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ABSTRACT

Irbesartan, an angiotensin Il receptor blocker (ARB), has gained prominence in the management of
hypertension and diabetic nephropathy due to its potent antihypertensive and Reno protective
effects. This review provides a comprehensive overview of the pharmacological, analytical, and
pharmaceutical characteristics of Irbesartan. Pharmacologically, Irbesartan selectively antagonizes
the angiotensin Il type 1 (AT1) receptors, leading to vasodilation, reduced aldosterone secretion,
and consequently blood pressure lowering. The drug also exhibits favourable effects on renal
function, making it a cornerstone therapy for diabetic nephropathy. Analytically, various
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chromatographic methods including high-performance liquid chromatography (HPLC) and Ultra-
performance liquid chromatography (UPLC) have been developed and validated for the
guantification of Irbesartan in biological samples and pharmaceutical formulations, owing to its
importance in pharmacokinetic studies and quality control processes. Moreover, spectroscopic
techniques such as UV-visible spectrophotometry have been utilized for Irbesartan determination
due to their simplicity and cost-effectiveness. Pharmaceutical considerations encompass
formulation strategies, stability studies, and bioavailability enhancement techniques aimed at
ensuring the efficacy and safety of Irbesartan formulations. The regulatory approval of Irbesartan-
containing products by major health authorities underscores its clinical significance and quality
assurance.

Keywords: Irbesartan; angiotensin Il receptor blocker; HPLC; UPLC; bioavailability.

1. INTRODUCTION in 2021 [1]. Angiotensin Il receptor blocker (ARB)

is irbesartan. It functions by obstructing an
Irbesartan is a drug used to treat high blood internal chemical that tightens blood arteries.
pressure, heart failure, and diabetic renal Irbesartan causes the blood vessels to relax as a
disease. It is marketed under several trade result. This increases the amount of blood and
names, including Avapro. It makes sense to start ~ oxygen that the heart receives while lowering
treating high blood pressure with it. It is blood pressure [2]. Adults and children who are
consumed orally. Some version combines atleast 6 years old with hypertension (high blood
hydrochlorothiazide and irbesartan. Patented in  pressure) can be treated with irbesartan. Blood
1990, irbesartan received medical approval in  pressure reduction may lessen your chance of
1997. It can be purchased as a generic drug. having a heart attack or stroke. Irbesartan is also
With over 3 million prescriptions, it ranked as the  used to treat kidney problems caused by type 2
172" most frequently prescribed drug in the US  diabetes [3].

1.1 Chemical Structure [4]
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Fig. 1. Chemical structure of Irbesartan

Table 1. Drug profile [5]

Drug Irbesartan

IUPAC name 2-butyl-3-[[4-[2-(2H-tetrazole-5-yl) phenyl] phenyl] methyl]-1,3-
diazaspiro [4.4] non-1-en-4-one

Chemical formula Ca25H28NsO

Molecular weight 428.5 g/mol

Boiling point 648.6

Melting point 180-181 °C

Physical state Solid

Solubility Practically insoluble in water
Slightly soluble in alcohol, methylene chloride

Log P 4.5

Color White

t1/2 11 to 15 hours
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Table 2. Chemical taxonomy [6]

Description This compound belongs to the class of organic compounds known as
biphenyls and derivatives. These are organic compounds containing
benzene rings linked together by a C-C bond.

Kingdom Organic compounds

Superclass Benzenoids

Class Benzene and substituted derivatives

Subclass Biphenyls and derivatives

Direct Parent
Alternative parents

Biphenyls and derivatives
Phenyl tetrazoles and derivatives / Alpha amino acids and derivatives /

Imidazolinones / Heteroaromatic compounds / Propargyl-type 1,3-dipolar
organic compounds / Carboximidamides / Carboxamidines / Azacyclic
compounds / Organopnictogen compounds / Organic oxides

Substituents

2-imidazoline / Alpha-amino acid or derivatives / Amidine / Aromatic hetero

polycyclic compound / Azacycle / Azole / Biphenyl / Carbonyl group /
Carboximidamide / Carboxylic acid amidine

Molecular framework

Aromatic hetero polycyclic compounds

1.2 Pharmacology

Pharmacodynamic [7]: Angiotensin receptor
blockers like irbesartan are used to treat diabetic
nephropathy and hypertension. Its broad
therapeutic index allows for doses as low as 150
mg per day, while 900 mg per day was well
tolerated in healthy human subjects. Its lengthy
duration of action stems from the fact that it is
often given once daily.

1.3 Pharmacokinetics [8]

Absorption: The bioavailability of irbesartan
remains unaffected when consumed with
meals.In one trial, irbesartan dosages of 150 mg,
300 mg, 600 mg, and 900 mg were administered
orally to healthy participants either once or more.
Irbesartan has a Tmax Of 1.5-2 hours and is 60—
80% bioavailable.

Distribution: Irbesartan is given in a volume of
53-93 L. 90% of the drug in plasma is linked to
proteins, primarily albumin and a1-acid
glycoprotein.

Kininogenl gene,
rs2304456 variant
(T>G)

Kininogen 1 protein |
Bradykinin |

Estrogen

Renin activity |

Metabolism: The liver uses glucuronidation and
oxidation to metabolize irbesartan primarily. With
CYP3A4 playing a very little role, CYP2C9 is
primarily responsible for metabolism. The
metabolic process of irbesartan also involves
some hydroxylation. Irbesartan can be oxidized
to the M3 metabolite, hydroxylated by CYP2C9
to one of the M4, M5, or M7 metabolites, or
glucuronidated by UGT1A3 to the M8 metabolite.
The M1 metabolite, which is subsequently
oxidized to create the M2 metabolite, is formed
by the hydroxylation of the M4, M5, and M7
metabolites. Before being hydroxylated to
become the M2 metabolite, the M4 metabolite
may potentially be oxidized to the M6 metabolite.
Ultimately, irbesartan produces the small
metabolite SR 49498 by an unidentified process.

Elimination: Urine contains 20% of the
radiolabeled oral dosage of irbesartan, whereas
feces contain the remaining portion. Less than
2% of the dosage is found as a substance
unaltered in urine. Irbesartan has a terminal
elimination half-life of 11-15 hours.

Angiotensinogen

Angiotensin T |

Angiotensin II |
Free irbesartan ||

(-)
ATIR

[ Gender-specific association J

Fig. 2. Mechanism of action of Irbesartan
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Table 3. List of available marketed brand name of irbesartan [19]

S. No. Trade Name Company Name Formulation Dosage strength (mg/tablet)
1 Avapro Bristol-Myers Squibb pharmaceutical Tablet 75,150,300
2 Approval Sanofi Tablet, Film-coated 75,150,300
3 Irovel Sun Pharmaceutical Industries Ltd. Tablet 75,150,300
4 Irbesartan sanndoz Sandoz pharmaceutical Tablet 75,150,300
5 Karvea Aspen pharmacare Tablet 75,150,300
6 Irbesartan teva Tev pharmaceuticals Tablet 75,150,300
7 Irbesartan zentiva Zentiva pharmaceutical Tablet 75,150,300
8 Irbesartan accord Accord Healthcare Tablet 75,150,300
9 Irbesartan arrow Arrow generiques pharmaceutical Tablet 75,150,300
10 Coaprovel Sanofi pharmaceutical Tablet 75,300
Table 4. List of HPLC methods for the quantification of Irbesartan [10-21]
S. Column type Mobile phase Run RT (min)  Flow Wave Linearity LOD LOQ Correlation
No time Rate length range (ug/ml)  (ug/ml) coefficient
(min) (ml/min)  (nm) (png/ml)
1 LC-10 AT Methanol, water [90:10 v/v] - - 1 230 5-25 0.83 2.78 0.9965
2 Raptor C-18, 100 mm x 4.6 mmid; 5 um)  Ammonium acetate buffer-acetonitrile 60:40 viv. 10 2.96 1.0 230 1-12 0.103 0.345 >0.99
3 Phenomenex column-18 (250 x 4.mm,5 Phosphate buffer-methanol 6 2.346 1.0 230 75-225 1.173 3.911 0.9993
um) 60:40 vol
4 Cosmosil C18, 4.6 ID X 250mm 5u Methanol, water 80;20vol 7.04 3.30 1.0 400-200 60-100 0.710 0.116 0.998
5 Water-bridge C18 column (5 pm, 25 x Acetonitrile, orthophosphoric acid 6.18 1 240 5-30 0.06 0.05 0.9973
0.46 cm)
6 ACE RP-C18 column (250 mm x 4.6 mm,  Potassium Dihydrogen - - 15 220 30-180 0.14 0.44 1.0
5um) Phosphate, acetonitrile
80:20%
7 RP-18e column (100 mm x 4.6 mm i.d.) Phosphate buffer, 3 2.23 1.0 270 10-200 2.34 7.70 R>0.9997
Acetonitrile.50:50, VIV
8 Phenomenex C18 column (25 cm x 0.46 Phosphate buffer, 15 11.376 1.0 224 0.997
cm, 5p) Acetonitrile 55:45% v/v
9 C18 column (250x4.6) mm Acetonitrile, 15.52 15 254 - 0.1 0.34
Phosphate buffer 40:60 v/iv
10 C 18 column (75 mm x 4.6 mm; 3.5 ) Ammonia Acetate Buffer-Acetonitrile 40:60 v/v 7.5 1.20 1-35 220 0-4.5 0.189 0.630 0.999
11 Supelcosil C18 column (150 mm x 4.6 Methanol-Tetrahydrofuran-Acetate buffer >6 0.75 271 0.08-0.4  0.02 0.06 0.9976
mm, 5 um particle size) 47:10:43 viviv
12 Inertsil ODS C18 column (5um column Methanol-Acetonitrile and 2% OPA 6 4.5 15 260 10-70 10 30 0.9982

having 250 x 4.6 mm)

[40:40:20% viviv]
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Table 5. List of LC-MS methods for the quantification of Irbesartan [21-29]

S. M/Z Value Capillary lonization Column type Solvent mixture Mass spectroscopy RT Retention
No temperature voltage (V) used (min) time (min)
Q)
1 429.3-195.1 -550 -5500v POLAR-RP80A 0.1% formic acid, API 3000 4 2.75
100% methanol.
2 ambient C-18[150x4.6mm, Buffer {potassium Dihydrogen 10 3.35
5 pum] Orthophosphate PH:3.5}, methanol,
Acetonitrile.
3 427.1-206.9 40 -3500 C18[100mmX4.6mm,5 um] Methanol 0.1% ESI [tandem] 35 2.20
Formic acid
4 40 C18 [250x4.6mm,5mm Acetonitrile, ———- 6.3
methanol
5 492.1-206.9 -80 C18 [4.6x100mm,3.5 Ammonium Formate Tandem mass 15.00 12.40+0.06
um spectroscopy
6 427.1-192.9 550 -4200 RP-18e [50-4.6 mm] Acetonitrile, ammonium Formate API3000 triple 3 1.2
solution gquadrupole
7 25 C18 column [150x4.6mm,5 pm] Phosphate Buffer, Acetonitrile 6 2.72
8 429 m+1 250 4.5kv XR-ODS Formic Acid, acetonitrile Triple quadrupole 7.663
427m-1 50x3.0mm,2.2u m

Table 6. List of UV methods for the estimation of Irbesartan [30-36]

S. No. Wavelength Linearity range (ug/ml) LOD LOQ Correlation coefficient
(nm) (Hg/mi) (Hg/mh)

1 225-230 2-20 3.3 10 0.999

2 232 10-18 0.3 1 0.998

3 263 10-100 0.07815 0.23681 0.999

4 237.8&247.8 10.0-50.0 1.14 1.63 0.9991

5 263.4&281 5-15 0.6374 1.9314 0.9991

6 226.00 5-3 0.033 0.1008 0.999

7 246 5-4 0.999
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Toxicity: In humans, the oral TDLO is 30
mg/kg/6 W. Overdosing can cause bradycardia
or tachycardia as well as hypotension. If
traditional vasopressors are unable to maintain
blood pressure management, terlipressin may be
used to treat hypotension and tachycardia.

Mechanism of action [37]: Angiotensin Il cannot
bind to the AT1 receptor in tissues such as the
adrenal gland and vascular smooth muscle when
irbesartan is taken. The AT1 receptor is bonded
to by irbesartan and its active metabolite with an
8500-fold higher affinity than the AT2 receptor.
Because irbesartan inhibits angiotensin |l
binding, blood pressure is lowered by relaxing
the vascular smooth muscle and preventing
aldosterone release.

Otherwise, angiotensin Il would bind to the AT1
receptor, causing vasoconstriction and the
release of aldosterone, which would increase
blood pressure.

2. CONCLUSION

In conclusion, a deep understanding of the
pharmacological actions, analytical methods, and
pharmaceutical aspects of Irbesartan is crucial
for optimizing its therapeutic utility and ensuring
patient care in various clinical settings.

ACKNOWLEDGEMENTS

The authors are grateful to the management of
Vignan Pharmacy College for providing the
essential facilities for this review work.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Wikipedia. Irbesartan.
Available:https://en.wikipedia.org/wiki/lrbes
artan (Accessed Feb 15, 2024)

2. Mayo Clinic. Irbesartan (Oral Route).
Available:https://www.mayoclinic.org/drugs
-supplements/irbesartan-oral-
route/description/drg-
20064404#.~:text=Irbesartan%20is%20an
%?20angiotensin%20l1l,and%200xygen%20t

0%20the%20heart. (Accessed Feb 25,
2024)
3. Drugs.com. Irbesartan.

10.

11.

12.

13.

14.

15.

180

Available:https://www.drugs.com/mtm/irbes
artan.html(Accessed Feb 28, 2024).
Wikipedia. Irbesartan.
Available:https://en.wikipedia.org/wiki/lrbes
artan#/media/File:Irbesartan_skeletal.svg
(Accessed Mar 04, 2024).

Pub Chem. Irbesartan.
Available:https://pubchem.ncbi.nlm.nih.gov
/compound/Irbesartan#section=Experiment
al-Properties(Accessed Mar 08, 2024).
DRUGBANK. Irbesartan.
Available:https://go.drugbank.com/drugs/D
B01029(Accessed Mar 12, 2024).

Pub chem. Irbesartan.
Available:https://pubchem.ncbi.nlm.nih.gov
/compound/Irbesartan#section=Pharmacol
ogy-and-Biochemistry(Accessed Mar 18,
2024)

DRUGBANK. Irbesartan.
Available:https://go.drugbank.com/drugs/D
B01029(Accessed Mar 25, 2024).
Drugs.com. Irbesartan (Ingredient).
Irbesartan - brand name list from
Drugs.com (Accessed Apr 07, 2024).

Agha Zeeshan Mirza. HPLC-UV method
for  simultaneous  determination  of
irbesartan, Candesartan, Gliquidone, and
Pioglitazone in formulations and human
serum. Journal of Chinese Pharmaceutical
Sciences. 2018;27(4):273-280.

Hassan A. Athzami, Mustata A. Bakri,
Yousef G. Alshigaity. Study of the
influence of catha chewing on oral
pharmacokinetics of irbesartan in rats
using a newly developed HPLC-UV
method. Saudi Pharmaceutical Journal.
2022;(30):237-244.

Konda Swathi G. Lakshmi Manasa R.
Munemma, Nikitha B. Method
development & validation for estimation of
irbesartan and hydrochlorothiazide in tablet
dosage form by using RP-HPLC. Journal
of physics. 1817;2021.

Sagar Magar, Chetan Kedari, Nachiket S.
Dighe Pukarla. Method development and
validation of irbesartan by RP-HPLC
Method. 2020;31(4):2193-2206.

Majdu M. Bkhaitan and agha Zeeshan
mirza. Stability -indicating HPLC-C DAD
method for simultaneous determination of
Atorvastatin, Irbesartan, and
Amlodipine in bulk & pharmaceutical
preparations. Bull, Korean Chem. 2015;36:
2230-2237.

Abdalla Elshanawani, Hari. M. Hafez.
Quantitative determination of 4
angiotensin. -ii-receptor antagonists in



16.

17.

18.

19.

20.

21.

22.

23.

Krishna et al.; Uttar Pradesh J. Zool., vol. 45, no. 10, pp. 175-182, 2024; Article no.UPJOZ.3482

presence of hydrochlorothiazide by a

gradient technique in HPLC in their
pharmaceutical preparation. Journal of
liquid  Chromatography &  Related

Technologies. 2014;171-186.

Amer M. Alanazi Alis. Abdelhameed, Nasr
Y. Khali, Azmat A. Khan, Irbesartan A.
Derwish. HPLC method with a monolithic
column for simultaneous determination of
irbesartan & hydrochlorothiazide in tablets.
Acta pharm. 2014;187-198.

Acharya Vidhim. RP-HPLC method
development & validation for simultaneous
estimation of irbesartan, amlodipine
besylate &hydrochlorothiazide in the tablet.
World Journal of Pharmaceutical
Research. 2018;7(9):690-701.

Reem Yousef, Adaan HBash, Ahmed
Hasan. Development &validation of RP-
HPLC method for estimation &separation
of valsartan, losartan, and irbesartan in
bulk & pharmaceutical formulation.
International Journal of Pharmaceutical
Sciences Review and Research. 2014;24
(2):311-314.

Hassan A. Alhazmi Ahmed M. Almami
Mohammed AA. Arishi Raad K. Alameer
Mohammed Al Bratty, Zia ur Rehman, S
adique A, Javed, Ismail A, Arbab, A fast
and validated reverse-phase HPLC
method for simultaneous determination of
simvastatin, atrovastatin, telmisartan and
irbesartan in bulk drugs and tablet
formulations, Scientia  Pharmaceutica.
2018;86(1).

Zorica Vujic, Nedzad Mulavdic, Miralem
Smajic, Jasmina  Brboric, Predrag
Stankovic, Simultaneous analysis of
irbesartan and hydrochlorothiazide: An
improved HPLC method with the aid of a

chemometric protocol, Open Access
Molecules. 2012;17:3461-3474.
Ramesh Raju R, Bujji Babu N,

Development and validation of HPLC
method for the estimation of irbesartan in
pharmaceutical dosage forms,
Pharmacophore. 2011;2(2):108-112.
Prasad SVSGB, Savithri Siva Kumar,
Sudhir T, Mital R, Devala Rao G. LC/MS/
method for the simultaneous estimation of
losartan potassium and irbesartan in rat
plasma. International Journal of Pharmacy
and Pharmaceutical Sciences. 2009;1(1):
206-215.

Prasanth Kumar Katiyar, Ghosh RS.
Analytical method development and
validation protocol for

24.

25.

26.

27.

28.

29.

30.

181

Aliskirenhemifumarate and irbesartan.
World journal of pharmaceutical research.
2020;9(5): 503-514.

Chirag D. Patel, Swati Guttikar, Bhavesh H
Patel. Development and validation of a

bioanalytical method for simultaneous
estimation of irbesartan and
hydrochlorothiazide in  human plasma

using liquid chromatography-tandem mass
spectrometry. International Journal of
Pharmaceutical, Chemical, and Biological
Sciences. 2016;6(4):414-423.

Patel Sejal K. Darji Mausam s.
Development and validation of reverse
phase perform liquid chromatography
method for simultaneous estimation of
amlodipine besylate and irbesartan in the
synthetic mixture. International Journal of
Pharmaceutics and Drug Analysis.
2014;2(2):94-99.

Mohammed Saleh Elgawish, Soltan K,
Sebaiy M. An LC-MS spectroscopy method
for the simultaneous determination of
Rosuvastatin and irbesartan in rat plasma,
insight into pharmacokinetic and drug-drug
interactions studies. Journal of
Pharmaceutical and Biomedical Analysis.
2019;174:226-234.

Hari Krishna Tiwari, Tousif, Priya Ranjan
prasad Verma, Simrit Reyar, Quantitative
estimation of irbesartan in two different
matrics and its application to human and
dog bioavailability studies using LC-MS.
Asian Journal of Pharmaceutical Sciences.
2013;346-355.

Chandrabatla, Varaprasad, Ramakrishna
K. Simultaneous estimation of amlodipine
and irbesartan from their marketed
tablet formulations by simple reversed-
phase high-performance liquid
chromatography method. A Peer-reviewed
International  Journal.  2015;3(2):3153-
3160.

Saravaranam S, Tamium Ansari A. LC/MS
study of the trace level Impurities of
irbesartan  angiotensin  -ii  receptor
antagonist molecule to its origin through
nms2 technique. International Journal of
Pharmacy and Pharmaceutical Sciences.
2019;11(1):38-43.

Prusha Shakya, P Upendra Kumar, SP.
Shrivastava, Amita Gajbhiye.
Simultaneous estimation of irbesartan and
hydrochlorothiazide by UV spectroscopy.
International Journal of Pharmacy and
Pharmaceutical Sciences. 2015;7(6):389-
391.



31.

32.

33.

34.

Krishna et al.; Uttar Pradesh J. Zool., vol. 45, no. 10, pp. 175-182, 2024; Article no.UPJOZ.3482

Biyani R, Yadav KS. Simultaneous and
validation of uv spectroscopy
spectrophotometric method for estimation
of irbesartan by the Hydrotrophy
technique. Journal of Applied
Spectroscopy. 2019;86(5):934-941.

Laxmi Banjare, Jaykumar Chandra,
Prabhat Patel. Method development &
validation for estimation of irbesartan in
bulk drug and pharmaceutical dosage.
Journal of Drug Delivery & Therapeutic.
2013;3(6):87-90.

Prof. Dr. Nevin Erk. Three new
spectrophotometric methods were applied
to the simultaneous determination of
hydrochlorothiazide and irbesartan.
Syahputra Hafid, Muchlisyam Masfria.
Determination of simultaneous irbesartan
and hydrochlorothiazide by ultraviolet
Spectrophotometry with dual wavelength
method. Asian Journal of Pharmaceutical

35.

36.

37.

Research & Development.
1-4,

Paras Virani, Rajanit Sajira. Hasumathi
Raj, Vineet Jain. Development and
validation of an analytical method for
irbesartan and atorvastatin by
simultaneous  equation  spectroscopic
method. International Journal of
Advances in Scientific Research. 2015;1
(4):194-198.

Kishanta Kumar Pradhan, Uma Shankar
Mishra, Subhasini Pattnaik, Debananda
Mishra. Method development validation
and stability study of irbesartan in bulk and
pharmaceutical dosage form by UV
spectrophotometric method. International
Journal of Pharmaceutical & Biological
Archives. 2011;2(4):1114-1122.
DRUGBANK. Irbesartan.
Available:https://go.drugbank.com/drugs/D
B01029 (Accessed Mar 28, 2024).

2019;7(3):

© Copyright (2024): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://prh.mbimph.com/review-history/3482

182



