Pritam Pawara, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 8, 1249-1255 [Research

INTERNATIONAL JOURNAL OF ™

PHARMACEUTICAL SCIENCES
[ISSN: 0975-4725; CODEN(USA): 1JPS00]
Journal Homepage: https://www.ijpsjournal.com

OPEN ACCESS

Research Article

HPTLC-Based Estimation of Fimasartan Potassium Trihydrate: Method
Development and Validation in Bulk and Tablet Formulations

Pritam Pawara*, Md. Mojeeb Khan, A. A Shirkhedkar

R. C. Patel Institute of Pharmaceutical Education and Research, Shirpur, Maharashtra, India.

ARTICLE INFO ABSTRACT
Published: 12 Aug. 2025 Fimasartan potassium trihydrate was quantitatively calculated in tablet and bulk dose
Keywords: forms utilizing the straightforward, accurate, and economical high-performance thin-

Fimasartan Potassium
Trihydrate, HPTLC, Method
Validation, Tablet Dosage
Form, Pharmaceutical
Analysis

DOI:
10.5281/zenodo.16811829

layer chromatography (HPTLC) method. The chromatographic analysis was carried
out on silica gel 60 F.ss TLC plates using a mobile phase consisting of 8.5:1.5:0.2
(v/v/v) carbon tetrachloride, methanol, and glacial acetic acid.
densitometric detection was performed. With a correlation coefficient (r2) of 0.998,
the approach demonstrated remarkable linearity over the concentration range of 300—
1800 ng/band. According to the ICH Q2(R1) standards, it was validated and showed
high specificity, high precision (RSD <2%), accuracy (97.85-99.45%), and robustness.

At 261 nm,

According to the calculations, the LOD and LOQ were 22.32 ng/band and 67.65
ng/band, respectively. When applied to commercial tablet samples, the method
produced a mean recovery of 99.22%, indicating its suitability for standard
pharmaceutical quality control tests.

INTRODUCTION

Hypertension is defined as a persistent rise in
blood pressure (=140/90 mmHg). This is the point
at which there is a substantial increase in the risk
of cardiovascular problems associated with
hypertension and the need for medical
intervention. Hypertension is one of the most
common cardiovascular conditions worldwide. In
India, over 29.8% of the population suffers from

high blood pressure. [1] To reduce blood pressure,
Fimasartan Potassium Trihydrate, a contemporary
angiotensin Il receptor antagonist (ARB),
selectively targets AT1 receptors. According to its
chemical identity, it is potassium 5-[4'-({2-butyl-
5-[(dimethylcarbamothioyl)methyl]-4-methyl-6-

oxo-1,6-dihydropyrimidin-1-yl} ~ methyl)-[1,1'-
biphenyl: -2-yl] The trihydrate of -1H-1,2,3,4-
tetrazole-1(fig.1).[2] This medication is frequently
used for mild-to-moderate essential hypertension
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and is known to dissolve well in methanol and
acetonitrile. The terminal half-life of elimination is
seven to ten hours, and it is rapidly absorbed when
administered orally, reaching maximum plasma
levels between 0.5 and 3 hours. [3] A thorough
review of the literature showed that a number of
analytical and bioanalytical techniques, such as
UV [4], HPLC [5-12], and LC-MS [13-16], have
been described for Fimasartan Potassium
Trihydrate. To the best of our knowledge, no
straightforward and affordable HPTLC technique
has been developed for estimating it in tablet and
bulk formulations. Therefore, in accordance with
the ICH Q2(R1) criteria, the study aimed to design
and validate a straightforward, sensitive, rapid,
accurate, and economical HPTLC technique for
the estimation of Fimasartan Potassium Trihydrate
in bulk and pharmaceutical formulations.

CHs
CH;
HaC OH
NN\
HaC
CH; CH; CH; O

Fig. 1. Molecular structure of Fimasartan
Potassium Trihydrate

Experimental
Chemicals and Reagents

A pure sample of Fimasartan Potassium Trihydrate
kindly  provided by  MacLeod’s
Pharmaceuticals Pvt. Ltd. (Mumbai, India).
Fimanta tablets were purchased from a local
pharmacy in India. HPLC-grade chloroform was
obtained from Rankem (India), and analytical-
grade methanol and glacial acetic acid (GAA)
were used to prepare the mobile phase.

was

Chromatographic Setup and Instrumentation
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The study was conducted using a CAMAG
HPTLC system controlled by winCATS software
(version 1.3.0) and included a Linomat V
applicator, TLC scanner 3, and a 10 x 10 cm twin-
trough chamber. Chromatography was performed
using silica gel 60 F254 TLC plates that had been
previously cleaned and activated. The proportions
of carbon tetrachloride, methanol, and glacial
acetic acid in the mobile phase were 8.5:1.5:0.2 by
volume. The chemicals were identified at 261 nm
after the chromatographic run was completed to a
length of 8 cm.

Standard Stock Solution Preparation

To create a typical stock solution of Fimasartan
Potassium Trihydrate (1000 pg/mL), 10 mg of the
medication was precisely weighed, transferred to a
volumetric flask with a capacity of 10 mL,
dissolved in chloroform, and diluted to the
appropriate level.

Study of Tablet Formulation

After weighing, 20 pills (10 mg each) were ground
into a fine powder. After adding 10 mg of
Fimasartan Potassium Trihydrate to a 10 mL
volumetric flask with 7 mL of chloroform, the
mixture was diluted after sonication for ten
minutes. with chloroform to volume. The mixture
was filtered, and chromatographic analysis was
performed using a 0.9 pL aliquot containing 900
ng/band.

Method Validation

The method was extensively verified for linearity,
robustness, ruggedness,
specificity, and its detection and quantification
limitations in accordance with ICH Q2(R1)
criteria.

accuracy, precision,
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RESULTS WITH DISCUSSION
Optimization of Mobile Phase Composition

Several solvent systems were tested to achieve
optimum separationA binary mobile phase
consisting of methanol and carbon tetrachloride
was first tested; however, it produced spot tailing.
This problem was resolved by adding glacial
acetic acid (GAA), which produced a symmetrical
sharp peak. The best results were obtained with
carbon tetrachloride: methanol: GAA (8.5:1.5:0.2
v/v/v) (fig. 2 and 3), producing an Rf value of 0.58

To assess method linearity, a calibration curve was
generated by plotting peak area
concentration across the range of 300-1800
ng/band. A correlation coefficient of 0.998
indicated that the results were highly linear.
Regression analysis revealed that Y = 6.4955x +
1590.4.

VvErsus

Table 1. Investigation of Fimasartan Potassium

Trihydrate Linearity
Linear Regression Results
Analysis
Linear Range (ng/band) 300 -1800 ng/band

. . . Lambda max (nm) 261
£ 0.02 for Fimasartan Potassium Trihydrate. Regression equation YV=6.4955x+1590 4
) ) Correlation coefficient (r2) 0.998
Linearity Slope 6.4955
Intercept 1590.4
Fig. 2. FPT HPTLC chromatogram, with Rf = 0.58 + 0.02
LN
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Fig. 3. Linear Chromatogram of FPT

Precision was assessed through repeatability and
intra- and inter-day studies. The %RSD values

were below 2% in all cases, indicating a high
precision. Repeatability at 900 ng/band yielded an
RSD of 0.56%, while intra- and inter-day results
ranged between 0.46% and 1.93%.

Table 2. [Intra-day and Inter-day] precision research

Standard concentration Detected Amount % Detected Amount % RSD
[ng/band] [ng/band] [ng/band]
Intra-day precision
600 601.25 100.21 1.93
900 882.87 98.09 0.46
1200 1173.26 97.77 1.18
Inter-day precision
600 594.95 99.15 1.05
900 883.44 98.15 0.85
1200 1171.14 97.58 0.52
Table 3. Precision studies [Repeatability] | | %RSD | 0.56 | 0.56 |
Drug | Amount taken | Amount %
[ng/band] found Amount Accuracy
[ng/band] found
FPT 900 893.86 99.31 The accuracy was determined using recovery
900 889.73 98.85 studies at 80%, 100%, and 120% of the target
388 nggg gg;; concentration. Recovery values ranging from
. . R R .
900 205 74 99.5 97.85% t0 99.45% confirmed the high accu'racy of
900 885.03 9833 the method. %RSD values were consistently
900 893.86 99.31 below 1%.
Mean+ SD 888.91 + 98.76 +
4.9 0.55
LN
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Table 4. Study of accuracy

Drug | Initial Quantity [ng/band] Drug Added in Percent Recover | % RSD
Excess [%] [%] [n=3]
FPT 600 80 98.28 0.29
600 100 99.45 0.83
600 120 97.85 0.34
Ruggedness %RSD values were below 2%, indicating the

ruggedness of the method.
Ruggedness was assessed by examining samples

at 900 ng/band by two different analysts. The

Table 5. Study of ruggedness
Drug | Concentration [ng/band] % Amount Detected £ SD Analysts-1I [n=6]
Analysts-1 [n=6]
FPT 900 98.70 + 0.66 98.83 + 1.08

Spectra compatison : Purity

—
800 - 1 FPT Tablets [} =0

Fig. 4. A comparison of the FPT standard and tablet-extracted FPT peak purity spectra

Analysis of Tablet Formulation commercial formulation ranged from 98.14% to

99.98%. Therefore, the analysis was not hampered
The mean recovery was 99.22%, and the by the excipients.

Fimasartan Potassium Trihydrate content in the

Table 6. Examination of the tablet's composition

Drug Sample Amount Measured Amount [ng/band] [n=6] % Amount found
[ng/band]

FPT 900 888.9 98.76
900 899.3 99.92
900 893.3 99.55
900 899.83 99.98
900 893.3 99.25
900 883.3 98.14

Mean = SD % RSD 892.99 + 5.60 0.62 99.22 +0.62 0.62
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CONCLUSION

The Fimasartan content was estimated using a novel
HPTLC approach that was created and verified in
compliance with the ICH Q2(R1) requirements for both
bulk and tablet forms. The method exhibited
outstanding linearity, accuracy, precision, resilience,
and specificity, making it ideal for regular quality
control in the pharmaceutical sector.

ACKNOWLEDGMENT

Essential research facilities were provided by Dr. S. J.
Surana, the Principal of the R. C. Patel Institute of
Pharmaceutical Education and Research in Shirpur, for
which the authors are grateful. The authors
acknowledge the gift of a Fimasartan Potassium
Trihydrate sample provided by Lupin Pharmaceutical
Ltd., Mumbai.

Conflict of Interest

The authors of the article state that they have no
conflicting interests.

REFERENCES

1. Tortora, Gerard J., and Bryan H. Derrickson.
Principles of anatomy and physiology. John
Wiley & Sons 2018.

2. Kim JH, Lee JH, Paik SH, Kim JH, Chi YH.
Fimasartan is a novel angiotensin II receptor
antagonist. Archives of Pharmacal Research.
Jul;35(7):1123-6. 2012

3. Akabari AH, Mistry P, Patel SK, Surati J, Patel
SP, Shah U. Simultaneous estimation of

fimasartan ~ potassium  trihydrate  and
atorvastatin ~ calcium  with  greenness
assessment using HPLC and UV

spectrophotometry. Green Anal. Chem. Sep
1;6:100067. 2023

4. Singh S, Khan MA, Rathod N, Parmar D,
Rathva D, Dalwadi M, Patel K, Upadhyay U.
Development &  Validation of UV
Spectrophotometric Method for Simultaneous
Estimation of Cilnidipine & Fimasartan in
Synthetic Mixture.

5\
NS

7

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

5.

10.

1.

Borse K, Darade C, Patil C, Bhong P,
Somavanshi D, Pansare K, Sonawane G.
Analytical Method Development and
Validation for The Simultaneous Estimation of
Fimasartan = Potassium  Trihydrate and
Cilnidipine in Synthetic Mixture by Hplc
Method for The Treatment of Hypertension.
Cuestiones de Fisioterapia. Dec
3;53(03):3589-615. 2024

Rai K, Rao N. Development and validation of
a novel rp-hplc method for related substances
in chlorthalidone and fimasartan formulations.
hypertension. 3;11:12. 2020

Dhaware A, Dhudhal B. Analytical Method
Development and Validation for Assay of
Fimasartan  Potassium  Trihydrate and
Chlorthalidone in Tablet Dosage Form by
Using RP-HPLC.

Moon HW, Yousaf AM, Cho KH, Yong CS,
Kim JO, Choi HG. Evaluation of stability and
simultaneous determination of fimasartan and
amlodipine by a HPLC method in combination
tablets. asian journal of pharmaceutical
sciences. 1;9(3):123-8. 2014

Mistry RP, Shah C, Jat R. A New Reverse-
Phase High Performance Liquid
Chromatography Method for Simultaneous
Estimation of Fimasartan, Rosuvastatin
Calcium, and Amlodipine Besylate in
Combination.  Pharmaceutical ~ Chemistry
Journal.;56(3):416-20. 2022

Pandya CP, Rajput SJ. Validated stability
indicating RP-HPLC method for the
determination of Fimasartan in presence of
degradation products. Indo Am J Pharm
Res.;7(11):929-46. 2017

Kansara DA, Chhalotiya UK, Kachhiya HM,
Patel IM, Shah DA. Simultaneous estimation
of amlodipine besylate, Rosuvastatin calcium
and  Fimasartan  potassium  trihydrate
combination used in the treatment of

1254 |Page



Pritam Pawara, Int. J. of Pharm. Sci., 2025, Vol 3, Issue 8, 1249-1255 [Research

hypertension using LC method. SN Applied
Sciences.;2(5):948. 2020

12. Jeon SY, Jeon JH, Park JH, Lee J, Pang M,
Choi MK, Song IS. Simultaneous analysis of a
combination of anti-hypertensive drugs,
fimasartan, amlodipine, and
hydrochlorothiazide, in rats using LC-MS/MS
and subsequent application to pharmacokinetic
drug interaction with red ginseng extract.
Toxics. 30;10(10):576. 2022 S

13. ©] 4 & . Validated LC-MS/MS for quantitative
determination of fimasartan and amlodipine in
human plasma: its application to a
pharmacokinetic study of Boryung complex of
fimasartan (fimasartan 60 mg) and amlodipine
(amlodipine 10 mg) tablet®.

14. Shin DC, Cho JH, Ud Din F, Jin SG, Choi HG.
Novel Fimasartan Fluidized Solid Dispersion
and Its Tablet: Preparation, Crystallinity,
Solubility, Dissolution, and Pharmacokinetics
in Beagle Dogs. European Journal of Drug
Metabolism and Pharmacokinetics.;49(6):723-
32.2024.

HOW TO CITE: Pritam Pawara*, Md. Mojeeb Khan, A.
A Shirkhedkar, HPTLC-Based Estimation of Fimasartan
Potassium Trihydrate: Method Development and
Validation in Bulk and Tablet Formulations, Int. J. of
Pharm. Sci., 2025, Vol 3, Issue 8, 1249-1255.
https://doi.org/10.5281/zenodo.16811829

‘(ifiﬁ',\} INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES 1255 | Page

\



