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ABSTRACT

The purpose of the present study was to study the impact of superdisintegrant on the release of Oro-Dispersible
Tablet containing Losartan Potassium as a model drug using Natural and Synthetic Superdisintegrants. Various
formulations were prepared by direct compression using different concentrations of natural superdisintegrant, Husk
of Plantago ovata and synthetic superdisintegrants namely Kyron T-314, and croscarmellose sodium. The blends
were evaluated for additive properties. Prepared tablets were evaluated for physical parameters and in vitro drug
release. Dissolution profile suggested that tablet prepared with Plantago ovata husk and Kyron T-314 were capable
of releasing up to 99 % drug within 15 minutes in phosphate buffer 6.8 pH, by an appropriate combination of
excipientsit is thus possible to obtain Oro-Dispersible Tablets using simple and conventional technique.

Keywords: Oro-Dispersible TableRlantago ovata Husk, Kyron T-314, Croscarmellose sodium.

INTRODUCTION

The tablet is the most widely used dosage form umexeof its convenience in terms of self adminigirgt
compactness and ease in manufacturing. Howeveiatdgerand pediatric patients experience difficulity
swallowing conventional tablets, which leads tomppatient compliance. To overcome this problenersists have
developed innovative drug delivery systems know@ealy Disintegrating Tablets. These are noveks/pf tablets
that disintegrate/disperse/dissolve in saliva Ttie demand for solid dosage forms that can be othearerapidly
dissolved or dispersed or dissolved/suspended tervmior to administration, particularly strong time pediatric
and geriatric markets, with further applicatiorother patients who prefer the convenience of ailgeadministered
dosage form. Oral fast-disintegrating dosage fdaislet or a capsule) are a relatively novel dogegknology that
involves the rapid disintegration or dissolutiortlod dosage form into a solution or suspensiohémntouth without
the need for water [1, 2]. The United States Food Brug Administration define ODT as “a solid dosggrm
containing medicinal substance or active ingredigich disintegrates rapidly usually within a matté seconds
when placed upon the tongue.” The disintegratioretfor ODTs generally ranges from several seconghout a
minute [3]. The active agent can thus is rapidigsdive in saliva and be absorbed through whatewsnbrane it
encounters, during deglutination, unless it is @eted from pregastric absorption [4]. To fulfillege requirements
tablet must be highly porous, incorporating highljydrophilic excipients, able to rapidly absorb wdta a rapid
deagregation of matrix [5, 6]. The basic approadeduin the development of the ODTs is the use of
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superdisintegrants. Many approaches have beenapmeklto manufacture ODTs. These include vacuurmgryi
direct compression, Lyophilization and molding. TH&ect compression is inexpensive and convenient f
producing tablet of sufficient mechanical strength.

Losartan potassium is a potent highly specific atagisin Il type (AT) receptor antagonist with anti — hypertensive
activity. It develops a gradual and long lastinfeeff as antihypertensive, becoming a new alteradtvthis frequent
chronic disease treatment [7]. The disease in libedipressure is produced by competitive antag@wmison of AT1
receptor and release of aldosterone and adrenfitine adrenal glands, renal action promoting sall arater
reabsorption.

Polacrillin Potassium (KYRON T-314) is 2-methyl-2epenoic acid polymer with divinylbenzene, potassisalt.

It is a cation exchange resin used in oral pharotéc formulation as a tablet superdisintegranidpears as a
cream colored, odorless and tasteless, free flowiogder [8]. The present study involved the comparison of
properties of synthetic and natural superdisintegnath newer superdisintegrant Kyron T-314.

MATERIALS AND METHODS

Materials

Losartan Potassium was gifted by, Cipla Mumbai.sCaomellose sodium was procured from S.D. Fine Gtem
Kyron T-314 was gifted by Corel Pharma CheRigntago ovata husk was procured form local market Sucralose
was gifted by JK Sucralose; Starch 1500 X was @jiftg Colorcon Asia Pvt.Ltd, Avicel PH102 was giftey Vijlak
Pharma Itd, India. All other ingredients used wafranalytical grade.

Method

Preparation of Losartan ODT

Tablets of Losartan Potassium were prepared bgtdo@mpression method. Starch 1500 X and Fumetchsiliere
passed through 40 mesh screen, thereafter Los&ut#ssium with Sucralose, Avicel PH 102, Steariid,ac
Croscarmellose sodium / Plantago ovata husk/ Kyre814 were blended for 15 minutes with pestle araitan.
Magnesium stearate was further added and blendealdftitional 5 mins. Finally, each mixture were gfeed and
fed manually into the die of a single punch tabigtimachine, equipped with round beveled punch2g(ihm), to
produce the desired tablets [9]. Composition ofdrtem Potassium ODT has been shown in the Table 1.

Table 1: Composition of Losartan Potassium ODT

Ingredients Frb, FS FS; FS; FH; FH, FH; FK; FK; FKj
Losartan Potassium 50 50 50 50 50 50 50 50 50 50
Avicel PH 102 301 251 201 151 251 201 151 251 201 151
Starch 1500 X 9.62 9.12 8.62 8.12 9.12 8.62 8.12 9.12 8.62 8.12
Croscarmellose sodium - 1 2 3 - - - - - -
Husk - - - - 1 2 3 -
Kyron T-314 - - - - - - - 1 2 3
Stearic acid 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64 0.64
Aerosil 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32 0.32
Magnesium stearate 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16 0.16
Sucralos¢ 1 1 1 1 1 1 1 1 1 1
Menthol 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25

In vitro evaluation of powder blends

Bulk density

A known quantity of each sample (25 g) was pouhedugh a funnel into a 100-mL tarred graduatedndgi. The
cylinder was then lightly tapped twice to colletitthe powder sticking on the wall of the cylindéhe volume was
then read directly from the cylinder and used towdate the bulk density; results are expressédnmml) [10, 11].

. Weight of th d 1
Bulk Density (BD) = eight of the powder sample

volume of the powder sample

Tapped density
The cylinder was tapped from a height of 2.5 cnti®@s on a wooden bench top to attain a constdatnereading
from the cylinder, results are expressed in (gm[&®) 11].
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Weight of the powder sample

Tapped Density (TD) =

volume of the tapped powder sample

Carr's index

An accurate weight of formula blend was poured iatgolumetric cylinder to occupy a volumegf\and then
subjected to a standard tapping procedure ontdid sarface until a constant volume was achieveg (€arr's
“percent compressibility” was calculated using éggiation [10,11].

Vo—-Vf
o

Compressibilty Index (CI) = % 100

Angle of repose
The angle of repose was measured by passing #pamd blend through a sintered glass funnel @rrial
diameter 27 mm on the horizontal surface. The hdlghof the heap formed was measured with a catheter, and
the radius (r) of the cone base was also determifieel angle of repos®)was calculated from the formula [12,
20].

0= tan™ *[h/r]
where# is angle of repose.

Hausner’s ratio
Hausner’s ratio is an index of ease of powder flibwg calculated by the formula [11].

Tapped Density
Bulk Density

Hausmners Ratio =

Swelling index

The study was carried out using a 100 ml stoppgraduated cylinder. The initial bulk volume of 1 grhdried
mucilage was recorded. Water was added in sufficigrantity to yield 100 ml of a uniform dispersiofhe
sediment volume of the swollen mass was measuted 24 hour, stored at room temperature. The swgeHatio
was calculated by taking the ratio of the swollefume to the initial bulk volume [13].

In vitro evaluation of the prepared tablets

Tablet weight variation

Every individual tablet in a batch should be infann weight and weight variation in within permigka limits. The
weights were determined to within £1 mg by usingt&#&us balance (BT 124 S). Weight control is basada
sample of 20 tablets. Determinations were madegtidate [12].

Tablet thickness
Ten tablets from each formulation were taken rarlg@nd their thickness was measured with a micremstrew
gauge [12].

Hardness

The hardness of the tablets was determined by diano®mpression using a Hardness testing appafktassanto
Type). A tablet hardness of aboub4g/cnf is considered adequate for mechanical stabiligteBminations were
made in triplicate [12].

Tablet friability

Friability of the tablets was determined using Ro&hiabilator (Electro lab, India). This device simts of a plastic
chamber that is set to revolve around 25 rpm fonid dropping the tablets at a distance of 6 inchi#h each

revolution. Preweighed sample of 20 tablets wasqulan the Friabilator and were subjected to 10@ltgions.

Tablets were dusted using a soft muslin cloth @wekighed. The friability (F %) is given by the farta [12].

F (%) = (1 —37) x 100

w
Where, W is weight of the tablets before the test, W iswleéght of the tablets after test
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In vitro disintegration time
One tablet from each formulation was placed in tkgfet disintegration apparatus without disk, cimitg 900 ml
of pH 6.8 phosphate buffer at 830.5° C, and the time required for complete degynation was determined [16].

Wetting time
Five circular tissue papers of 10-cm diameter vpdgeed in a petri dish with a 10 cm diameter. Ténahwater at
37+0.5°C containing eosin, a water-soluble dye, added to the petri dish.

A tablet was carefully placed on the surface afuespaper. The time required for water to reachufiper surface
of the tablets was noted as the wetting time [¥§, 1

Water absorption ratio

A piece of tissue paper folded twice was placed small petri dish containing 6 mL of water. A &thlvas put on
the paper and the time required for complete wgttimas measured. The wetted tablet was then weigheder
absorption ratio R, was determined using followéegiation [16, 17, 18, 19].

R Wa-Wb 00
wh

Where, W, = weight of tablet after absorption,,W Initial weight of the tablet

In vitro release studies

Drug release studies of the prepared Orodispersblets with semi synthetic and natural supertbgirants were
performed, in triplicate, in a USP Dissolution Apgiais Il (Paddle type) (Electro lab TDT-08L, Indidjhe
dissolution test was performed using Phosphatesbptfl 6.8 at 37+0.5°C. The speed of rotation ofdbadvas set
at 50 rpm. Aliquots of 1mL were withdrawn from ttissolution apparatus at different time intervais iltered
through a cellulose acetate membrane (0.45um), feesh dissolution medium was replenished immedjatel
Absorbance of solution was checked by UV spectragheter (Shimadzu-1800,Kyoto, Japan) at a waveteoft
278 nm and drug release was determined from stdrmiave (R =0.999).

Accelerated stability studies

Stability studies were carried out on optimizednfatation. The tablets were stored at 40°C and 73%f&t
duration of three months. After for every one mosdimples were withdrawn and tested for varipaiameters like
hardness, drug content and in vitro drug release.

RESULTS AND DISCUSSION

Drug-Excipients Compatibility Studies

FT-IR studies

FT — IR studies were conducted by taking Drug Pelyim the ratio 1:1 to ascertain the compatibibigtween
Losartan Potassium and the novel polymer i.e. KyieB14. The IR spectra revealed the presence of the
characteristic peaks and relative intensities addrtan Potassium. The characteristic peaks of sugg as of OH
(3130.57), CH Stretching Aromatic (3003.27 cm-1j Stretching Aliphatic (2963.12 cm-1), C=0(1749 &n-Al-
CH-bend(1454.3 cm-1), Ar-CH In plane Bending(1081cr-1), Ar-CH Out plane Bending (920.08 cm-1),-c-0
Ether linkage (1193.98 cm-1) appeared for the gralgmer physical mixture. Fig 1.

Evaluation of powder blend

The blend of all the batches were evaluated foampaters like angle of repose was found to be bet\28&57 and
30.64. Bulk density was found to be between 0.5% @64 (gm/cc) and tapped density between 0.630an@
(gm/cc). Carr’'s Index was found to be in between 87, Hausner's ratio ranged between 1.09 and ARQhe

formulations showed good blend properties for diceenpression technology as shown in Table 2.
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Fig. 1 FT-IR spectra of a) Losartan potassium, b) Kron T-314, c) Physical mixture of Losartan Potassim and Kyron T-314

Table 2: In vitro evaluation data of Powder blends

Formulatio Bulk Density (g Tapped Density (gm/cc) + Angle of Repos Carr's index + { Hausner’s Rati

Fo 0.55+0.010 0.63+0.006 30.64 12.69 1.14
FC. 0.60+0.015 0.72+0.011 29.55 16.66 1.20
FC, 0.59+0.005 0.69+0.011 28.78 14.49 1.16
FCs 0.61+0.005 0.73+0.006 26.76 16.43 1.19
FH, 0.63+0.015 0.76+0.003 29.00 17.10 1.20
FH, 0.64+0.006 0.76+0.009 30.65 15.78 1.18
FH3 0.64+0.009 0.70+0.009 25.67 08.57 1.09
FK1 0.65+0.010 0.71+0.004 27.89 08.45 1.09
FK, 0.63+0.010 0.70+0.011 28.35 10.00 111
FK3 0.63+0.00! 0.71+0.00! 26.3¢ 11.26 1.12

Value are expressed as Mean + SD *n = 3 F, = Control formulation, FC,.3= Formulation of Croscarmellose sodium, FH;.3= Formulation of
Plantago ovata Husk, FK;.3= Formulation of Kyron T-314
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Swelling Index
The swelling index of Husk, determined in phospHhatffer pH 6.8 was 84 %. There was a significarange in
swelling by the end of the study, which indicatedttthe mucilage had excellent swelling properfiegle 3.

Table 3: Swelling Index comparison of Natural and emi synthetic Superdisintegrant

Name of Superdisintec Swelling Index (% \
Kyron T-314

Plantago ovata husk
Croscarmellose sodium

84
75

Evaluation of oro-dispersible tablets

Results for hardness, friability, content uniforyniand disintegration time are indicated in Tahladd were found
to be well within the limits. The hardness of thblets was found to be between 3.23 and 4.95 Kgiorhfriability
was found to be below 1 % which indicated good raedal resistance. The drug content was found tn like
range 98.77+1.00 to 99.93+1.01.

Table 4: In vitro evaluation data of Losartan Potassium Oro Disperbie Tablets

. Water :
Thickness V\;vr(ieal?ig; Hardness Friability Disintegration coD;?gnt absorption V\{ﬁ;t]lgg
Formulation (cm) o (Kg/Cm?)* (Yow/w)* Time (secs)** o ratio
(mg) 6) gy (5809)
Fo 2.31 +0.2 65+1.0( 3.2t 0.32 14t 98.77+1.00  32+0.4( 17¢C
FCy 2.33+0.15 64+1.15 4.88 0.36 35 99.93+1.0 57+0.55 50
FC, 2.31+0.11 64+1.00 4.90 0.35 32 99.90+0.1 55+0.41 41
FCs 2.28+0.1 65+1.1¢ 4.8¢ 0.3t 28 99.34+1.1°  75%0.1Z 38
FH, 2.63+0.24 64+1.11 4.81 0.35 25  99.57+0.6 63+0.51 30
FH, 2.60+0.24 64+1.05 4.90 0.35 26  99.67+0.1 77+0.63 30
FH3 2.53+0.22 65+0.86 4.95 0.36 27  99.36x0.4 79+0.64 33
FK1 2.34+0.21 64+1.28 4.34 0.45 16  99.59+0.2 80+0.66 26
FK, 2.30+0.20 65+0.95 4.67 0.48 18  99.36+0.1 81+0.45 30
FKs 2.34+0.24 66+1.04 4.54 0.40 19  99.30+0.1 80+0.55 31
Value are expressed asMean + D, ***n= 20,**n=6,*n= 3
160
145
140
120
g mDT
= 100
s
=8 &0
Esa
]
E 60
E
35
40 32 18 ’s 26 27
18 13
20 16

FO FC1

FC2

FC3 FH1

FH2

FK1

FK2 FK3

Formulation Codes

Fig 2. Disintegration time of different formulations at different concentration

In-vitro disintegration

The most important parameter that needs to be o@inin the development of oro-dispersible tabistshe

disintegration of tablets. In the present studyntiégration time of all the batches were found ¢oibthe range of
25 to 27 secs for formulations haviRtantago ovata Husk as superdisintegrant fulfilling the offici@quirements
(3mins) while in the range of 16 to 19 secs fomfolations having Kyron T-314 as superdisintegravtiereas
formulations having Cross-carmellose sodium shol@&dbetween 28 to 35 secs. The control formulatioowsed

disintegration time of 145 secs as depicted irfithge Fig 2. The rapid disintegration of the cd@épersible tablets

1773
Scholar Research Library



Shashank Chaturvediet al Der Pharmacia Lettre, 2012, 4 (6):1768-1776

were due to penetration of saliva into the poretheftablets, which leads to the swelling of sujsémtegrants to
create enough hydrodynamic pressure for quick amiptete disintegration of the tablet. Formulatié#K{) with
superdisintegrant (Kyron T-314) in 3% concentrativas selected as optimized formulation, as itv&tbless
disintegration time of 18 secs, which may be dudaster swelling rate upon contact with water atgb @he
problem of lump formation was also not reportedrdfyT-314 was effective at concentration i.e. 38d next best
DT was shown byPlantago ovata Husk at concentration i.e. 3 %.

Wetting time

Wetting time is closely related to the inner stanet of the tablets and to the hydrophilicity of teecipients
therefore it was used as a measure to correlatedigtntegration time in oral cavity. Since thesditution process
of a tablet depends upon the wetting time, followgdisintegration it could be predicted that wedttime can be
the cause of disintegration, which can be attrithidy the fact that aqueous medium might have pateetiinto the
tablet and have replaced the adsorbed air on thielpawhich in turn should have weaken the inteleaular forces
between the bonds and finally broken the table&t the fine dispersion. The wetting time was in thiege of 30 to
24 sec for Husk, whereas 15 to 16 sec for Kyrorl#;& can be depicted by the relation shown inRigaire 3.

180 | 170
160
140
120 B Wetting Time
100
BO
60

Wetting Time (Secs)

40
20

a

FO FC1 FC2 FC3 FH1 FH2 FH3 FK1 FK2 FK3

Formulation Codes

Fig 3. Wetting time of different formulation with different concentration

180 170

160 14

140

120 mDT mWT

100
B0
60 50

35 41 38 33

40 32 28 2539 2530 27 26 30
16 18 1s

DT and Wetting Time
sec)

31

20

FO FC1 FC2 FC3 FH1 FHZ FH3 FK1 FK2 FK3

Formulation Codes

Fig 4. Disintegration Time and Wetting Time of difierent formulations
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Water-absorption ratio

Water absorption ratio was performed for ensurihng tmoisture sorption and water uptake properties of
superdisintegrants. It was observed that waterrpbea ratio increased to a considerable extentdisithtegration
and wetting time was decreased when superdisintegoacentration was increased. The water absorpéito of

the formulated tablets were found in the ranges8f— 79% for formulation having Husk, while for Kyr T-314 it
was in the range of 80 — 81 %. As shown in the feigu

In — vitro drug release

The in-vitro drug release studies were performetherformulations prepared using either naturalemmi synthetic
superdisintegrants, drug concentration was caledldtom the standard calibration curve and expesze
cumulative percent drug dissolved. The percent delgase from the optimized (EKOro Dispersible tablets of
Losartan Potassium using Kyron T-314 as supergigiants presented 99 percent release in 25 mimeatdhe
control formulation (@) which was devoid of any of superdisintegrant enésd complete drug release in about 35
min.. The percentage cumulative drug release bas bhown in the Figure 5.

120

100

=]
[ ]

&0 —#— % release (FK2)

—ll— % release (C0)
40

Percentage drug released (%)

20

o T T T 1

a 10 20 30 40

Time (mins)
Fig 5. Comparison of in vitro drug release of optinzed FK,with control C, formulations

Stability studies

The stability of the optimized formulation was knowy performing stability studies for three mon#éhsiccelerated
conditions of 40°C£75 % RH on optimized formulatidrhe formulation was found to be stable, with gnsficant
change in the hardness, disintegration time,iawitro drug release pattern the data have been giventle ba

Table 5: Stability study data for optimized formulation FK ,

Time in months

Parameters 0 (Initial) 1 month  2Ymonth & month
Hardness (kg/cfy 4.67 451 4.49 4.502
Disintegration time (se 18 15 16 15
Drug content (%) 99.36 99.45 99.10 99.09
Invitro drug release (%) 100 99 98 99

CONCLUSION

Oro dispersible tablets transform into easy-to-fwalsuspension on contact with the saliva, afteyested in
mouth. These are particularly useful for pediaticgeriatric patients, can be taken without liquéadsl facilitate
treatment of Hypertension. The developed formutetibave suitable characteristics that distinguisgmt from

common solid dosage forms, such as rapid disintiegracombining advantages of both liquid and cotiemal

tablet formulations, ease of swallowing and possibste-masking components for an acceptableitatie mouth.
From the results obtained it can be concluded kyabn T-314 showed sufficient promise to warraist iise as
superdisintegrant, as shown by the faster in-vitdlease from the formulations containing it as sdigetegrant.
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From this study, results revealed that it is pdesi enhance dissolution rate by using direct aasgion technique
using different concentrations of Kyron T-314, Réyo ovata husk as superdisintegrants.
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