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ABSTRACT

The goal of this study was to formulate and evadast dissolving tablets (FDTs) of Losartan patassso as to
overcome swallowing difficulties. The key to dgvaloccessful FDT formulations by the direct comgimes method
is to select the right superdisintegrant and coriippatexcipients depending on FTIR and DSC studige. FDTs
were designed using superdisintegrant such as d&olliCL-SF in different concentrations by direct poession
technique. The FDT formulations were evaluatedpfoysicochemical characteristics including powdemibility,

appearance, thickness, uniformity of weight, hasdndriability, in-vitro disintegration time, wetty time, water
absorption, content uniformity and in-vitro druglease studies. All the formulations showed satiefsc
physicochemical characteristics with disintegratithme less than three minutes. The selected fotiouk were
subjected to short term stability studies at 40£20@1 751+5% RH for a period of 3 months. Thus, thisk helped
in understanding the effect of formulation procegsivariables especially different concentrations sefper
disintegrating agent such as Kollidon CL-SF on dientegration time.
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INTRODUCTION

Physical problems with swallowing (Dysphagia) cacw at any age. It is particularly prevalent ie tiderly and
those with dementia, whereas refusal to swallovoften encountered in geriatrics, pediatrics andcipisyric

patients. However, oral dosing remains the prefiermede of administration for many types of medmatiue to its
simplicity, versatility, convenience and patientegtability. It is estimated that 50% of the popiolais affected by
this problem, which results in a high incidencenohcompliance and ineffective therapy. Becausé®ircrease in
the average human life span and decline in swatigvaibility with age, oral conventional tablet adisiration to

such patients is a significant problem and has imecthe object of public attention. The problem barresolved by
the creation of fast dissolving or oro-dispersidtesage forms, which do not require water to aidllswing. The

dosage forms are placed in the mouth, alloweddsatire or disperse in the saliva and then swallawélde normal
way [1]. The faster the drug into solution, quickerthe absorption and onset of clinical effect. the tablets
disintegrate inside the mouth, drug may be absonb¢ide buccal, pharyngeal and gastric regions-gastric drug
absorption avoids the first-pass metabolism andithhg dose can be reduced if a significant amofitihe drug is
lost through the hepatic metabolism. Thus, rapiggdherapy intervention and increased bioavailghdf drug is

possible [2]. The fast dissolving solid dosage foamms into a soft paste or liquid form on admirdtibn. This kind
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of property in dosage form can be added by inctusioright superdisintegrant and excipients whitdy@m key role
in formulation of fast dissolving tablets. Hendeerte is a need to have excipients with multiplerabizristics built
into them such as better flow, low/no moisture &asiy, superior compressibility and rapid disigtation ability.
Excipients with improved functionality can be obial by developing new chemical excipients, new grafl
existing materials and new combination of existingterials. One such approach for improving the tionality of
excipients is, inclusion of Kollidon CL-SF (new dgeaof existing materials) as a superdisintegrant [3

Addition of disintegrants in fast dissolving talsleteads to quick disintegration of tablets aftettipg on tongue,
thereby release the drug in saliva. Thus, typeceotmation and efficiency of superdisintegrantattarge extent
affect the disintegrant properties [4].

Fast onset of action is a major concern in therreat of hypertension. As the patients with suddeneased blood
pressure, have markedly reduced function ability ertremely restless, in such cases rapid onsattidn is of
prime importance. So the patients would be bertefitem acute treatment by using proposed FDT drig/ery

system. FDTs can offer advantages over older fatimns in terms of convenience, side effect prpéficacy and
fast onset of action [5].

Losartan potassium is an antihypertensive drugnigsldo the category of Angiotensin IlI-receptor gotast and is
chemically described as 2-butyl-4-chloroft{p-1H-tetrazol-5-ylphenyl)benzyllimidazole-5-methanol
monopotassium salt. Its molecular formula sHZ,CIKNgO with half life of 2 hr and bioavailability of 33%ue to
extensive first pass hepatic metabolism.
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Losartan Potassium

It blocks vasoconstriction and aldosterone-seaqetiffiects of angiotensin Il by selectively blockitige binding of
angiotensin 1l to the angiotensin Il receptor (Afigceptor) in vascular smooth muscle and adrenaidg[&].
Losartan potassium has been demonstrated to be@ugeprevious peptide receptor antagonists argickensin
converting enzyme (ACE) inhibitors because of ithanced specificity, selectivity and tolerabili}.[

Thus, main objective of the present study was tonfdate and evaluate fast dissolving tablets ofalt@s
potassium by simple and cost effective direct casgion methods.

EXPERIMENTAL SECTION

MATERIALS

Losartan potassium (IP) and Kollidon CL-SF weret gsghmples provided by Karnataka Antibiotics and
Pharmaceuticals Ltd, Bangalore. Microcrystallindutese (Avicel 102 PH) was procured from S.D FiG@hem.
Ltd, Mumbai and Lactose, Aerosil & Magnesium stéanaere procured from Loba Chemie Pvt Ltd, Mumbai.
Neotame and Vanilla were gift samples obtained fiemnataka Antibiotics and Pharmaceuticals Ltd, dzdore.

All other chemicals used were of pharmaceuticatigra

METHODS

1)Preformulation Studies of Losartan potassium:

In the first stage of this study, physicochemidsracteristics of Losartan potassium powder inclgdirganoleptic
properties, flowability, compressibility and powdmirrity were investigated in the standard way [8&9]
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2)Drug-excipient Compatibility:

FTIR: Pure drug and physical mixture of drug & superrdiegrant (1:1) were subjected for FTIR analysiagisi
Fourier Transformer Infra Red Spectrophotomete0@@3himadzu, Japan).The samples were preparedBon K
press and scanned over wave number range of 40@@Gocm’ and the obtained spectra were analyzed for
functional groups of drug and interactions with esugisintegrant.

Differential Scanning Calorimetry: This study was done to evaluate the compatibilitiasartan potassium with
super disintegrant. Differential Scanning Calorimetvas used for screening. The specified samplegse we
hermetically sealed in a flat bottomed aluminumspand heated in the differential scanning calo@néPerkin-
Elmer Thermal Analysis) in an atmosphere of nitroged the rate of flow was 25 ml/min. A temperatuzege of
0°C to 250°C was used and the heating rate was/&0fiC

3)Formulation of Fast Dissolving Tablets of Losartarpotassium:

Fast dissolving tablets (FDTs) of Losartan potamsiere prepared by direct compression method udiiiferent
concentration of super disintegrant as showmadble No-1 The drug and super disintegrant selected wergegas
through 60-mesh sieve and mixed in a mortar wigestle to obtain uniform mixing. The blend obtaineak then
lubricated by adding required quantity of magnesatearate. The tablets were compressed using 8 ianmeter
punches to an average weight of 200 mg in “Tabletching machine (Rimek mini press-1) (10 statioayriavati
Engineering Ltd, Mehsana, Guijarat.

Table No-1: Formulation Design of Fast Dissolving ablets of Losartan potassium

FORMULATION CODE
INGREDIENTS (mg) SERIES-A SERIES-B

KS1 | KS2 | KS3| KS4 | KS5| KS6| KS7| KS8 KS9| KS10 KS11 KS1pKS13
LOSARTAN POTASSIUM 50 50 50 50 50 50 50 50 5 50 50 50 50
KOLLIDON CL-SF 6 10 20 25 37.5( 50, 57.50 62.50 25 7.5 50 57.50] 62.5(
AVICEL 102 PH 66 64 59| 56.5 50.25 44 40.p5 37(758.28 | 25.12 22 20.12 18.8F
LACTOSE 66 64 58 | 56.5( | 50.2¢ | 44 | 40.2t | 37.7¢ | 84.7¢ | 75.3¢ 66 60.3¢ | 56.6%
MAGNESIUM STEARATE 2 2 2 2 2 2 2 2 2 2 2 2 2
AEROSIL 2 2 2 2 2 2 2 2 2 2 2 2 2
NEOTAME 6 6 6 6 6 6 6 6 6 6 6 6 6
VANILLA 2 2 2 2 2 2 2 2 2 2 2 2 2
TOTAL WEIGHT 200 | 200| 200 200 200 200 200 200 200 02p 200 200 200

4)Physicochemical Characteristics of Losartan Potassin FDT Formulations:

The physicochemical characteristics of differentsdman potassium FDT formulations including powder
flowability, appearance, thickness, uniformity ofeight, hardness and friability were investigatedl these
physicochemical characteristics were conductedhénstandard wayf hein-vitro disintegration time, wetting time
and water absorption ratio were investigated inféflewing way-

I n-vitro disintegration time:

Disintegration was evaluated to ensure that thg dubstance is fully available for dissolution @fdorption from
the gastrointestinal tra¢l0]. An FDT formulation should disintegrate or dissolmewater quickly. Hence for the
purpose conducting the disintegrated time tesglets from each formulation were chosen randomly each
individually dropped into a beaker containing 100 oh pH 6.8 phosphate buffer. Then, the durationtiofe
required for disintegration of tablets were recarfel].

Wetting time:

A piece of tissue paper folded double was placed petri plate (internal diameter is 6.5 cm) camiteg 6 ml of
water. The tablet was placed on the paper andrttefor complete wetting of the tablet was measumneseconds
[12].

Water absorption ratio:

A piece of tissue paper folded twice was kept peti dish (internal diameter is 6.5 cm) containghml of purified
water. The tablet was placed on the tissue papbabowed to wet completely. The wetted tablet wermoved and
reweighed. Water absorption ratio, R was determacdrding to the following equation [7].
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R= 100 (W, - W)/ Wy
WhereW, andW, are the weight after and before water absorptiespectively.

Content uniformity:

At random 20 tablets were weighed and powdered. pidveder equivalent to 50 mg was weighed accurately

dissolved in 100 ml of phosphate buffer of pH @.Be solution was shaken thoroughly. The undissoiaatter was

removed by filtration through Whatman No.1 filtexpger. Then the serial dilutions were carried otie &bsorbance
of the diluted solutions was measured at 206.5 Time. concentration of the drug was computed fromstahedard

curve of the Losartan potassium in phosphate boffeH 6.8.

In-vitro dissolution testing:

In-vitro dissolution study of Losartan potassium was cartisithg Electrolab TDL-08L dissolution test appasatu
(Mumbai). The dissolution test was performed u€if ml of phosphate buffer (pH 6.8) as the disgmuinedia at
50 rpm and 37°C £5°C. 5 ml of aliquots were peratly withdrawn and the sample volume was replagihd an
equal volume of fresh dissolution medium. The samplere determined spectrophotometrically at 2065for
drug dissolved at that time.

5)Stability studies:

The optimized formulations were tested for Hardn&ssintegration time and Content uniformity at fgerature of
40+2°C and 75 +5% RH for a period of 3 months iy the samples in a stability chamber (Lab cdfegble
No-4)[13 & 14].

RESULTS AND DISCUSSION

The present study was undertaken with an aim tmidtate and evaluate Fast Dissolving Tablets of ttasa
Potassium using direct compression method withathdition of super disintegrant such as Kollidon EE-in
different concentrations and physicochemical patamesuch a#-vitro disintegration time, wetting time, water
absorption andh-vitro drug release were determined. This formulationtegiacould be cost-beneficial and can be
easily adopted by the pharmaceutical companies.

Preformulation studies:

Drug was characterized for flow properties, bulkglty, tapped density, angle of repose, % compbiisgiand
Hausner’s ratio. Results obtained from the standation of the drug were found within the specifica as per
official standards [9]. The result of powder punitias 102.0%, showing compliance with the acceptedotge of
NLT 98.0% & NMT 102.0% mentioned in the literatj#g.

Drug-excipient Compatibility:

The FTIR spectra of drug alone and physical mixfrelrug and superdisintegrant were recorded dvernave
number range of 400 to 4000 ¢miThe characteristic peaks were observed with ltasaPotassium & physical
mixture of drug with Kollidon CL-SF in the followghwave number region. C-O-H (Bending)-1421.58 & 3.52
cm?, C-Cl (Stretching)-713.69 & 669.32 ¢nC=C (Stretching)-1498.74 & 1494.88 ¢nN-H (Stretching)-3190.37
& 3441.12 crit, N=N (Stretching)-1577.82 & 1579.75 ¢mC-H (Stretching) -3034.13 & 2996.97 ¢rand C-N
(Stretching) 1340.57 & 1357.93 Emespectively.
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Fig-1:

Compatibility of Losartan Potassium with Kollidon CL-SF by FTIR

In the present study, it was observed that, thexe mo appearance of new peaks and no disappearanoanajor

shifts in characteristics peak
(Fig-1).

The DSC thermogram of Lo

s in the mixture shdvat there was no interaction between drug apdrgisintegrant

sartan Potassium showdthig sndothermic peak at 242.29°C due to the ngetifn

the solid drug. The elicited value of the peakdsywclose to the reported value of Losartan Patassnelting point,
which is 240-245°C. This peak was reserved in kleenhogram of 1:1 physical mixture of the drug whbllidon
CL-SF (242.38°C), which confirms the compatibilitf/drug with Kollidon CL-SKFig-2).

Losartan potassinmmn

e

Follidon CL-SF
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Losartan potassinnan + Kollidon CL-SF

Fig-2: Compatibility of Losartan Potassium with Kollidon CL-SF by DSC studies

Table No-2: The results of physicochemical tests nducted on series A and B Losartan Potassium FDT fmulations
(results are presented as mean + standard dewitio

Formulation Flowabilit Appearance Thickness | Uniformity of weight | Hardness | Friability | Disintegration
code (n=3) y p?n:lO) (mm) (mg) (Kg/cm?) (%) time (sec)
(n=10) (n=20) (n=3) (n=20) (n=3)
ks1 | Beween good 19 hogiapie 4.240.21 200.2+0.83 3.120.01 0.21] 300082
excellent
ksz | Beween good 19 hogiapie 4.120.82 200.3+0.57 3.020.13 0.23 270581
excellent
s | ks3 S)’fé‘gl’f:n” good 19 pegirable 4.2+0.01 200.2+0.43 3.0+0.10 0.30 190052
E
R | ksa | Beween good 19 hogiapie 4.1+0.01 200.2+0.62 3.020.11 0.21] 92. 3312
| excellent
E | kss | Between good 10 hogiapie 4.0+0.96 200.1+0.67 3.0+0.11 0.26 77 62
S excellent
@A) | Kse eré"eY”e:n”t good 19 pegirable 4.3+0.02 200.140.72 3.0+0.07 0.25 47 QB2
KS7 Sfé‘glf:n” good 19 hegirable 4.0£0.01 200.1+0.64 3.120.10 0.22 60,682
ksg | Beween good 19 hogiapie 4.120.01 200.0+0.72 3.120.11 0.29 86,3313
excellent
KS9 Efxf;n”t good 19 hegivable 4.0£0.09 200.0+0.55 3.020.09 0.37 120432
s
E | KS10 Sfé‘glfjn”t good 19 hegirable 4.3+0.01 200.120.77 3.020.04 0.33 95.651
R
| | ks11 | Between good 10 pogiape 4.140.81 200.3+0.37 3.0+0.08 0.28 89,32
E excellent
S | ks12 | Between good 10 i 4.2+0.07 200.10.52 3.0+0.13 0.39 983801
®) excellent
KS13 Sfé‘gﬁ:n” good 19 hegirable 4.0£0.09 200.0+0.84 3.120.10 0.41 110243

Physicochemical parameters:

Various formulations were prepared using Avicel P82 and lactose as diluents in different propogian two
series i.e. 1:1 in series A (KS1 to KS8 with 3 1025% of Kollidon CL-SF) and 1:3 in series B (KS9KS13 with
12.5 to 31.25% of Kollidon CL-SF)The physicochemical properties of each series dhcty flowability,
appearance, thickness, uniformity of weight, hasdnériability andin-vitro disintegration time were investigated.
The results have been showriiable No-2.

The flowability of all the formulations was between good to exxc#llAppearance for all formulations was
desirable i.e., tablets were found to be circulathwio cracks and white in colouithickness for all the
formulations was between the ranges of 4.0+0.04.3&0.02.Hardness of all the formulations was approximately
3 kg/cnf. However, FDT formulations should have a lowerdna@ss in order to be disintegrated quickly withia t
buccal cavity.Friability of all the formulations was less than 1% ensuthmgsufficient mechanical integrity and
strength of prepared tablet/eight variation was observed within the limit of £7.5 %, whichviell accepted for
uncoated tablets as per IP [9].
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All formulations, except formulations KS1 to KS3 medisintegrated within 3 minute, fulfilling the fafal
requirement of USP. The delay disintegration time of first three formulations was due to less cot@ion of
super disintegrant i.e., 3%, 5%, 10% respectilgintegration mechanism of formulation KS6 is sinawFig-3.

5 Sec  25Sec

Fig-3: Disintegration of Formulation KS6

It was observed that formulations (KS7, KS8, KS1K&13) containing more than 25% of Kollidon CL-Stown
increase in disintegration time with further in@eain concentration of super disintegrant. Thisayein
disintegration time might have occurred due to pldé blockade of capillary pores in tablet mass aesult of
formation of viscous plug by Kollidon CL-SF, whislhibsequently, prevents free access of fluid irtteta [7].

Series-B formulations (KS9 to KS13) exhibited deses in disintegration time with increase in conitn of
super disintegrant but comparatively disintegratiome was more than series-A formulations (KS4 ®8K This
could be due to more proportion of lactose andhitsher water activity coefficient which hinders $livey
mechanism of super disintegrant [15].

Thus, only series-A formulations (KS4 to KS8) weedected for further post-compression studies basetheir
faster disintegration time (Fig-4). The probablasen for fast disintegration of Kollidon CL-SF isadto its rapid
swelling without gelling [12 & 4]. These particlese found to be granular and highly porous whidtilifates
wicking of liquid into the tablet particles to geate rapid disintegration.

DISINTEGRATION TIME OF KOLLIDON CL-SF FORMULATIONS

E’ 100 4 92.33 86.33 mKS4a
77.67
E 80 ~ = KS5
6 60 | 60.66
E 47 | KS6
40 -
| KS7
20 -
O KSs
[0) 0
a) KS4 KS5 KS6 KS7 KSS8

FORMULATION CODE

Fig-4: Disintegration time of selected formulationof series—A

Wetting time was used as a parameter to correlate with disitieg time in oral cavity. Wetting is related twet
inner structure of the tablets and hydrophilicitiy tbe components. It was observed that concentrabiothe
disintegrant affected the wetting time; a lower twgt time implies a quicker disintegration of theblet. This
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method will duplicate then vivo disintegration, as the tablet is motionless onttlumge [16]. The formulation KS6
containing 25% of Kollidon CL-SF have the shortsstting time of 18.66+1.52 second$aple No-3)which may
due to strong wicking action of super disintegrant.

Table No-3: Post-compression parameters of selectéatmulations of series—A

Formulation | Wetting Time | Water Absorption | Content Uniformity
Code (sec)* (n=3) Ratio* (n=3) (%)* (n=10)
KS4 38.00+2.00 48.00+2.51 95.36+0.95
KS5 26.00+2.00 52.66+2.51 93.37+0.62
KS6 18.66+1.52 58.33+1.52 97.53+0.85
KS7 32.66+2.51 62.00+3.00 96.58+0.59
KS8 48.33+3.51 70.66+3.05 97.36+0.50

(* - results are presented as mean + standard d@nd

Water absorption ratio

Water absorption ratio, which is important critef@@ understanding the capacity of disintegrantssweell in
presence of litle amount of water, was calculdted). Water absorption ratio, ‘R’ increased with ianrease in
super disintegrant concentrations from 12.5 to 25%e increase in ‘R’ was most likely due to increhseater
uptake capacity of the super disintegrant at higb@mcentrations. The percentage drfig content for the
formulations (KS4 to KS8) complied with official egifications, indicating uniformity of the drug dent in the
prepared tabletfrable No-3).

The in-vitro dissolution process of a tablet depends on the wetting foltbwg disintegration of the tablet. The
influence of concentration of super disintegrantlua dissolution of Losartan Potassium from the E¥Ishown in
Fig-5.The figure depicts that, there is an increase imuative % drug release with optimum concentratidn
superdisintegrant.

a2 DISSOLUTION PROFILE OF KOLLIDON CL-SF FORMULATIONS )
120
100
80 —— KS4
—— KS5
60
—tr— KS6
40 —®— KS7
—il— KS8
20
& o
o 10 20 30 40
\_ TIME (min) .

Fig-5: In-vitro dissolution profile of selected formulations of sges—A

The dissolution of the drug from the tablets of Ki8fmulation had been quicker than the other foatiohs and
showed the better drug release of 99.49% at theo€rid" minute ensure fast dissolution of the drug frons th
formulation. The rapid drug dissolution might beedo easy breakdown of particles and rapid absormf drug
into the dissolution medium because of its granala highly porous nature which is responsibleféster water
uptake; hence it facilitates wicking action of Kdtin CL-SF in bringing about faster disintegratimintablets into
relatively large fragments of loosely associatediglas and promote drug dissolution by providilmgger surface
area for drug dissolution to take place. Furtheenmdr can form hydrogen bonds with compounds with
complementary structures for improved dissolutib8][ However formulations KS7 and KS8 containingreased
concentration of Kollidon CL-SF did not improve ttissolution rate but in fact retarded it. This vpasbably due

to formation of viscous plugs by patrticles.
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The results obtained from the physicochemical tédisintegration time - 47 seconds, Drug releas@®@©#9%
within 15 minutes) conducted on formulation KS6 &€eesirable and acceptable in terms of all the temtducted
and as a result this formulation was chosen asyitimized formulation.

The accelerated stability studies (40+2° C and %648H) performed for a period of three months intidathat
there was no significant change in physical andnmib& parameters (hardness, disintegration time
content) of the tablets, hence the formulation feasd to be stable. Results have been showrabie No-4.

Table No-4: Stability Studies

Time in months | Hardness (Kg/cm) (n=3) | Disintegration time (sec) (n=3)] Content udrmity (%) (n=3)
KS6 FORMULA

Before 3.00+0.07 47.00 +2.00 97.53 £ 0.85
After 1 month 3.05 +0.02 46.55 +1.08 96.75 + 0.46
After 2 month 3.03 +0.04 46.16 +1.52 96.34 £ 0.76
After 3 month 3.00 +0.05 45.98 +1.68 96.12 + 0.68

(* - results are presented as mean + standard dend
CONCLUSION

The present study reveals that the prepared LosBatassium Fast Dissolving Tablets containing idoti CL-SF
as a superdisintegrant disintegrate within few sdsowithout need of water so as to overcome swallgw
difficulties. Therefore, in the years to come, thabdification aimed at the development of bettaterial for drug
delivery systems.
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