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Abstract:

The aim of the existing work was to develop a economical, simple, precise and accurate High
performance thin layer chromatography (HPTLC) method for the estimation of Glimepiride
in the single dosage tablet formulations and Active pharmaceutical ingredient.
Chromatographic separation of Glimepiride was achieved on TLC aluminum plates pre-
coated with silica gel 60 F254 using mobile phase as Acetone: Toluene (8:1 v/v). The
detection of Glimepiride was completed at absorbance mode at 231 nm using Camag TLC
Scanner. Glimepiride demonstrated Rf value at 0.73. The Method was validated in term of
linearity (500-1750 ng/spot), Precision (% RSD for Repeatability 1.43%, % RSD for intra-
day variation 1.66% and inter-day variation 0.60%), Accuracy in term of recovery was
getting at three different level was 103.33%, 89.78% and 86.63% and Specificity. The limit
of detection and limit of quantification for Glimepiride were found to be 250 ng/spot and 500
ng/spot correspondingly. It is concluded from the results that the estimated High performance
thin layer chromatography is economical, simple, reproducible, precise and accurate and it is
useful in daily analysis in quality control department for estimation of Glimepiride in Active
pharmaceutical ingredient and Pharmaceutical dosage form. This method was validated as per
ICH guideline Q2 (R1).
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Introduction:

First presented in 1995, glimepiride is an individual from the second-age sulfonylurea (SU)
medicate class utilized for the administration of type 2 diabetes mellitus (T2DM) to improve

221



A.Tumbare et al. / Heterocyclic Letters Vol. 10| No.2|221-229|Feb-April| 2020

glycemic controller. Type 2 diabetes is a metabolic issue with expanding prevalences around
the world. It is portrayed by insulin obstruction as per dynamic 3 cell disappointment and
long term microvascular and macrovascular inconveniences that lead to co-morbidities and
mortalities. Sulfonylureas are one of the insulin secretagogues generally utilized for the
administration of type 2 diabetes to bring down blood glucose levels. The fundamental
impact of SUs is believed to be active when remaining pancreatic -cells are available, as
they work by animating the arrival of insulin from the pancreatic beta cells and they are
likewise thought to apply extra-pancreatic impacts, for example, expanding the insulin-
interceded fringe glucose take-up.

Glimepiride works by vivifying the emanation of insulin granules from pancreatic islet
beta cells by blocking ATP-delicate potassium channels (KATP channels) and causing
depolarization of the beta cells. It is now and again categorised a third-age SU on the grounds
that it has bigger substitutions than other second-age SUs. Glimepiride was confirmed by the
Food and Drug Administration (FDA) in the US in 1995 for the treatment of T2DM. It is
regularly showcased under the brand name Amaryl as oral tablets and is ordinarily controlled
once every day.

The IUPAC Name for Glimepiride is 3-ethyl-4-methyl-2-oxo-N-(2-{4-[({[11,4r)-4-
methylcyclohexyl]carbamoyl}amino)sulfonyl]phenyl}ethyl)-2,5-dihydro-1H-pyrrole-1-
carboxamide and structure of the Glimepiride was shown in below Fig.1
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Reviews of literature say to that a few method have been accounted for the estimation of
Glimepiride which incorporates in EP and USP by High performance liquid chromatography,
UV spectroscopic method, LCMS. In this analysis, an efficient HPTLC method has been
developed for estimation of Glimepiride in Active pharmaceutical ingredient and
pharmaceutical dosage form.

MATERIALS AND METHODS

1.0 Chemical and Reagent

Glimepiride Working standard was provided by Indoco remedies limited, Mumbai, India and
tablets were procured from local market. The High purity grade Acetone and Toluene
pureched from Merck India Itd.

2.0 Diluent: Methanol

2.1 Preparation of Standard stock solution:

Weighed accurately and transferred 10.0 mg of Glimepiride Working standard into a 10.0 ml
volumetric flask and dissolved in diluent and made up the volume with the diluent. The
concentration of the solution is 1000 pg/ml.
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Preparation of Standard solution:

Further pipette 1.0 ml of the Standard stock solution in to a 10 ml volumetric flask and made
up to the mark with diluent. The concentration of the solution is about 100 pg/ml of
Glimepiride.

2.2 Preparation of Sample solution:

Weighed accurately twenty tablets and calculate average weight. These tablets was crushed
and powdered in mortar pester.

These tablet powdered and an amount equivalent to 10.0 mg of Glimepiride in to a 10 ml
volumetric flask and dissolved in diluent and made up the volume up to the mark with the
diluent. This solution was filtered twice, first with 0.45 pm what man filter paper and later
through 0.45 pm syringe filter in order to get a clear solution.

Further pipette 1.0 ml above filtered clear solution in to a 10 ml volumetric flask and made up
the mark with diluent. Final concentration is 100 pg/ml of Glimepiride.

3.0 Optimization of the HPTLC method:

Initially method development was start using Hexane: Ethyl acetate in the ratio of (5:5) but
spot was not observed. Then, Dichloromethane, Toluene, water, methanol, Acetonitrile,
Hexane many polar and non-polar solvent was tried in different ratio with additives like
Diethyl amine, Trifluroacetic acid, Glacial acetic acid, Formic acid and Ammonia on Pre-
coated aluminum based silica gel 60 F254 TLC plates were used as stationary phase using
Densitometry wavelength 231 nm, Finally the superior peak with excellent Rf valve was
achieved by using Acetone: Toluene in the ratio of (8:1 v/v) as mobile phase with chamber
saturation time of 20 minutes and the migration distance of 70 mm

4.0 Validation of Analytical method

The principle of validation of an analytical procedure is to demonstrate whether the
procedure is suitable for its intended purpose. The projected method was validated for
different parameters such as Specificity, Precision, Accuracy, Linearity & Range, Limit of
Detection (LOD) and Limit of Quantitation (LOQ) according to ICH Q2 (R1) guidelines.

The specificity of the method was determined by analyzing standard drug and sample.
The spot for drug in sample was confirmed by comparing the Rf with that of standard drug
spot. The specificity of the method was also established by peak purity profiling studies by
analyzing the spectrum at peak start, middle and at peak end.

The linearity was performed by spotting six different concentration of working
standard solutions of Glimepiride. Calibration curve of peak area v/s Concentration was
plotted and linear regression was performed. Regression equation and correlation coefficient
were obtained. The range of solution has been decided according to statistical parameters of
generated equation

The Determination of LOD and LOQ by Visual evaluation method.

The precision of the method was established by repeatability, intraday and interday
precision studies. The Repeatability and Intermediate precision of the method was checked
by analyzing same concentrations of Standard solutions of Glimepiride and relative standard
deviation (%RSD) was calculated.

The accuracy of the method in term of recovery studies were conducted by over
spotting standard drug solution to pre-analyzed sample solution at three different levels 80%,
100% and 120 %. The areas were noted after development of plate.
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5.0 Results and Discussion:

5.1 Specificity:

Selection of wavelength for Detection

The working standard of Glimepiride in methanol was scanned by Camag TLC scanner 4
with UV visible detector over wavelength range 200 to 400 nm. Wavelength 231 nm was
selected for detection of obtained spectrum.

The wavelength selection for Glimepiride was carried out by preparation of working standard
solution of Glimepiride and the solution was scanned from 200 to 400 nm by using Camag
TLC scanner 4 having UV-Visible detector. The detection wavelength selected for analysis of
Glimepiride at 231 nm.
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1 0.658 0.0000 0.727 0.3621 éOU‘O 0.772 0.0004 0.01377 {1)00.0 Mo

Fig. 2. Densitogram of Working Standard solution of Glimepiride

The specificity of the method was determined by analyzing standard drug and sample. The
spot for drug in sample was confirmed by comparing the Rf with that of standard drug spot.
The Rf value for Standard drug found 0.73 and for Sample found 0.73

5.2 Linearity and Range:

The linearity of the method was established by spotting working standard solutions between
500-1750 ng/spot. The spectrums of these solutions were recorded and area was noted at
wavelength 231 nm. Calibration curve of peak area v/s Concentration was plotted after
suitable calculation and simple linear regression was performed. The Calibration curve was
showing in below Fig. 3 and Linearity and range was reported in Table No.1.
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Fig. 3. Calibration curve of Standard solution for Glimepiride
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Table No. 1: Result of Linearity and Range for Glimepiride

Injection Concentration of
Track No. Level Glimepiride Area of Glimepiride
volume (ul)
(ng/spot)
1 50 1.0 500 0.00919
2 75 1.5 750 0.01106
3 100 2.00 1000 0.01352
4 125 2.50 1250 0.01635
5 150 3.00 1500 0.01854
6 175 3.50 1750 0.02054
Correlation Coefficient (1°) 0.9984
Slope 0.0093737
Intercept 0.004321
Standard deviation 0.6600
Calibration function (y) y=9.377 x 107 x +4.318 x107

5.3 Limit of Detection (LOD) and Limit of Quantitation (LOQ):

The Determination of LOD and LOQ by Visual evaluation method. The obtained results are
shown in Table 2

Table 2: Result of LOD and LOQ of Glimepiride

Parameter | Glimepiride

LOD 250 ng/spot
LOQ 500 ng/spot

5.4 Precision:

Repeatability

The Repeatability of the method was proved by analyzing same concentrations of Standard
solutions of Glimepiride (800 ng/spot). Area of each peak of these solutions was measured at
231 nm and Relative standard deviation (%RSD) was calculated in Table No.:3

Table 3: Result of Repeatability for Glimepiride

Concentration (ng/spot) (n=7) | Average Area of Glimepiride | % RSD
800 0.01190 1.43

Intermediate precision;

Intra-day precision:

The intra-day precision of the method was established by analyzing same concentrations of
Standard solutions of Glimepiride (800 ng/spot). Area of each peak of these solutions was
measured at 231 nm and Relative standard deviation (%RSD) was calculated in Table No.:4
Table 4: Result of Intra-day precision for Glimepiride

Concentration (ng/spot) (n=6) | Average Area of Glimepiride | % RSD
800 0.01235 1.66
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Inter-day precision:

The inter-day precision of the method was established by analyzing same concentrations of
Standard solutions of Glimepiride (800 ng/spot). Area of each peak of these solutions was
measured at 231 nm and Relative standard deviation (%RSD) was calculated in Table No.:5
Table 5: Result of Inter-day precision for Glimepiride

Concentration (ng/spot) (n=6) | Average Area of Glimepiride | % RSD
800 0.01338 0.60
5.5 Accuracy:

Accuracy of the method was established in term of recovery and recovery studies were
carried out by over spotting standard drug solution to pre-analyzed sample solution at three
different levels 80%, 100% and 120 %. The concentration of sample was 400 ng/spot. The
areas were noted after development of plate. The recovery result tabulated in Table No.: 6.

Table 6: Result of Accuracy (Recovery) for Glimepiride
% Level Amount Amount Total Average % Average
taken added amount peak area | Recovery | %
(ng/spot) (ng/spot) found Recovery
(ng/spot)
80 400 320 720 0.00646 101.33
100 400 400 800 0.00668 89.78 92.58
120 400 480 880 0.00713 86.63
5.6 Analysis of Tablet Formulation
Result for the Tablet formulation reported in Table No.:7
Table 7: Result of Tablet Formulation of Glimepiride
Sr.No. Labelled Claim Amount found Assay
1 1.000 mg/ml 1.031 mg/ml 103.1%

5.7 Conclusion:

The Proposed High performance thin layer chromatography method was economical, simple,
reproducible, precise and accurate and it is useful in daily analysis in quality control
department for estimation of Glimepiride in Active pharmaceutical ingredient and
Pharmaceutical dosage form.
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