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INTRODUCTION 

Oral route is the extensively used mode of administration 

for both conventional delivery systems and novel drug 

delivery systems. Tablets are the most famous solid 

dosage forms sold in the market. For chronic Therapy, 

immediate release formulations are required to be 

administered in repetitive mode results patient non-

compliance.
[1]

 However, oral administration of majority 

of drugs facilitates hepatic first pass metabolism, results 

low systemic availability of active ingredient, shorter 

action and development of non-active or toxic 

metabolites.
[2]

 

 

Gastro retentive dosage forms (GRDFs) are being used 

from a very long time to improve therapy with several 

important drugs. GRDFs greatly improves the 

pharmacotherapy of stomach by releasing the drug 

locally and thus results into high concentration of drug at 

the gastric mucosa which can be sustained over a longer 

duration of time. GRDFs enable prolonged and 

continuous release of the drug to the upper part of Gastro 

intestinal tract (GIT) and this significantly extend the 

duration of drug release and improve bioavailability of 

drugs that have narrow therapeutic window, by this way 

they prolong dosing interval and increase compliance of 

the patient.
[3]

 

 

Floating drug delivery systems is one of the important 

approaches to achieve gastric retention to obtain 

sufficient drug bioavailability. This delivery systems is 

desirable for drugs with an absorption window in the 

stomach or in the upper small intestine.
[4]

 This have a 

bulk density less then gastric fluids and so remain 

buoyant in the stomach without affecting gastric 

emptying rate for a prolonged period and the drug is 

released slowly as a desired rate from stomach. 

 

Losartan potassium is a potent, highly specific 

angiotensin II type 1 receptor antagonist with 

antihypertensive activity. It is readily absorbed from the 

gastrointestinal tract with oral bioavailability of about 

33% and a plasma elimination half-life ranging from 1.5 

to 2.5 hours. Administration of Losartan Potassium in a 

sustained release dosage form with dual release 

characteristics i.e, burst release followed by an extended 

release over 8 h, would be more desirable as these 

characteristics would allow a rapid onset followed by 

protracted anti-hypertensive effects by maintaining the 

plasma concentrations of the drug well above the 

therapeutic concentration.
[5]

 

 

Process validation is an integral part development of 

novel formulations. Process validation is the means of 

ensuring and providing documentary evidence that 

processes (within their specified design parameters) are 

capable of consistently producing a finished product of 

the required quality. Process validation is carried out in 

every step of development of novel formulation to ensure 

the quality of finished product. In the present work also, 

the concept of process validation will be utilized for 

selecting an ideal formulation.
[6]

 

 

In the present study an attempt is made to design, 

development and process validation of an in-vitro 

dissolution method for a floating dosage form of 

Losartan potassium.  

SJIF Impact Factor 6.044 Research Article ejbps, 2022, Volume 9, Issue 1, 299-304. 

European Journal of Biomedical 
AND Pharmaceutical sciences 

 

http://www.ejbps.com 

 
 

ISSN 2349-8870 

Volume: 9 

Issue: 1 

299-304 

Year: 2022 

*Corresponding Author: Sriranga T. 

Dept. of Quality Assurance, S. C. S. College of Pharmacy, Harapanahalli, Karnataka, India. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ABSTRACT 

The objective of the present study was to formulate and validate losartan potassium as single unit floating tablets 

in order to improve its bioavailability. losartan potassium was chosen as a model drug because of its low 

bioavailability and shorter half-life. Losartan potassium floating tablets were prepared by wet granulation 

technique using different concentrations of hydroxy propyl methyl cellulose (HPMC) and sodium alginate as 

gelling polymers with other excipients, Sodium bicarbonate was used as gas forming agent. The formulations were 

optimized on the basis of in-vitro buoyancy and dissolution in simulated gastric fluids of 0.1 N HCL.  

 

KEYWORDS: Losartan potassium, HPMC, Sodium alginate, Flotaing drug delivery system. 
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METHODOLOGY 

Pre formulation studies 

Pre formulation testing is the first step in the rational 

development of dosage forms of the drug. It can be 

defined as an investigation of physical and chemical 

properties of drug substance, alone and when combined 

with excipients. The overall objective of pre formulation 

testing is to generate information useful to the formulator 

in developing stable dosage forms, which can be mass-

produced. 

 

A thorough understanding of physicochemical properties 

may ultimately provide a rational for formulation design 

or support the need for molecular modification or merely 

confirm that there are no significant barriers to the 

compounds development. The goals of the program 

therefore are: 

• To establish the necessary physicochemical 

characteristic of a new drug substance, 

• To determine its kinetic release rate profiles.  

• To establish its compatibility with different 

excipients. 

 

Hence, preformulation studies on the obtained sample of 

drug include physical tests and compatibility studies 

 

Melting point determination
[7]

 
Melting point of drug sample was determined by taking 

small quantity of drug in a capillary tube sealed at one 

end and placed in digital melting point apparatus and 

temperature range at which the drug melts was noted. 

 

Method of Formulation of Floating Tablets
[8]

 

In this work, wet granulation method has been employed 

to prepare losartan potassium. 

 

Accurately weighed quantities of drug, HPMC (K 30), 

sodium alginate, and sodium alginate are passed through 

sieve no 80 to get uniform seized particles, they are 

mixed geometrically for 5 to 10 min and mixture placed 

in polyethylene bag and further mixed properly for 5 min 

to ensure a homogeneous mass. Accurately weighed 

quantity of PVP K30 is dissolved in IPA to prepare 

binder solution. The binder solution was added to the dry 

blend gradually with constant kneading to form 

homogeneous damp mass. 

 

The duff mass was passed through sieve no 16 and 

granular mass was allowed to dry at room temperature. 

The granules were once again passed through sieve no 

22, these granules were lubricated with magnesium 

stearate and talc and then compressed into tablet using 

tablet punching machine. 

 

Preparation of tablets by wet granulation method 

Wet granulation 
This method involves several steps, initially by the 

addition of binding agent to get get wet mass. 

This wet mass is passed through the sieve followed by 

drying. 

 

Steps of wet granulation 

• Mixing of the drugs and excipients,  

• Mixing of binder with powder mixture to form wet 

mass 

• Coarse screening of wet mass using a suitable sieve 

(6-12 mesh) screens. 

 

Advantages 

• Easy process & no need of Experts.  

• Improved flow property of powder by increasing 

particle size. 

• Improves the uniformity of powder.  

• There is reduction of air entrapment. 

 

Dis advantages 

• It is an Expensive process because of laber, time, 

equipment, requirement. 

• Loss of material during various stages of processing.  

• Not Suitable for moisture Sensitives. 

• Time Consuming. 

 

Formulation of Losartan potassium 

INGREDIENTS F1 F2 F3 F4 F5 F6 

Losartan 50 50 50 50 50 50 

HPMC 40 45 70 - - - 

Sodium alginate - - - 40 45 70 

Sodium bicarbonate 30 30 30 30 30 30 

MCC 65 50 35 65 50 35 

PVP K30 5 5 5 5 5 5 

Magnesium Stearate 5 5 5 5 5 5 

Talc 5 5 5 5 5 5 

Total weight (mg) 200 200 200 200 200 200 

*All quantities in mg/tablet 

 

Process Validation of Formulation 
Validation of formulation is a crucial part of formulation 

development. It is needed to ensure that the final 

formulation to provide accuracy and precision in 

detecting formulation differences in drug dissolution, 

stability, active, and impurity level. During early 

development of formulation, formulations are often 

changed to adapt to new preclinical and clinical data. 

Prior to beginning a formulation validation project, the 

following information will need to be provided. 
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 Vehicle composition and preparation. 

 Selection of suitable excipients. 

 Selection of suitable concentration of excipients. 

 

A. Pre-compression studies 

1. Angle of Repose 

Good flow properties are critical for the development of 

any pharmaceutical dosage forms such as tablets, 

capsules or powder formulations. Angle of repose is 

defined as a possible maximum angle (ɵ) formed 

between the surface of a pile powder and the horizontal 

plane. The angle of repose is represented as „Ɵ‟ and is 

calculated using the equation. 

 

Angle of Repose (ɵ) = tan-
1
 (h/r) 

Where, h = height of the pile, 

r = radius of the base. 

 

Comparison between angle of repose and flow 

properties.
[9] 

Angle of repose (θ) Flow 

< 25 Excellent 

25 – 30 Good  

30 – 40  Moderate  

> 40 Poor  

 

2. Bulk Density
 

The loose bulk density and tapped density is determined 

by keeping the blend into graduated cylinder. The bulk 

volume (Vb) and weight of the powder (M) was 

determined. The bulk density was calculated using the 

formula. 

Db=M/Vb 
Where, Db = bulk density 

M = mass of the powder 

Vb = bulk volume of powder 

 

3. Tapped Density 

The measuring cylinder containing a known mass of 

blend was tapped for a fixed time. The minimum volume 

(Vt) occupied in the cylinder and the weight (M) of the 

blend was measured. The tapped density was calculated 

using the following formula. 

 

Dt = M/Vt 
Where, M = mass of the powder 

Dt = tapped density 

Vt = tapped volume of the powder 

 

4. Hausner’s ratio 

Hausner‟s ratio is an indirect index of ease of powder 

flow. It is calculated by the following formula. 

Formula =Tapped density (ρt) / Bulk density (ρb) 

 

5.  Carr’s Index (%) 

The compressibility index has been proposed as an 

indirect measure of bulk density, size and shape, surface 

area, moisture content and cohesiveness of material 

because all of these can influence the observed 

compressibility index. The simplest way for 

measurement of free flow of powder is Carr‟s Index, an 

indication of the ease with which a material can be 

induced to flow is given by Carr‟s index (CI). The value 

below 15% indicates a powder with usually gives rise to 

good flow characteristics, whereas above 25% indicates 

poor flow ability. This is calculated as follows. 

 

CI (%) = [(Tapped density–Bulk density)/Tapped 

density] x 100 

 

B. Post-compression studies 

1. Shape and colour of tablets 

Uncoated tablets were examined under a lens for the 

shape of the tablet and   Colour was observed by keeping 

the tablets in light. 

 

2. Uniformity of thickness 

10 tablets were measured for their and diameter with a 

vernier caliper. thickness Guage average thickness and 

diameter were calculated. 

 

3. Hardness test 

Hardness indicates the ability of a tablet to withstand 

mechanical shocks, while handling. The hardness of the 

tablets was determined using Pfizer hardness tester. 

 

It is expressed in kg/cm
2
. Three tablets were randomly 

picked and hardness of the same tablets from each 

formulation was determined. The mean and standard 

deviation values were also calculated. 

 

4. Weight variation test 

10 tablets were selected randomly from each formulation 

and weighed individually   to check for weight variation. 

The US Pharmacopoeia allows a little variation in the 

weight of a tablet. The following percentage deviation in 

weight variation   is allowed. 

 

% weight  

variation =  

Individual weight – Average weight 
× 100 

Average weight 

 

5. Friability test (%F) 
Four tablets were weighed and placed into Roche 

friabilator, the equipment was rotated 4 minutes at 25 

rpm or 100 rotations. Then the tablets were removed, 

weighed and the weight loss was calculate. 

 

% F =   
Initial Wt– final Wt 

× 100 
Initial Wt 

 

6. In-vitro buoyancy studies 

The in vitro buoyancy was determined by floating lag 

time. The tablets were placed in a 100 ml beaker 

containing 0.1N hydrochloric acid. The time required for 

the tablet to rise to the surface and to float was 

determined as floating lag time. The duration of time for 

which the dosage form constantly remained on the 

surface of medium was determined as the total floating 

time. 
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7. In-vitro floating studies
[10]

 

Duration of buoyancy was observed simultaneously, 

when dissolution studies were carried out. The duration 

of floating (floating time) of tablet in the dissolution 

medium (including floating lag time, which is the time 

required for the tablet to rise to the surface) was 

measured as total floating time by visual observation. 

 

8. In-vitro dissolution studies 
Dissolution studies were carried out by using dissolution 

apparatus USP XXII. Each tablet was introduced into 

dissolution basket which contain 900 ml in 0.1N HCl. 

The medium was maintained at 37±2ºC at 75 rpm. 

Aliquots of 5 ml were withdrawn at regular intervals and 

analyzed spectrophotometrically (UV 1800, Shimadzu, 

Japan) at 234nm. Three trials were carried out for all 

formulations, sink condition was maintained throughout 

the study by replacing equal volume of fresh dissolution 

medium. 

 

RESULTS AND DISCUSSION 

The prepared sustained release tablets were evaluated for 

thickness, weight variation, hardness, friability, drug 

content, in vitro drug dissolution studies and stability 

studies. 

 

PREFORMULATION STUDIES 

Identification test 

 Melting point determination 

Melting point of losartan potassium was found to be 270° 

C which is within the reported range of 268-271° C, 

indicating purity of the drug sample. 

 

EVALUATION PARAMETERS 

PRE-COMPRESSION STUDIES 

Table 2: Precompressional parameters of all the formulations. 

Formulation code 

Parameter 

Bulk Density 

(gm/ml) 

Tapped Density 

(gm/ml) 

Hausner’s 

Ratio 

Compressibility 

Index (%) 

Angle of 

repose 

F-1 0.5 0.57 1.14 12.28 28.81 

F-2 0.49 0.56 1.14 12.50 29.2 

F-3 0.47 0.54 1.14 12.96 29.24 

F-4 0.50 0.55 1.10 9.09 29.20 

F-5 0.53 0.61 1.15 13.11 28.31 

F-6 0.52 0.60 1.15 13.33 29.20 

 

Post-compression studies 

Table 3: Post compressional parameters of all the formulations. 

Formulation code 
Parameter 

Hardness test (Kg/cm2 ) Friability (%) Weight variation 

F-1 4.5 0.5 200.8 ± 0.07 

F-2 3.9 0.5 201.3 ± 0.3 

F-3 4 0.75 201.2 ± 0.2 

F-4 4.5 0.5 202.3 ± 0.8 

F-5 4.3 1 203.3 ± 0.96 

F-6 4.1 1 201.3 ± 0.28 

 

Table 4: Data for floating lag time of all the formulations. 

Sl.no Formulation code Floating lag time(min) Total floating time(hrs) 

1 F-1 40 More than 12hrs 

2 F-2 35 More than 12hrs 

3 F-3 25 More than 12hrs 

4 F-4 3 More than 12hrs 

5 F-5 2.2 More than 12hrs 

6 F-6 2.45 More than 12hrs 

 

Table 5: In-vitro dissolution data of losartan potassium from (F1-F6). 

Time(min) F-1 F-2 F-3 F-4 F-5 F-6 

0 0 0 0 0 0 0 

10 0.99 0.9 0.54 1.9 0.72 0.72 

20 1.63 2 1.63 2.01 0.9 1.08 

30 1.74 1.91 1.82 2.02 1.27 1.09 

45 1.83 1.92 2.73 2.11 1.37 1.55 

60 2.29 2.11 3.2 3.12 1.47 1.65 
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90 3.47 3.93 3.4 3.22 2.2 2.2 

120 4.39 4.67 3.78 4.24 2.93 3.02 

150 4.78 5.79 4.07 4.89 3.67 7.02 

210 6.61 7.08 6.08 7.18 5.77 7.69 

270 8.1 15.01 22.99 20.97 16.47 16.78 

330 12.85 26.12 26.2 25.8 18.2 19.2 

360 18.3 38.2 33.9 30.8 29.8 25.8 

480 25.8 57.3 45.5 42.6 39.9 35.5 

600 52.2 82.8 56.3 54.3 62.3 65.4 

720 68.4 98.2 78.2 60.5 75.7 82.6 

 

In-vitro dissolution profile of losartan potassium from (F1-F6) 

 
 

SUMMARY AND CONCLUSION 

Floating drug delivery system prolongs the gastric 

residence time which in turns produces increased drug 

bioavailability. In this present project, losartan potassium 

was used as model drug for the floating tablets. Floating 

tablets of losartan potassium were developed to prolong 

gastric residence time and increase its bioavailability. 

Totally 6 formulation (F1-F6) were formulated by using 

different ingredients by direct compression method and 

evaluated for various tests like weight variation, content 

uniformity, friability, hardness and dissolution studies. 

The percentage of drug release of formulation   F1, F2, 

F3, F4, F5, and F6 was 68.4, 98.2, 78.2, 60.5, 75.7, and 

82.6 up to 12 hrs. It can be concluded that sustained 

release tablets of Losartan potassium can be performed 

by direct compression method. All the formulas show a 

very good drug release profiles and shown better 

sustained action till the end of last hour (12th hrs). And 

hence will improve patient compliance and increase in 

bioavailability. All the tests results were found to be 

within the limit and the floating lag time for the prepared 

formulation was ideal for the floating drug delivery 

system. 
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