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polymers using the wet granulation process, including various grades of HPMC and 

PVP. The formulation and assessment of sustained release tablets of Telmisartan, an 

angiotensin II receptor antagonist that is frequently used to treat hypertension, are the 

main objectives of this study. The creation of a sustained release method seeks to 

increase bioavailability, solubility and comparatively short half-life. In order to achieve 

regulated drug release, telmisartan sustained release tablets were made using the direct 

compression method with a variety of hydrophilic polymers, including hydroxypropyl 

methylcellulose (HPMC) and ethyl cellulose, in varying ratios. With zero-order kinetics 

and acceptable physicochemical characteristics, the improved formulation demonstrated 

a regulated release of telmisartan over a 24-hour period. This study shows how 

hydrophilic matrix systems can be used to create Telmisartan formulations with 

continuous release that work. 
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INTRODUCTION 

Elevated blood pressure is the hallmark of 

hypertension, a chronic illness that can cause 

serious cardiovascular problems if unchecked. 

Angiotensin II receptor blockers (ARBs), such as 

telmisartan, are frequently given to treat 

hypertension and lower the risk of cardiovascular 

disease. However, Telmisartan has drawbacks that 

can result in fluctuating plasma concentrations and 

decreased therapeutic efficacy, including poor 

aqueous solubility, variable absorption, and a very 

extended half-life. Sustained release (SR) drug 

delivery systems were created to get around these 

restrictions by giving the medication a steady, 

regulated release over a long period of time. These 

systems provide a number of benefits, such as 

increased patient compliance, decreased dosage 

frequency, and enhanced therapeutic efficacy. 

Telmisartan sustained release tablets are being 

developed with the goals of preserving an optimal 

plasma medication concentration, reducing 

https://www.ijpsjournal.com/
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adverse effects, and improving patient compliance 

with treatment plans. In this work, hydrophilic 

polymers such hydroxypropyl methylcellulose 

(HPMC) and ethyl cellulose were used in an effort 

to manufacture and assess sustained release matrix 

tablets of telmisartan. To guarantee the intended 

release profile, the tablets were made using the 

direct compression method and assessed for a 

number of physicochemical characteristics as well 

as in vitro drug release behavior. Particularly when 

taking into account the mortality, diminished 

quality of life, and disability linked to 

cardiovascular disease and stroke, hypertension 

clearly has a detrimental impact on health. In 2019, 

92 million disability life-years (6% of total) and 

7.6 million deaths (13.5 percent of all deaths) were 

caused by systolic blood pressure that was higher 

than the 115 mmHg threshold. Finding out that a 

preventable cause is responsible for such pervasive 

negative effects is depressing. The oral route has 

been the most widely used method of 

administering medication for the long-term 

treatment of numerous conditions. Using a 

hypertensive agent as a model medication 

candidate, the study's objective was to apply 

optimization to create the best bilayer tablet for 

antihypertensive patients. Combination 

medication therapy is recommended for the 

treatment of hypertension because it enables 

medications with different mechanisms of action 

to work in concert and successfully reduce blood 

pressure at dosages below each drug's maximum. 

The goal of any drug delivery system is to swiftly 

establish and then maintain the proper drug 

concentration by delivering a therapeutic dose of 

medication to the right location in the body. The 

two most important aspects of drug delivery are 

the dispersion of medication in space and time. 

Spatial location is necessary for drug targeting to a 

particular organ or tissue. Bilayer tablet 

technology is used to create immediate and 

sustained release formulations for a single 

medication or a combination of medications. In 

some situations, bilayer tablets are advantageous 

because they provide improved patient compliance 

by maintaining consistent drug levels, lowering 

dosage and adverse effects, and increasing the 

safety margin for high-potency medications. 

Amlodipine and Telmisartan are antihypertensive 

medications that work by inhibiting the effects of 

calcium channel blockers and angiotensin receptor 

blockers (ARBs). The complexation process has 

also been used to successfully increase the 

solubility and bioavailability of telmisartan by 

creating a nanocomposite of the drug with 

cyclodextrin (World Journal of Pharmaceutical 

Research 1122). There have been reports of 

telmisartan being released by the creation of a 

drug-Aminoclay complex, with the release being 

reliant on the medium's pH. For all of the produced 

formulations, telmisartan demonstrated improved 

bioavailability and rapid dissolution from these 

complexes at pH 1.2. There have also been reports 

of the formulation and assessment of pH-

modulated solid dispersions using a variety of 

telmisartan solubilization techniques. However, a 

long-lasting medication impact that can sustain the 

drug's concentration in the body for an extended 

length of time is necessary for the treatment of 

hypertension. The telmisartan tablets that are now 

on the market are traditional tablets that only 

release the medication for a few hours. Since 

telmisartan dissolves and takes effect quickly, it is 

not appropriate to make it available for immediate 

release. 

Drug Profile: 

Parameters Information 

Name of Drug Telmisartan. 

Chemical Name 4'-[(1,4-Dimethyl-2-propyl-[2,6-bi-1H-benzimidazol]-5-yl) methyl]-

[1,1'-biphenyl]-2-carboxylic acid. 
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Molecular Formula C33H30N4O2 

Molecular Weight 514.63 g/mol 

 

Molecular Structure 

 

 
 

Drug Class Angiotensin II Receptor Antagonist (ARB) 

Mechanism of Action Telmisartan acts primarily as an angiotensin II receptor blocker (ARB). 

Its mechanism of action includes: 1. Receptor Blockade: It selectively 

binds to the angiotensin II type 1 (AT1) receptors, preventing 

angiotensin II from exerting its effects. 2. Vasodilation: By blocking 

AT1 receptors, telmisartan leads to relaxation of blood vessels, 

resulting in decreased vascular resistance and lowered blood pressure. 

3. Reduced Aldosterone Secretion: It inhibits the secretion of 

aldosterone, which decreases sodium and water retention, further 

contributing to blood pressure reduction. 

Indications 1. Hypertension (monotherapy or combination) 

2.Cardiovascular risk reduction (primary and secondary prevention). 

3. Nephropathy in diabetic patients. 

Dosage 1. Hypertension: 40-80 mg/day. 

2.Cardiovascular risk reduction: 80 mg/day. 

3.Nephropathy: 80 mg/day. 

Formulations 1. Tablets: 20, 40, 80 mg 

2. Oral solution: 20, 40, 80 mg/mL 

Contraindications Pregnancy, Breastfeeding, Bilateral renal artery stenosis, Hepatic 

impairment. 

Side Effects Headache, Dizziness, Fatigue, Nausea, Diarrhea 

BCS class BCS Class II 

Brand Names Micardis And  Pritor. 

Approval Status 1. FDA-approved (1998). 

2. EMA-approved (1999). 

solubility 0.1mg/ml at 250 c. 

Melting point 261-2630 c. 

MATERIALS AND METHODS: 

Telmisartan – Active pharmaceutical ingredient 

(API), obtained as a gift sample or purchased from 

a certified supplier. 

Hydroxypropyl Methylcellulose (HPMC K100M) 

– Sustained release polymer. 

Ethyl Cellulose (EC) – Hydrophobic polymer used 

for controlled release. 

Microcrystalline Cellulose (MCC) – Diluent to 

enhance compressibility. 

Magnesium Stearate – Lubricant to prevent 

sticking during compression. 
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Talc – Glidant to improve powder flow properties. 

Lactose Monohydrate – Filler or diluent (if 

needed) 

Method of Preparation: 

The following process was used to prepare the 

table using the wet granulation method. Table 1 

lists the ingredients of the various SR pill 

formulations. In a planetary mixer, HPMC 

polymer, medication, and PVP were combined for 

five minutes. The powders were ground into 

granules, sieved through a 20 mesh screen, dried 

for one hour at 30 oC, then combined with 

magnesium stearate and talc. Using a tablet 

punching machine (Cadmach, Mumbai, India), the 

prepared granules were compacted into 150 mg 

tablets with an average hardness of 7 kg/cm2. The 

tablet formulations F1, F2, and F3 were given 

names. 

Table 1: Composition of Various Formulations of 

Telmisartan Using HPMC and PVP 

Ingredients (mg) Formulation Code 

F1 F2 F3 

Telmisartan 80 80 80 

HPMC K100 20 30 50 

Polyvinyl 

Pyrrolidone 

40 30 10 

Talc 5 5 5 

Magnesium 

Stearate 

5 5 5 

Total weight 150 150 150 

Pre-compressional Parameter 

1)  Bulk density 

It is the proportion of the powder's bulk volume to 

its overall mass. The weighed powder (after 

passing through a standard sieve #20) was poured 

into a measuring cylinder, and the initial volume 

was recorded. The bulk volume is the name given 

to this starting volume. From this, the bulk density 

is computed using the following formula. It is 

given by and expressed in g/cc: 

Db = M/Vo 

Where, M = mass of powder. 

            V0 = the bulk volume of the powder. 

2) Tapped Density  

It is the proportion of the powder's total mass to its 

tapped volume. The powder was tapped 500 times 

to determine the volume. The tapped volume (the 

difference between these two volumes should be 

less than 2 percent) was then recorded after the 

tapping was completed 750 times. Tapping is 

repeated 1250 times and the tapped volume is 

recorded if it exceeds 2%. It is provided by and 

expressed in g/cc: 

Dt = M/V1 

Where, M = mass of powder.  

            Vt = tapped volume of the powder. 

3) Carr’s index (%) 

The bulk density is calculated by dividing the 

sample's weight by its volume. The weight of the 

sample divided by the volume after 500 taps of the 

measuring cylinder from a height of 2 inches is 

known as the "tapped density." Carr's index, or the 

percentage compressibility, was computed as 100 

times the ratio of the tapped density to the 

difference between the bulk and tapped densities. 

4) Hausner’s ratio 

Hausner’s ratio is the ratio of tapped density to 

bulk density. Lower the value of Hausner’s ratio 

better is the flow property. 

Hausner’s Ratio = Bulk Density 
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5) Angle of Repose 

The funnel method was used to calculate the 

mixes' angle of repose. The precisely weighed 

mixture was transferred into a funnel. The funnel's 

height was set so that the tip of the funnel barely 

touched the top of the mixture pile. The mixture 

was left to run off the surface of the funnel. The 

heap made from the blend was measured for height 

and diameter. The following formula was used to 

get the angle of repose. 

Tan Ѳ = h/r 

 Where, H = height of the heap. 

              R = radius of the heap of granules. 

Fig: comparison of in vitro drug released profile of telmisartan tablet. 

Advantages of using telmisartan tablets: 

1.Efficient Blood Pressure Management:  

By inhibiting the effects of the hormone 

angiotensin II, which constricts blood vessels, 

telmisartan helps reduce blood pressure.  

Long-acting: once daily dosage that controls blood 

pressure for 24 hour. 

2. Kidney Protection: 

especially helpful in protecting kidney function in 

patients with type 2 diabetes and proteinuria 

(protein in the urine).  

3. Protection of the Heart  

lowers the risk of heart failure, heart attack, and 

stroke in high-risk people.  

beneficial in avoiding heart attacks in patients who 

are ACE inhibitor intolerant 

Disadvantages telmisartan tablets: 

1.Potential Adverse Reactions light headedness or 

dizziness, particularly while taking the drug for the 

first time.  

2.High potassium levels, or hyperkalemia, can 

lead to cardiac rhythm issues or muscle weakness.  

3.Some people experience diarrhea, nausea, or 

exhaustion.  

4.Impaired kidney function is uncommon yet 

dangerous, particularly in people who already 

have kidney problems. 

Applications of Telmisartan Tablets 
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Telmisartan is primarily used in the treatment and 

prevention of several cardiovascular and kidney-

related conditions. Here are its main application. 

1. Hypertension (High Blood Pressure): 

Primary use: Lowers elevated blood pressure and 

helps prevent complications like stroke, heart 

attack, and kidney damage.  

2. Cardiovascular Risk Reduction: 

Used to reduce the risk of heart attack, stroke, or 

death in patients at high cardiovascular risk who 

cannot take ACE inhibitors.  

3. Diabetic Nephropathy (Kidney Protection): 

Protects the kidneys in patients with type 2 

diabetes 

CONCLUSION 

The development of a sustained release (SR) 

telmisartan tablet offers several therapeutic 

advantages. By maintaining consistent plasma 

drug levels over an extended period, the SR 

formulation improves patient compliance, reduces 

dosing frequency, and minimizes fluctuations in 

drug concentration that can lead to side effects or 

subtherapeutic effects. The sustained release 

profile helps in better management of hypertension 

by providing continuous antihypertensive activity. 

Overall, SR telmisartan tablets demonstrate 

promising potential for enhanced therapeutic 

efficacy, improved safety, and greater patient 

convenience compared to conventional 

immediate-release formulations. 
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