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ABSTRACT

The developed UV-Visible spectroscopy method for analyzing
lobeglitazone sulfate tablet formulation is simple, rapid, accurate,
precise, and sensitive. The method has been validated, with n-butanol
used as the solvent. All validation parameters, including linearity,
precision, accuracy, and robustness, showed less than 2% RSD, in
accordance with ICH guidelines, indicating the method's sensitivity.
The correlation coefficient was 0.998. Both intra-day and inter-day
%RSD values were within the acceptable range, and accuracy
remained within normal limits. The method's limit of detection (LOD)
and limit of quantification (LOQ) were determined to be 0.231 pg/mL
and 1.015 pg/mL, respectively, demonstrating its suitability for the
rapid quantification of lobeglitazone sulfate. In conclusion, the
proposed method is accurate, precise, reliable, and compliant with ICH
guidelines, making it ideal for routine analysis of lobeglitazone sulfate

in bulk formulations.

KEYWORDS: Lobeglitazone Sulfate, UV-Visible Spectroscopy,
Validation.
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1. INTRODUCTION

Ultraviolet (UV) visible spectroscopy is a widely used analytical technique for the qualitative
and quantitative analysis of various compounds, particularly in the pharmaceutical industry.
The method is based on the absorption of UV or visible light by a sample, which leads to
electronic transitions in the molecules. These transitions provide valuable information about
the chemical structure and concentration of the analyte. UV-visible spectroscopy is favored
for its simplicity, rapidity, and non-destructive nature, making it an essential tool for routine
analysis in quality control and formulation development.

The development of robust analytical methods using UV spectroscopy is critical to ensure the
accuracy, precision, and sensitivity required for pharmaceutical testing. For the effective
application of UV spectroscopy in drug analysis, the method must be validated according to
guidelines such as those provided by the International Council for Harmonisation (ICH). This
includes evaluating parameters such as linearity, precision, accuracy, robustness, and the
limits of detection (LOD) and quantification (LOQ).

In the case of lobeglitazone sulfate, a drug used in the management of metabolic disorders,
the development of a reliable and efficient UV spectroscopy method is essential for its
routine analysis in tablet formulations. This method must meet the required standards for
quality assurance, ensuring that the drug formulation is both consistent and effective for
patient use. The aim of this study is to develop and validate a UV-visible spectroscopy
method for the quantification of lobeglitazone sulfate, focusing on its precision, sensitivity,

and compliance with regulatory guidelines.

Validation is a critical process in the development of analytical methods, ensuring that the
method is suitable for its intended purpose and consistently produces reliable, accurate, and
precise results. In the pharmaceutical and chemical industries, method validation is essential
to confirm that an analytical technique performs as expected under the specified conditions.
This process is particularly important for regulatory compliance, ensuring that all products

meet safety, efficacy, and quality standards.

The validation of an analytical method involves a comprehensive evaluation of key
performance characteristics, including specificity, linearity, accuracy, precision, robustness,
limit of detection (LOD), limit of quantification (LOQ), and system suitability. Each of these

parameters provides essential information about the reliability and effectiveness of the

www.wipr.net | Vol 14, Issue 2,2025. |  1SO 9001: 2015 Certified Journal | 333



Ahamed et al. World Journal of Pharmaceutical Research

method in various conditions. For instance, precision evaluates the consistency of results over
time, while accuracy assesses the closeness of measured values to the true value. Robustness
ensures the method’s stability under slight variations in experimental conditions, and

LOD/LOQ help determine the method’s sensitivity.

In compliance with regulatory guidelines such as those outlined by the International Council
for Harmonisation (ICH), method validation is crucial for ensuring that analytical techniques
can be confidently applied in routine testing and quality control. For pharmaceutical
formulations, this means that validated methods can be reliably used to assess the identity,
purity, and concentration of active pharmaceutical ingredients (APIs), ensuring that each
product batch is safe and effective for patient use.

This study aims to validate a UV-visible spectroscopic method for the analysis of
lobeglitazone sulfate tablet formulations. By evaluating the method’s performance across
various validation parameters, we ensure that it meets the rigorous standards required for

accurate and reproducible quantification of the drug in bulk and tablet forms.
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Fig. 1: Double beam spectrophotometer.

2. Drug profile

+ Drug name: Lobeglitazone Sulfate (TZDs)

% Chemical name: 5-(4-(2-((6- (4-methoxy phenoxy) pyrimidin- 4-yl) (methyl) amino)
ethoxy) benzyl) thiazolidine -2,4-dione sulfate.

www.wipr.net | Vol 14, Issue 2,2025. | SO 9001: 2015 Certified Journal | 334



Ahamed et al. World Journal of Pharmaceutical Research

Molecular formula: Cy4H26N404S;

Molecular weight: 578.6¢

Strength: 0.5 mg

Description: Lobeglitazone sulfate is an anti diabetic medication from the
thiazolinedione class of drug. It functions as an insulin sensitizer by binding and
activating and peroxisome proliferator —activated receptors (PPAR) in fat cells.
Lobeglitazone sulfate is a oral administration, agonist for both PPAR o and PPAR vy
receptors in fat cells and making the cell more responsive to insulin.

Appearance: White to-off white solid powder.

Solubility: Completely soluble in dimethyl sulfoxide (DMSQ) and other organic solvents
such as ethanol and n-butanol, decreased soluble in water due to sulfate form is present.
Selection of solvent: n-butanol is used as a solvent

Melting point: 165-167°¢

Boiling point: 711.0+£60.0°c (Predicted)

Bioavailability: Oral- absolute bioavailability ~ 95%, IV - absolute bioavailability 100%
Elimination Half-Life: 7.8 — 9.8 hrs

Brand name: LOBG (Glenmark pharmaceuticals)

Mechanism of action: Lobeglitazone act as an insulin sensitizer by binding and
activating peroxisome proliferator- activated receptor (PPAR) gamma within fat cells. By
promoting the binding of insulin at fat cells. Lobeglitazone has been shown to reduce
blood sugar level, lower haemoglobin A1C (HbA1C) levels and improve lipid and liver
profiles. Unlike Pioglitazone, which is a dual agonist at PPAR-alpha and PPAR-gamma,
Lobeglitazone is a pure PPAR- alpha agonist.

Fig. 2: Structure of lobeglitazone sulfate.
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3. MATERIALS AND METHODS

3.1 Instrumentation

For the selection of analytical wavelength PC based Double Beam Labindia UV- visible
spectrophotometer with 1.0cm matching quartz cell were used for measurement of
absorbance. The UV spectra were recorded over the wavelength 200-400nm.

All the drug and chemical were weighed on digital laboratory electronic balanced.

3.2 Procedure

3.2.1 Preparation of standard stock solution

A precisely measured amount of 50 mg of LBG was separately transferred into 50 ml
volumetric flasks. 10 ml n-butanol was added to the flask, shake it to dissolve the drugs, and
then diluted with n-butanol to the mark, resulting in a stock solution with a concentration of
1000 pg./ml.

3.2.2 Preparation of working standard stock solution

A 10ml of standard stock solution was withdrawn and transferred to 100ml volumetric flask.
VVolume is made up to diluents to get the working standard solution 100 g/ml of lobeglitazone
sulfate.

3.2.3 Procedure for determination of wavelength for measurement (A max)
For the selection of analytical wavelength range for method 100pg/ml lobeglitazone sulfate
was scanned in the spectrum mode from 200-400nm. n-butanol was used as blank. It was

seen at the 252nm maximum absorbance.

3.2.4 Preparation of calibration curve of lobeglitazone sulfate

From the standard stock solution, the various dilutions with 2ug/ml, 3pug/ml, 4pug/ml, Spg/ml,
6ug/ml were prepared. The solutions were scanned at 252nm, and absorbance was recorded.
Lobeglitazone sulfate was plotted the graph and linearity represented the correlation

coefficient was found to be 0.998.

3.2.5 Parameters of analytical method validation

Analytical method validation: World journal of pharmaceutical research to ICH guidelines,
the developed method was validate to assure the reliability of results of the analysis for
different parameters like linearity, precision, accuracy, robustness, ruggedness, limit of
detection (LOD), limit of quantification (LOQ), specificity.
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3.3 Linearity

The linearity was determined by analysing absorbance of the lobeglitazone sulfate standard
concentration (2-6pg/ml) 252nm. The absorbance are measured. A regression equation and
correlation coefficient were determined for lobeglitazone sulfate standard concentration. The

results of linearity is shown in table 1. The correlation coefficient was found to be 0.998.

3.4 Accuracy

Accuracy was preparing by 3 sample of the solution 80,100 and 120% of working standard
and added concentration of lobeglitazone sulfate in each sample solution and dissolved in
10ml of volumetric flask. Accuracy was assessed using a minimum of 9 determinations over
a minimum 3 concentrations levels for each sample. The results of accuracy are shown in the
table.2

3.5 Repeatability

Repeatability was expresses the closeness of the results obtained with the same sample (or)
subsample of the same sample, same location over a short period of time. Repeatability was
expected to give the smallest possible variation in result. select the middle concentration i.e.
10pg/ml and carry out the repeatability by taking the absorbance of the solution six times and
the %RSD was found to be 1.05% with RSD<2. The results of repeatability are as shown in
table 3.

3.6 Precision

The precision of this method was estimated by two method variation. These two method
variation are Interday and Intraday. Thus the above method at different time interval
(morning, afternoon, evening) on the same day (Intraday precision) and on three consecutive
day (Interday precision). Interday precision was determined by checking absorbance is
10ug /ml. on three different days. Calculate the mean of absorbance and %RSD. The results

of precision are shown in the table.4&5

3.7 Robustness

Robustness was carryout by doing variation in method of parameter was done (i.e change in
wavelength). Robustness of lobeglitazone sulfate was determined by variance if wavelength
analysis by person to person. No significant difference was found in the absorbance and

hence the proposed method was considered as robust which is shown in table.6
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3.8 Limit Of Detection (LOD) And Limit Of Quantification (LOQ)

Limit of detection is taken in the lowest amount of sample can be detected. The limit of
quantification is taken in the lowest amount of analyte in the sample under the experimental
conditions. The LOD and LOQ for lobeglitazone sulfate were found to be 0.231pg/ml and
1.015pug/ml.

3.9 Specificity

A solution containing mixture of tablet excipients were using the sample preparation
procedure to evaluate the possible interference of the excipients. From the absorbance result
no interference was observed from the excipients present in the formulation indicated that the
method is specific.

3.10 Assay of lobeglitazone tablet for formulation

For the analysis 10 tablet for lobeglitazone sulfate were weighed and finely powdered an
accurately weighed quantity of powder is equivalent to 112.2mg of lobeglitzone sulfate was
taken in 100ml volumetric flask. n-butanol is used as a solvent. The solution was sonicated
for 15mins and then filtered through by whatmann filter paper (No:41) and volume adjusted
the solvent. Pipette out 10ml of the solution and makeup 100ml of solvent. From this further
dilution was made to get the final concentration of 100ug/ml. The results of assay was

shown in table 7.

4. RESULTS AND DISCUSSION
4.1 Solubility

Fig. 3: Solubility profile.

Result: Soluble In n-Butanol
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4.2 Determination of wavelength for measurement (A MAX)
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Fig. 4: Determination of wavelength for measurement (A Max).

4.3 Linearity
Table 1: Linearity.

S. No. | Concentration (ug/ml) | Absorbance
1 2 0.234
2 3 0.332
3 4 0.445
4 5 0.552
5 6 0.661
0.7
R? = 0.9985
0.6
0.5
0.4
@ Seriesl
0.3 ——Linear (Series1)
0.2
0.1 -+
0 4 - . - \
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Fig. 5: Linearity.
4.4 Accuracy

Table 2: Accuracy.

S. No | Concentration | % Recovery | %RSD
1. 80% 98.45 1.10
2. 100% 98.71 1.05
3. 120% 99.72 0.90
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4.5 Repeatability

Table 3: Repeatability.

World Journal of Pharmaceutical Research

S. No Concentration Absorbance | Mean S.td'. %RSD
(ng/ml) Deviation
1. 10pg/ml 1.012
2. 10pg/ml 1.124
3. 10pg/ml 1.051 0
4 10pg/mi 1022 1.054 0.01054 1.05%
5. 10pg/ml 1.011
6. 10pg/ml 1.104
4.6 Precision
Table 4: Interday precision data.
Concentration Absorbance Std. o
S.No (ng/ml) 1 2 3 Mean Deviation YORSD
1. 2 ug/ml 0.234 | 0.242 | 0.239 | 0.238 0.00238 0.23%
2. 3ug/ml 0.332 | 0.329 | 0.340 | 0.333 0.00333 0.33%
3. 4ug/ml 0.445 | 0.459 | 0.446 0.45 0.0045 0.4%
Table 5: Intraday precision data.
Concentration Absorbance Std. o
> No (ug/ml) 1 2 3 Mean Deviation YoRSD
1. 2 pg/mi 0.231 0.222 0.233 0.228 0.00228 0.22%
2. 3 pg/mi 0.335 0.342 0.339 0.339 0.00338 0.33%
3. 4 pg/ml 0.434 0.445 0.438 0.438 0.00439 0.43%
4.7 Robustness
Table 6: Robustness.
Parameter Parameter Absorbance | Mean Std. deviation | %RSD
sequence
252nm 0.264
Wavelength 250nm 0.254 0.256 0.00256 0.25%
248nm 0.250

4.8 Assay of lobeglitazone tablet for formulation

Table 7: Assay results for tablets using proposed methods.

Dru Labelclaim | Amount found % Label Claim
g (mg) (mg) Assay (n=3) + SD
Lobeglitazone sulfate 0.5MG 0.503 100.13+0.95
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4.9 Summary

Table 8: Summary of validation parameter.

S.No | Parameter Normal range Result
1. Linearity 0.999 0.998
5 Precision Intraday NMT2% 0.23-0.4%
' Interday NMT2% 0.22-0.43%
80% 98.45 1.10
3. Accuracy 100% 98.71 1.05
120% 99.72 0.90
4. Robustness %RSD<2 0.25%
5. Limit of detection - 0.231
6. Limit of quantification - 1.015
7. Assay - 100.13+0.95

5. DISCUSSION

The method discussed in the present work provided a convenient and accurate way for
analysis of lobeglitazone sulfate in its pharmaceutical dosage form. n- butanol is used as a
solvent. Absorbance maxima for lobeglitazone sulfate at 252nm were selected for the
analysis. Linearity for detector response was observed in the concentration of 2-6ug/ml.
percent label claim for lobeglitazone sulfate in tablet analysis, was found to be 100%.
Accuracy of proposed methods was studied and the results expressed as %recovery. Percent
recovery for lobeglitazone sulfate was found in the range is 100% indicating the accuracy of

all methods.

6. CONCLUSION

The proposed method development of UV — visible spectroscopy isquite, simple, rapid,
accurate, precise and sensitive for lobeglitazone sulfate tablet formulation. In validation of
UV-visible spectroscopy, it can be concluded that spectroscopic method has been validated.
n-butanol is used as a solvent. All the validation parameter like linearity, precision, accuracy,
robustness was found to be less than 2%RSD according to ICH guidelines that indicate
proposed method is sensitive. Correlation coefficient is 0.998. The value of %RSD for intra-
day and inter-day were within normal range and the accuracy was found to be normal range.
The limit of detection and limit of quantification of the projected methodology was found to
be 0.231pg/ml and 1.015ug/ml that is simple and rapid for quantification of lobeglitazone
sulfate tablet formulation. It was concluded that developed method is simple, rapid, almost
accurate, precise and reliable. In compliance with ICH guideline the method is valid and

appropriate for estimation of lobeglitazone sulfate with excellent linearity, precision,
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accuracy, robustness and ruggedness. This method can ne used for routine analysis of

lobeglitazone sulfate in bulk formulation.
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