption
capacity of the starchesin thelatter case.

Porosity of tablets

It has been shown that penetration of water into a
tablet isproportional to itsmean pore diameter or po-
rosity®34, Theporosity and permesability of tabletsde-
crease asthetabl etting pressureisincreased™!, and as
the porosity decreases, the disintegration time in-
creases®¥, Though no quantitative relationshipshave
been reported between disi ntegration and penetration
times, generally short disintegration times are associ-
ated withrapid fluid penetration67,

IN-VIVOTEST, DISSOLUTIONTESTS

Dissolutionisthe process by which asolid solute
entersasol ution. Inthe pharmaceutical industry, it may
be defined asthe amount of drug substancethat goes
into solution per unit time under standardized condi-
tionsof liquid/solidinterface, temperature and solvent
composition.

Dissolution isconsidered one of themost impor-
tant quality control tests performed on pharmaceutical
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dosageformsandisnow developinginto atool for pre-
dicting bioavalability, andin somecases, replacing dlini-
cal studiesto determine bioequivalence. Dissolution
behaviour of drugshasasignificant effect onther phar-
macological activity. Infact, adirect relationship be-
tweeninvitro dissolution rate of many drugsand their
bioavailability hasbeen demonstrated and isgeneraly
referred to asinvitro-invivo correlation, IV1V CE,
Solid dosage forms may or may not disintegrate
whenthey interact with gastrointestina fluid following
ord adminigrationdepending ontheir design (Figurel).
Gastrointestinal Barrier
Mon disimtegrating V/

L ’
Tablet
Disintegration

N .
20270%0° 0 Dissolution
ELEYR ) ou' -
0" o0 15“.0?
6,0 = )

—Blood

Granules
Figurel: Schematic diagram of thedissolution process

Dissolution kineticsisimportant in determining the
bioavailability of adrug®. Levy™ and someother work-
ers“l reported that the dissol ution ratecontrolstherate
of build up of certain drugsintheblood stream. It was
thusrecognised that in-vitro dissolutionkinetics provides
useful information ontheavailability of drugsand their
subsequent thergpeutic effectsin-viva®!. Thisledtothe
incluson of dissolutiontestsintheUnited StatesNF X111
(1970) and USP XV 111 (1970) monographsfor onecap-
suleand twe vetablet preparations. In 1975, dissolution
testswereind uded intheBritish Pharmacopoe a(amend-
ment to BP 1973) for digoxin tablets. The various
pharmacopoei as contai n specificationson the dissol u-
tion requirementsof variousdrugs. A variety of designs
of apparatusfor dissolution testing have been proposed
and tested, varying from simple beaker with stirrer to
complex sysemswithlipid phasesandlipid barrier where
an attemptismadeto mimicthebiologica milieu. The
choice of the apparatusto be used dependslargely on
the physicochemica propertiesof thedosageformi*7.

THEORIESOF DISSOLUTION

Someworkerd*8#9 havereviewed thefactorswhich
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can affect the dissolution of tabletsand theseinclude
thestirring speed, temperature, viscosity, pH, compo-
sition of the dissol ution medium and the presence or
absence of wetting agents.

Physical models have been set up to account for
the observed dissolution of tablets. According to
Higuchi®™, there arethree modelswhich either alone
or in combination, can be used to describethedissolu-
tionmechanisms. Theseare:

Thediffusion layer model

Thismodel (Figure2) assumesthat alayer of lig-
uid, H cmthick, adjacent to the solid surfaceremains
stagnant asthebulk liquid passesover the surfacewith
acertainveocity. Thereaction at the solid/liquid inter-
face is assumed to be instantaneous forming a satu-
rated solution, Cs, of thesolidinthestaticliquid film.
Therateof dissolutionisgoverned entirely by thediffu-
sion of thesolid moleculesfromthedaticliquidfilmto
thebulk liquid according to Fick’s first law:
J=-Dfdc/dx 4
where Jisthe amount of substance passing perpen-
dicularly through aunit surface areaper time, Df, isthe
diffusion coefficient and dc/ dx, isthe concentration
gradient. After atimet, the concentration between the
limit of thestaticliquid layer and the bulk liquid be-
comes Ct. Oncethe solid molecules passinto the bulk
liquid, it isassumed that thereisrapid mixing and the
concentration gradient disappears.

Thetheory predictsthat if the concentration gradi-
entisawaysconstanti. e. Cs- Ctisconstant because
Cs>> Ct (“sink” conditions which usually mean Cs >
10 Ct) then auniform rate of dissolution isobtained.

I
Cs |
|
|
|
I

Ct
Eapid muang
|
H |
|

Figure?2: Diffusion layer model

SO N
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Theinterfacial barrier modd

Intheinterfacial barrier model (Figure3),itisas
sumed that thereaction at thesolid/liquid interfaceis
not i nstantaneous dueto ahigh activation free energy
barrier which hasto be surmounted before the solid
can dissolve. Thereafter the dissolution mechanismis
essentidly thesameasin (i) above, with the concentra
tion a thelimit of thestaticlayer of liquid becoming Ct
after timet.

Therateof diffusoninthestaticlayer isrelatively
fast in comparison with the surmounting of the energy
barrier, whichthereforebecomesraelimitinginthedis-
solution process.

/

Free energy

barner Eapid mrang

!
H 1
1

Solid Static licuid Bulk liquid

Figure3: Diagrammaticrepresentation of thefreeenergy
barrier todissolution

TheDanckwert’smodel
The Danckwert’s model (Figure 4) assumes that

macroscopic packets of solvent reach thesolid/liquid
interface by eddy diffusionin somerandom fashion.

e

Mew packet
of solvent

T

Diynamic licuid layer
Liquid
Figure4: TheDanckwert’smodel.
At theinterface, the packet isableto absorb solute
according to thelaws of diffusionandisthenreplaced
by anew packet of solvent. Thissurfacerenewal pro-

J Saturated paclket
of zolvent

Solid

cessisreated to the solutetransport rate and henceto
thedissolutionrate.

Therate laws predicted by the different mecha
nisms both a one and in combination, havebeen dis-
cussed by Higuchi. However, the earliest equation ex-
pressing dissolution ratein aquantitative manner was
proposed by Noyesand Whitney as:-
dc/dt =k (Cs- Ct) (5)
wheredc/ dt istherate of changein concentration with
respect to time, and k isthe rate constant. The inte-
grated form of theequationis:

In[Cs/ (Cs- Ct)] =kt (6)
Theequationinresemblancetothe other ratelaw equa-
tions, predictsafirst order dependence on the concen-
tration gradient (i.e. Cs- Ct) betweenthe static liquid
layer next tothe solid surfaceand thebulk liquid. Noyes
and Whitney explained their dissolution datausing a
concept Smilar tothat used for thediffusonmodd. This
considerationsrelaeto conditionsin which thereisno
changein the shape of the solid during the dissolution
process(i. e. thesurface arearemains constant). How-
ever, for pharmaceutica tablets, disintegration occurs
during thedissol ution processand thesurface areagen-
erated thereforevarieswith time.

Aguiar et al’® proposed a scheme which holds
that dissolution occursonly whenthedrugisinsmall
particles. Wagner™1 modified thisideaand showed
that dissolution occursfrom both theintact tablet and
the aggregates and/or granules produced after disin-
tegration by using aplot of the percentage of drug
dissolved versustime on logarithmic - probability
graph papers.

A modification of thisapproach wasproposed by
Kitazawaet a>%!. Employing theintegrated form of
Noyesand Whitney equation (equation 6), they deter-
mined the dissol ution rate constant of uncoated caf-
feinetablets. The Kitazawaequations have been used
to determinethe dissol ution rates of some pharmaceu-
tical tablet formulations
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