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ABSTRACT 

The preformulation parameters like organoleptic properties, angle of 

repose, bulk density, tapped density, Hausner’s ratio, carr’s index and 

compressibility index of pure drug was evaluvated and complied with 

the pharmacopoeial specifications. FTIR studies showed there was no 

interaction between drug and polymer. Gastro retentive floating matrix 

tablets of Losartan potassium were successfully prepared with 

hydrophilic polymers like HPMC K4M, HPMC K15M., HPMC 100M. 

The formulated batches were evaluated for physicochemical 

parameters, floating properties and dissolution profiles. From the 

evaluation results, it was observed that the tablets contain the higher 

viscosity HPMC showed long floating lag time when compared to 

tablets prepared with lower viscosity HPMC. The physical properties 

like hardness, weight variation and friability of majority of the batches 

complied with the pharmacopoeial specifications. The drug content of all tablets was in the 

range of 95 – 100%. In vitro dissolution study of all the formulations was done in 0.1 N HCL. 

The release rate was faster with lower viscosity grades of HPMC, probably owing to less 

polymer entanglement and less gel strength and also to the larger effective molecular 

diffusion area at lower viscosity as compared with higher viscosity grades of HPMC. The 

tablets containing HPMC K4M (F2) showed satisfactory results with short floating lag time 

(69 sec) total buoyancy time more than 12 h, cumulative % drug release (99.33) and 

controlled drug release up to 12 h. So F2 was taken for studies. The accelerated stability was 

carried for F2 formulation and shown no much change in physical parameters and cumulative 

% drug release. Hence formulation F2 conformed as stable. Hence it was concluded that 

formulation F2 choosen as optimum formulation. However In vivo studies and development 

of suitable packaging material are made for future continuation of this experimental work. 
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INTRODUCTION 

The oral route currently represents the most predominant and preferable route of drug 

delivery. Unlike majority of parenteral dosage forms, it allows ease of administration by the 

patient and it’s the natural, and therefore a highly convenient way for substances to be 

introduced into the human body. Oral drug delivery systems have progressed from 

conventional immediate release to site-specific delivery over a period of time. Every patient 

would always like to have an ideal drug delivery system possessing the two main properties 

that are single dose or less frequent dosing for the whole duration of treatment and the 

dosage form must release active drug directly at the site of action. Oral drug delivery is the 

most widely utilized route of administration among all the routes that have been explored for 

systemic delivery of drugs via pharmaceutical products of different dosage forms. 

1. The oral dosage form has survived due to 

2. Relatively simple and inexpensive to make 

3. Convenient for the patient 

4. Technology is easy to adapt to changing needs of the drug substance 

5. Simplifies the regulatory approval process. 

 

Pharmaceutical products designed for oral delivery are mainly conventional drug delivery 

systems, which are designed for immediate release of drug for rapid/immediate absorption. 

 

Limitations of the Conventional Drug Delivery System 

1. Drugs with short half-life require frequent administration, which increases chances of 

missing the dose of drug leading to poor patient compliance. 

2. A typical peak-valley plasma concentration-time profile is obtained which makes 

attainment of steady state condition difficult. 

3. The unavoidable fluctuations in the drug concentration may lead to under medication or 

overmedication as the steady state concentration values fall or rise beyond the therapeutic 

range. 

4. The fluctuating drug levels may lead to precipitation of adverse effects especially of a 

drug with small therapeutic index, whenever overdosing occurs. 

 

In order to overcome the drawbacks of conventional drug delivery systems, several technical 

advancements have led to the development of controlled drug delivery system that could 
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revolutionize method of medication and provide a number of therapeutic benefits. 

 

Over the years, as the expense and complications involved in marketing new drug entities 

have increased with concomitant recognition of the therapeutic advantages of controlled drug 

delivery, greater attention has been focused on the development of modified release dosage 

forms. Modified release systems have been developed to improve the pharmacokinetic 

profiles of active pharmaceutical ingredients (APIs) and patient compliance, as well as 

reducing side effects. Oral modified release delivery systems are most commonly used for 1) 

delayed release (e.g., by using an enteric coating); 2) extended release (e.g., zero-order, first-

order, biphasic release, etc.); 3) programmed release (e.g., pulsatile, triggered, etc.) and 4) 

site specific or timed release (e.g., for colonic delivery or gastric retention). Extended, 

sustained or prolonged release drug delivery systems are terms used synonymously to 

describe this group of controlled drug delivery devices, with predictability and reproducibility 

in the drug release kinetics. Delayed release dosage forms are distinguished from the ones 

mentioned above as they exhibit a pronounced lag time before the drug is released. Oral 

extended release dosage forms offer the opportunity to provide constant or nearly constant 

drug plasma levels over an extended period of time following administration. Extended 

release DDS include single-unit, such as tablets or capsules, and multiple-unit dosage forms, 

such as mini tablets, pellets, beads or granules, either as coated (reservoir) or matrix devices. 

Controlled release systems designed to maintain plasma levels in therapeutic range and thus 

minimize the effects of such problems. Furthermore; controlled release systems reduce the 

dosing frequency, thereby improving patient compliance and therapeutic efficacy. 

 

Drug products that provide “extended” or “sustained” drug release appeared as a major class 

of dosage form. Many terms as sustained-release, sustained-action, prolonged- action, 

controlled-release, extended-release, timed-release, and long- acting have been used to 

describe product types and features. For the most part, these terms are used to describe orally 

administered dosage forms, whereas the term rate- controlled delivery is applied to certain 

types of drug delivery systems in which the rate of drug delivery is controlled by features of 

the device rather than by physiological or environmental conditions as gastrointestinal pH or 

drug transit time through the gastro intestinal tract (GIT). 

 

This term has come into general use to describe dosage forms having drug release features 

based on time, course, and/or location which are designed to accomplish therapeutic or 

convenience objectives not offered by conventional or immediate-release forms. 
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Extended-release dosage form is one that allows a reduction in dosing frequency to that 

presented by a conventional dosage form. 

 

Dosage form is designed to release the drug from the dosage form at a time after 

administration. The delay may be time- based or based on the influence of environmental 

conditions, as gastrointestinal pH. 

 

METERIALS AND METHODS 

MATERIALS: API Losartan, HPMC K4M, HPMC K15M, HPMCK100M, Lactose, Talc, 

Magnesium Stearate and Sodium bicarbonate. All materials should be formulation grade. 

 

METHODS 

Formulation of floating matrix tablets of Losartan potassium 

The key ingredients included in the formulation are:  Hydrophilic polymers: HPMC K4M, 

HPMC K15M, and HPMC K100M, Sodium carbonate, Lactose, Talc, Magnesium Stearate. 

Accurately weighed quantities of polymer and lactose were taken in a mortar and mixed 

geometrically to this required quantity of Losartan was added and mixed with the pestle. 

Accurately weighed quantity of sodium bicarbonate was then mixed with the drug blend. 

The powder blend was then lubricated with magnesium stearate and talc mixed for about 3 

minutes. Finally this mixture was compressed on a 16-station rotary tablet machine using 10-

mm standard flat-face punches. 

 

Table 1: Composition of floating matrix tablets of Losartan potassium. 

Ingredients  (mg) 
FORMULATION 

F1 F2 F3 F4 F5 F6 

Losartan pot. 50 50 50 50 50 50 

HPMC K4M 75 100 125 - - - 

HPMC K100M - - - 75 100 125 

NaHCO3 50 50 50 50 50 50 

Lactose 172 147 122 172 147 122 

Mg. Stearate 1.5 1.5 1.5 1.5 1.5 1.5 

Talc 1.5 1.5 1.5 1.5 1.5 1.5 

Total  wt ( mg) 300 300 300 300 300 300 

 

RESULTS AND DISCUSSIONS 

Solubility analysis 

Losartan potassium samples are examined and it was found to be soluble in water and 

phosphate buffer pH 1.2, 6.8 and 7.4. 
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Melting point of drug 

The melting point of Losartan potassium was determined by capillary method, melting point 

of Losartan potassium was found to be 184°C. Melting point compared with USP standards 

that showed that drug was pure. 

 

Loss of Drying 

It was determined as per procedure given in methodology. The results were as follows 

 

Table 2: Observations for loss on drying. 

Test Loss on drying Observation 

Loss on drying Not more than 0.5% 0.42% 

 

Drug powder characterization 

Angle of repose 

Table 3: Determinations of Angle of repose. 

Material Angle of repose 

Losartan potassium   Raw 

Material 
24°55" 

 

Flow properties 

The method to determine the flow properties are given in methodology. 

 

Table 4: Flow properties of pure drug. 

Material Bulk density 
Tapped 

density 

Carr’s 

index (%) 

Hausner’s 

ratio (%) 

Losartan 

potassium 
0.346±0.04 0.390±0.07 15.51±0.01 1.18±0.06 

 

EVALUVATION OF PRECONPRESSION PARAMETERS 

Table 5: Precompression parameters. 

Formulation 

code 

Angle of 

repose 

(degree± SD) 

BD 

(gm/ml± SD) 

TD 

(gm/ml± SD) 

Carr’s 

index 

(%± SD) 

Hausner’s 

ratio 

(%± SD) 

F1 24.11±0.04 0.316±0.01 0.366±0.02 14.64±0.06 1.07±0.05 

F2 23.06±0.01 0.325±0.03 0.388±0.04 15.22±0.07 1.08±0.04 

F3 26.03±0.03 0.338±0.06 0.382±0.01 13.64±0.04 1.12±0.02 

F4 25.01±0.07 0.348±0.04 0.392±0.07 16.56±0.01 1.18±0.06 

F5 22.96±0.09 0.297±0.03 0.321±0.03 13.11±0.03 1.15±0.03 

F6 25.72±0.06 0.261±0.01 0.335±0.01 15.26±0.01 1.14±0.01 
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Evaluation of physical parameters of floating matrix tablets of Losartan potassium 

Table 6: Physical parameters of floating matrix tablets of Losartan potassium. 

Batch 

No 

Tablet 

Thickness 

(mm) 

Weight 

Variatio 

n(mg) 

Hardness 

Kg/cm
2
 

Drug 

content 

(%) 

Friability 

(%) 

Lag 

time 

(sec) 

Total 

floating 

time (sec) 

F1 3.53±0.05 351±7.2 4.1±0.4 98.77±1.2 0.45 66 >12 

F2 3.52±0.07 351±8.3 4.2±0.3 97.5±0.98 0.44 69 >12 

F3 3.54±0.06 353±7.1 4.05±0.6 96.5±0.43 0.37 71 >12 

F4 3.52±0.03 353±9.4 4.01±0.4 93.4±1.43 0.52 81 >12 

F5 3.53±0.08 352±7.8 4.01±0.2 86.7±0.56 0.53 74 >12 

F6 3.53±0.04 351±9.4 4.2±0.2 99.8±1.43 0.28 71 >12 

 
SWELLING STUDIES 

Table 7: Percent swelling of formulations. 

Time (hr) F1 F2 F3 F4 F5 F6 

1 15.42 21.84 23.54 16.98 22.88 22.46 

2 19.97 34.34 37.66 22.48 35.74 36.43 

3 42.18 52.34 56.64 48.35 53.69 54.67 

4 60.23 71.27 75.65 69.18 72.35 78.75 

6 79.88 84.75 88.79 81.84 90.43 99.37 

8 68.27 79.29 80.28 79.58 82.68 88.15 

10 61.16 72.37 76.86 76.01 76.94 82.63 

12 59.36 68.49 71.37 70.98 73.28 78.56 

 
IN VITRO DRUG RELEASE STUDY 

Table 8: Cumulative Percentage drug release of formulations. 

S. No Time (hrs) F1 F2 F3 

1 0 0 0 0 

2 1 21.22 19.97 18.50 

3 2 33.13 29.13 26.70 

4 4 50.56 47.00 40.36 

5 6 73.18 64.46 62.83 

6 8 99.91 73.61 75.07 

7 12 - 99.33 92.88 
 

S. No Time (hrs) F4 F5 F6 

1 0 0 0 0 

2 1 17.98 15.17 14.83 

3 2 29.98 24.41 20.57 

4 4 47.55 41.41 36.70 

5 6 63.52 55.66 50.41 

6 8 76.57 69.32 61.12 

7 12 95.84 85.33 83.81 
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7.9 STABILITY STUDIES 

In the present study, stability studies were carried out on formulation F2. The tablets were 

stored at 40 ± 2
0
 C 75 ± 5 % RH for a duration of three months. The selected formulation 

was evaluated for stability studies. 

 

The formulation were stored at 40°C at 75%RH for 3 months and analysed for their physical 

parameters, drug content and friability after 3
rd

 month the data were showed in table no 29. 

 

Table 9: Physical parameters studies. 

 Drug content (%) Hardness (kg/cm
2
) Friability (%) 

After 1 month 99.33±0.17 4.1±0.3 0.45 

After 2 months 99.12±0.15 4.0±0.42 0.46 

After 3 months 99.12±0.15 4.0±0.42 0.46 

 
From the above tables (table no 29 & 30) it was observed there is no much change in its 

physical properties and % drug release. Hence formulation (F2) conformed stable. 

 

SUMMARY AND CONCLUSION 

The preformulation parameters like organoleptic properties, angle of repose, bulk density, 

tapped density, Hausner’s ratio, carr’s index and compressibility index of pure drug was 

evaluvated and complied with the pharmacopoeial specifications. FTIR studies showed there 

was no interaction between drug and polymer. Gastro retentive floating matrix tablets of 

Losartan potassium were successfully prepared with hydrophilic polymers like HPMC K4M, 

HPMC K15M., HPMC 100M. The formulated batches were evaluated for physicochemical 

parameters, floating properties and dissolution profiles. From the evaluation results, it was 

observed that the tablets contain the higher viscosity HPMC showed long floating lag time 

when compared to tablets prepared with lower viscosity HPMC. The physical properties like 

hardness, weight variation and friability of majority of the batches complied with the 

pharmacopoeial specifications. The drug content of all tablets was in the range of 95 – 100%. 

In vitro dissolution study of all the formulations was done in 0.1 N HCL. The release rate was 

faster with lower viscosity grades of HPMC, probably owing to less polymer entanglement 

and less gel strength and also to the larger effective molecular diffusion area at lower 

viscosity as compared with higher viscosity grades of HPMC. The tablets containing HPMC 

K4M (F2) showed satisfactory results with short floating lag time (69 sec) total buoyancy 

time more than 12 h, cumulative % drug release (99.33) and controlled drug release up to 12 

h. So F2 was taken for studies. The accelerated stability was carried for F2 formulation and 
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shown no much change in physical parameters and cumulative % drug release. Hence 

formulation F2 conformed as stable. Hence it was concluded that formulation F2 choosen as 

optimum formulation. However In vivo studies and development of suitable packaging 

material are made for future continuation of this experimental work. 
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