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Ezetimibe is a lipid-lowering compound that inhibits intestinal cholesterol and phytosterol absorption. It belongs to a group of

selective and very effective 2-azetidione cholesterol absorption inhibitors. A brief review of the analytical techniques such as spec-

trophotometry, liquid chromatography, mass spectrometry so far developed for the estimation of Ezetimibe were summarized in the

present study.
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Introduction

Ezetimibe (CAS: 163222-33-1) (Figure 1) is used to treat high
blood cholesterol (1-2). Ezetimibe is chemically [(3R, 4S)-1-(4-flu-
oro phenyl)-3-[(3S)-3-(4-fluoro phenyl)-3-hydroxy propyl]-4-(4-
hydroxy phenyl)-2-azetidinone]. It is practically insoluble in water
and it is freely soluble in methanol, ethanol and acetone. Ezetimibe
(C

the food intake which decreases the amount of bad cholesterol

,,H,,F,NO,) reduces the amount of cholesterol absorbed from
(LDL) in blood. It rapidly metabolises via a phase II glucuronide
conjugation reaction (3) in the small intestine and liver and the
elimination half-life for Ezetimibe and its glucuronide metabo-
lite is approximately 22 hours. Ezetimibe is available with brand
names, Ezetrol, Lypqozet, Nexlizet, Roszet, Vytorin, Zetia etc. [t was
estimated by different analytical techniques such as spectropho-
tometry (4-8), HPLC (9-18) and mass spectrophotometric tech-
niques (19-22) in tablet formulations as well as biological fluids.

Metreyi Sharma., et al. have developed spectrophotometric
method [4] for the estimation of Ezetimibe using methanol (A

233 nm) and Beer-Lambert’s law was obeyed over the concentra-

Figure 1: Chemical structure of Ezetimibe.

tion range 6-16 pg/ml. Baby Sudha Lakshmi,, et al. have developed
a visible spectrophotometric method for the assay of Ezetimibe us-
ing 1,10-phenanthroline (A 510 nm) and hexacyano-ferrate(iii)
(A,.. 740 nm) in presence of ferric chloride (complex formation)
[5]. Kabra, et al. developed a spectrophotometric method [6] us-
ing ethanol: acetic acid (90:10) for the estimation of Ezetimibe (A
252 nm) and Beer-Lambert’s law was obeyed over the concentra-
tion range 2-20 pg/ml. Ramakrishna had developed two spectro-

photometric methods [7] for the estimation of Ezetimibe using
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methanol (A . 233 nm) and sodium hydroxide (A 243 nm) and
Beer-Lambert’s law was obeyed over the concentration range 2-40
and 2-30 pg/ml. Avinash,, et al. developed a spectrophotometric
method [8] using acetonitrile: water (50:50) for the estimation of
Ezetimibe (A 251 nm) and Beer-Lambert’s law was obeyed over
the concentration range 5-30 pg/ml. The details of these spectro-

photometric methods were shown in Table 1.

Linearity A
Reagent max | Reference
& (ng/ml) | (nm)
Methanol 6-16 233
[4]
1,10-Phenanthroline Hexacy- - 510

ano-ferrate (III) in presence of [5]

Ferric chloride 740
Ethanol: Acetic acid (90:10) 2-20 252 [6]

Methanol 2-40 233
[7]

0.5M NaOH 2-30 243
Acetonitrile: water (50: 50) 5-30 251 [8]

Table 1: Spectrophotometric methods.

Sistla, et al. have developed a RP-HPLC method [9] using a mix-
ture of water (pH 6.8, 0.05%, w/v 1-heptane sulfonic acid) and
acetonitrile (30:70, v/v) as mobile phase with flow rate 0.5 mL/
min (Detection wavelength 232 nm) methanol for the estimation of
Ezetimibe and linearity was observed over the concentration range
0.5-50 pg/ml. Saranjit Singh, et al. have developed a RP-HPLC
method [10] for the determination of Ezetimibe using a mixture of
ammonium acetate buffer (0.02 M, pH adjusted to 7.0 with ammo-
nium hydroxide) and acetonitrile as mobile phase with detection
wavelength at 250 nm. Zhigiang Luo,, et al. have developed a RP-
HPLC method [11] for the separation and determination of eleven
potential process related impurities of Ezetimibe using a mixture
of acetonitrile: water (pH adjusted to 4.0 with phosphoric acid):
methanol at 15:75:10 (v/v/v) as mobile phase A and acetonitrile
as mobile phase B (Detection wavelength 210 nm) and were char-
acterized by LC-MS/MS analysis.

Anuradha and Vishal have developed a RP-HPLC method [12]
for the isolation and characterization of the alkaline degradant of

Ezetimibe using a mixture of 50 mM ammonium acetate buffer

64
(pH 4.5): acetonitrile (50:50, v/v) as the mobile phase (Detection
wavelength 242 nm) and were characterized by LC-MS, NMR and
IR spectroscopy. Praveen Kumar., et al. have developed a RP-HPLC
method [13] for the determination of Ezetimibe in tablet dosage
form using 0.02 N ortho phosphoric acid: acetonitrile (20:80 v/v)
as mobile phase with flow rate of 1 ml/min (Detection wavelength
232 nm) where Ezetimibe was eluted at 3.5 min and linearity was
observed over the concentration range 1-10 pg/ml. Baokar, et al.
have developed a RP-HPLC method [14] for the determination of
Ezetimibe in tablet dosage form using a mixture of ammonium
acetate buffer and acetonitrile as mobile phase with flow rate of
1.5 ml/min (Detection wavelength 230 nm). Akmar., et al. have de-
veloped a RP-HPLC method [15] for the estimation of Ezetimibe
in pharmaceutical formulations using acetonitrile: 0.02 M potas-
sium dihydrogen orthophosphate buffer (72:28 v/v) as the mobile
phase and C8 Kromasil column with flow rate of 1 ml/min (Detec-
tion wavelength 232 nm) where Ezetimibe was eluted at 4.24 min
and linearity was observed over the concentration range 10-45 pg/

ml.

Hossein Danafar developed a RP-HPLC method [16] for the es-
timation of Ezetimibe in tablets using acetonitrile-ammonium ac-
etate (10 mM, pH 3.0) (75: 25 v/v) as the mobile phase with flow
rate of 1 ml/min (Detection wavelength 240 nm) and linearity was
observed over the concentration range 10-60 pg/ml. Pandey and
Rathanand have developed a RP-HPLC method [17] for the estima-
tion of Ezetimibe in pharmaceutical dosage forms using water: ace-
tonitrile (60:40 v/v) as the mobile phase and Luna phenomenex
column with flow rate of 1.5 ml/min (Detection wavelength 225
nm). Hanshyam Panjwani,, et al. have developed a RP-HPLC meth-
od [18] for the estimation of Ezetimibe in pharmaceutical dosage
forms using acetonitrile: 10 mM Na,HPO, pH 7.0 (55:45, v/v) as the
mobile phase and Betasil C18 column with flow rate of 1 ml/min
(Detection wavelength 233 nm) and linearity was observed over
the concentration range 4-24 pug/ml. The details of these liquid

chromatographic methods were summarized in Table 2.

Hossein Danafar., et al. [19] Oliveira, et al. [20] Nuran Ozaltin,,
et al. [21] Shuijun Li.,., et al. [22] have developed mass spectropho-
tometric methods for the determination of Ezetimibe in human

plasma and some of the parameters were discussed in Table 3.
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Mobile phase (v/v) 7. (nm) Column Linearity (ng/mL)| Reference
Water (pH 6.8, 0.05% 1-heptane sulfonic acid): Acetonitrile (30:70) 232 Kromasil C18 0.5-50 [9]
Ammonium acetate buffer (O.QZ M, pH adj.usj[ed to 7.0 with ammonium 250 cs 5.500 [10]
hydroxide): Acetonitrile
o e e i adted o L0 210 | henomenectana | - 11
Ammonium acetate buffer (pH 4.5, 50 mm): Acetonitrile (50:50) 242 Waters Symmetry C8 - [12]
0.02N ortho phosphoric acid: Acetonitrile (20:80) 232 Zorbax SB C18 1-10 [13]
Ammonium Acetate: Acetonitrile 230 0DS-3V 10-50 [14]
Acetonitrile: 0.02 M potassium dihydrogen orthophosphate buffer (72:25) 232 C8 Kromasil - [15]
Acetonitrile: Ammonium acetate (10 mM, pH 3.0), 75:25 240 - 10-60.0 [16]
Water: Acetonitrile (60:40) 225 P}felngoh‘:e“;‘ex [17]
18 Acetonitrile: 10 Mm Na, HPO, (pH 7.0) (55:45) 233 Betasil C 4-24 [18]
Table 2: Liquid chromatographic methods.
Mobile phase (v/v) Linearity (ng/mL) Method Reference
Acetonitrile: Ammonium acetate (10 mM, pH 3.0) (75:25) 0.05-30 LC-APCI-MS [19]
Acetonitrile: Water (85:15) 0.25-20 LC-MS-MS [20]
Trimethylsilyl ether 0.015-0.25 GC-MS [21]
Acetonitrile: Ammonium acetate (5mM) 0.02-20 LC-MS/MS [22]

Table 3: Mass spectrometric methods.

Conclusion 5.
The present study represents a detailed review of the analytical
methods so far developed for the estimation of Ezetimibe in phar-

maceutical dosage forms as well as human plasma. 6.

Bibliography

1. Sudhop T and Von Bergmann K. “Cholesterol absorption in- 7
hibitors for the treatment of hypercholesterolemia”. Drugs
62(2002): 2333-2347.v

2. Patrick JE, et al. “Disposition of the selective cholesterol ab-
sorption inhibitor Ezetimibe in healthy male subjects”. Drug 3
Metabolism and Disposition 30(2002): 430-437.

3. Kosoglou T, et al. “Ezetimibe: a review of its metabolism,
pharmacokinetics and drug interactions”. Clinical Pharmaco-
kinetics 44.5(2005): 467-494. 9

4. Metreyi Sharma,, et al. “UV and three derivative spectropho-

tometric methods for determination of Ezetimibe in tablet
formulation”. Indian Journal of Pharmaceutical Sciences 70.2
(2008): 258-260.

Baby Sudha Lakshmi P, et al. “Spectrophotometric determina-
tion of Ezetimibe”. E-Journal of Chemistry 7.2 (2010): 101-104.

Kabra RP, et al. “Simple novel UV-spectroscopic method for es-
timation of Ezetimibe in tablet dosage form”. American Journal
of Pharmacy Health Research 2.9 (2014): 65-71.

Ramakrishna K. “New simple and economical spectrophoto-
metric methods for estimation of Ezetimibe in bulk drug and
pharmaceutical dosage forms”. Asian Journal of Research in
Chemistry 4.2(2011): 250-253.

Avinash MB,, et al. “Development and validation of novel UV
spectroscopic assay method of ezetimibe in bulk drugs and
drug formulations”. World Journal of Pharmaceutical Research
6.4 (2017): 505-517.

Sistla R, et al. “Development and validation of a reversed-phase
HPLC method for the determination of Ezetimibe in pharma-
ceutical dosage forms”. Journal of Pharmaceutical and Biomedi-
cal Analysis 39.3-4 (2005): 517-522.

Citation: Pothina Tejasri and Mukthinuthalapati Mathrusri Annapurna. “A Review on Analytical Techniques for the Assay of Ezetimibe". Acta Scientific

Pharmaceutical Sciences 7.12 (2023): 63-66.


https://www.sciencedirect.com/topics/chemistry/ammonium-acetate
https://www.sciencedirect.com/topics/chemistry/acetonitrile
https://www.sciencedirect.com/topics/chemistry/acetonitrile
https://www.sciencedirect.com/topics/chemistry/ammonium-acetate
https://pubmed.ncbi.nlm.nih.gov/12396226/
https://pubmed.ncbi.nlm.nih.gov/12396226/
https://pubmed.ncbi.nlm.nih.gov/12396226/
https://pubmed.ncbi.nlm.nih.gov/11901097/
https://pubmed.ncbi.nlm.nih.gov/11901097/
https://pubmed.ncbi.nlm.nih.gov/11901097/
https://pubmed.ncbi.nlm.nih.gov/15871634/
https://pubmed.ncbi.nlm.nih.gov/15871634/
https://pubmed.ncbi.nlm.nih.gov/15871634/
https://www.researchgate.net/publication/40834782_UV_and_Three_Derivative_Spectrophotometric_Methods_for_Determination_of_Ezetimibe_in_Tablet_Formulation
https://www.researchgate.net/publication/40834782_UV_and_Three_Derivative_Spectrophotometric_Methods_for_Determination_of_Ezetimibe_in_Tablet_Formulation
https://www.researchgate.net/publication/40834782_UV_and_Three_Derivative_Spectrophotometric_Methods_for_Determination_of_Ezetimibe_in_Tablet_Formulation
https://www.researchgate.net/publication/40834782_UV_and_Three_Derivative_Spectrophotometric_Methods_for_Determination_of_Ezetimibe_in_Tablet_Formulation
https://www.researchgate.net/publication/258377896_Spectrophotometric_Determination_of_Ezetimibe
https://www.researchgate.net/publication/258377896_Spectrophotometric_Determination_of_Ezetimibe
https://www.researchgate.net/publication/327176728_Simple_novel_UV-spectroscopic_method_for_estimation_of_Ezetimibe_in_tablet_dosage_form
https://www.researchgate.net/publication/327176728_Simple_novel_UV-spectroscopic_method_for_estimation_of_Ezetimibe_in_tablet_dosage_form
https://www.researchgate.net/publication/327176728_Simple_novel_UV-spectroscopic_method_for_estimation_of_Ezetimibe_in_tablet_dosage_form
https://www.indianjournals.com/ijor.aspx?target=ijor:ajrc&volume=4&issue=2&article=019
https://www.indianjournals.com/ijor.aspx?target=ijor:ajrc&volume=4&issue=2&article=019
https://www.indianjournals.com/ijor.aspx?target=ijor:ajrc&volume=4&issue=2&article=019
https://www.indianjournals.com/ijor.aspx?target=ijor:ajrc&volume=4&issue=2&article=019
https://www.researchgate.net/publication/316435449_DEVELOPMENT_AND_VALIDATION_OF_NOVEL_UV_SPECTROSCOPIC_ASSAY_METHOD_OF_EZETIMIBE_IN_BULK_DRUGS_AND_DRUG_FORMULATIONS
https://www.researchgate.net/publication/316435449_DEVELOPMENT_AND_VALIDATION_OF_NOVEL_UV_SPECTROSCOPIC_ASSAY_METHOD_OF_EZETIMIBE_IN_BULK_DRUGS_AND_DRUG_FORMULATIONS
https://www.researchgate.net/publication/316435449_DEVELOPMENT_AND_VALIDATION_OF_NOVEL_UV_SPECTROSCOPIC_ASSAY_METHOD_OF_EZETIMIBE_IN_BULK_DRUGS_AND_DRUG_FORMULATIONS
https://www.researchgate.net/publication/316435449_DEVELOPMENT_AND_VALIDATION_OF_NOVEL_UV_SPECTROSCOPIC_ASSAY_METHOD_OF_EZETIMIBE_IN_BULK_DRUGS_AND_DRUG_FORMULATIONS
https://pubmed.ncbi.nlm.nih.gov/15936912/
https://pubmed.ncbi.nlm.nih.gov/15936912/
https://pubmed.ncbi.nlm.nih.gov/15936912/
https://pubmed.ncbi.nlm.nih.gov/15936912/

A Review on Analytical Techniques for the Assay of Ezetimibe

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Saranjit Singh., et al. “Stress degradation studies on Ezetimibe
and development of a validated stability-indicating HPLC as-
say”. Journal of Pharmaceutical and Biomedical Analysis 41
(2006):1037-1040.

Zhiqiang Luo,, et al. “Development and validation of a novel sta-
bility-indicating HPLC method for the quantitative determina-
tion of eleven related substances in Ezetimibe drug substance
and drug product”. Talanta 139 (2015): 67-74.

Anuradha KG and Vishal DS. “Isolation and structure elucida-
tion of major alkaline degradant of Ezetimibe”. Journal of Phar-
maceutical and Biomedical Analysis 55 (2011): 225-229.

Praveen Kumar, et al. “A stability indicating RP-HPLC method
development for determination of Ezetimibe in tablet dosage
form”. Der Pharma Chemica 4.3 (2012):1296-1304.

Baokar SB,, et al. “Analytical Method Development and Valida-
tion for Estimation of Ezetimibe from Tablet Dosage Form by
Using RP-HPLC”. International Journal of Research in Pharma-
ceutical and Biomedical Sciences 2.2 (2011): 833-841.

Akmar SK, al. “Reverse phase high performance liquid chro-
matography method for estimation of Ezetimibe in bulk and
pharmaceutical formulations”. Indian Journal of Pharmaceuti-
cal Sciences 69.5 (2007): 695-697.

Hossein Danafar. “High performance liquid chromatographic
method for determination of Ezetimibe in pharmaceutical for-
mulation tablets”. Pharmaceutical and Biomedical Research 2.3
(2016): 38-46.

Pandey S and Rathanand M. “Development and validation
of stability indicating reversed-phase HPLC method for the
determination of Ezetimibe in pharmaceutical dosage forms”.
International Journal of Pharmaceutical Sciences 1.1(2010):
53-57.

Hanshyam Panjwani.,, et al. “Development and validation of a
new reversed-phase HPLC method for the determination of
Ezetimibe in pharmaceutical dosage forms”. Indian Journal of
Pharmaceutical Education and Research 47.1 (2013): 7-12.

Hossein Danafar,, et al. “A rapid and sensitive LC-MS method
for determination of Ezetimibe concentration in human plas-
ma: application to a bioequivalence study”. Chromatographia
76(2013):1667-1675.

20.

21.

22.

66
Oliveira PR, et al. “Development and validation of a liquid
chromatography-tandem mass spectrometry method for the
determination of Ezetimibe in human plasma and pharmaceu-
tical formulations”. Chromatographia 63.7 /8 (2006): 315-320.

Nuran Ozaltin,, et al. “Quantitative analysis of Ezetimibe in
human plasma by gas chromatography-mass spectrometry”.
Journal of Separation sciences 32 (2009): 1868-1874.

Shuijun Li,, et al. “Liquid chromatography-negative ion elec-
trospray tandem mass spectrometry method for the quantifi-
cation of Ezetimibe in human plasma”. Journal of Pharmaceuti-
cal and Biomedical Analysis 40 (2006): 987-992.

Citation: Pothina Tejasri and Mukthinuthalapati Mathrusri Annapurna. “A Review on Analytical Techniques for the Assay of Ezetimibe". Acta Scientific
Pharmaceutical Sciences 7.12 (2023): 63-66.


https://pubmed.ncbi.nlm.nih.gov/16495029/
https://pubmed.ncbi.nlm.nih.gov/16495029/
https://pubmed.ncbi.nlm.nih.gov/16495029/
https://pubmed.ncbi.nlm.nih.gov/16495029/
https://pubmed.ncbi.nlm.nih.gov/25882410/
https://pubmed.ncbi.nlm.nih.gov/25882410/
https://pubmed.ncbi.nlm.nih.gov/25882410/
https://pubmed.ncbi.nlm.nih.gov/25882410/
https://pubmed.ncbi.nlm.nih.gov/21288678/
https://pubmed.ncbi.nlm.nih.gov/21288678/
https://pubmed.ncbi.nlm.nih.gov/21288678/
https://www.researchgate.net/publication/215474268_Analytical_Method_Development_and_Validation_For_Estimation_Of_Ezetimibe_from_Tablet_Dosage_Form_By_Using_RP-HPLC
https://www.researchgate.net/publication/215474268_Analytical_Method_Development_and_Validation_For_Estimation_Of_Ezetimibe_from_Tablet_Dosage_Form_By_Using_RP-HPLC
https://www.researchgate.net/publication/215474268_Analytical_Method_Development_and_Validation_For_Estimation_Of_Ezetimibe_from_Tablet_Dosage_Form_By_Using_RP-HPLC
https://www.researchgate.net/publication/215474268_Analytical_Method_Development_and_Validation_For_Estimation_Of_Ezetimibe_from_Tablet_Dosage_Form_By_Using_RP-HPLC
https://biomedpharmajournal.org/vol1no2/reverse-phase-high-performance-liquid-chromatographic-determination-of-ezetimibe-in-bulk-and-pharmaceutical-formulations/
https://biomedpharmajournal.org/vol1no2/reverse-phase-high-performance-liquid-chromatographic-determination-of-ezetimibe-in-bulk-and-pharmaceutical-formulations/
https://biomedpharmajournal.org/vol1no2/reverse-phase-high-performance-liquid-chromatographic-determination-of-ezetimibe-in-bulk-and-pharmaceutical-formulations/
https://biomedpharmajournal.org/vol1no2/reverse-phase-high-performance-liquid-chromatographic-determination-of-ezetimibe-in-bulk-and-pharmaceutical-formulations/
https://pbr.mazums.ac.ir/article-1-121-en.pdf
https://pbr.mazums.ac.ir/article-1-121-en.pdf
https://pbr.mazums.ac.ir/article-1-121-en.pdf
https://pbr.mazums.ac.ir/article-1-121-en.pdf
https://researcher.manipal.edu/en/persons/mahalaxmi-rathnanand
https://researcher.manipal.edu/en/publications/development-and-validation-of-stability-indicating-reversed-phase
https://researcher.manipal.edu/en/publications/development-and-validation-of-a-new-reversed-phase-hplc-method-fo
https://researcher.manipal.edu/en/publications/development-and-validation-of-a-new-reversed-phase-hplc-method-fo
https://pubmed.ncbi.nlm.nih.gov/27232153/
https://pubmed.ncbi.nlm.nih.gov/27232153/
https://pubmed.ncbi.nlm.nih.gov/27232153/
https://pubmed.ncbi.nlm.nih.gov/27232153/
https://pubmed.ncbi.nlm.nih.gov/19479777/
https://pubmed.ncbi.nlm.nih.gov/19479777/
https://pubmed.ncbi.nlm.nih.gov/19479777/
https://pubmed.ncbi.nlm.nih.gov/16242881/
https://pubmed.ncbi.nlm.nih.gov/16242881/
https://pubmed.ncbi.nlm.nih.gov/16242881/
https://pubmed.ncbi.nlm.nih.gov/16242881/

