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1. ABSTRACT

Imeglimin Hydrochloride is a novel anti-diabetic drug used in the management of Type 2 Diabetes Mellitus. The
present study focuses on the development and validation of a simple, precise, accurate, and economical Reverse
Phase High-Performance Liquid Chromatography (RP-HPLC) method for the determination of Imeglimin
Hydrochloride in bulk drug and pharmaceutical dosage form. The chromatographic separation was achieved using
a suitable C18 column with an optimized mobile phase consisting of appropriate solvent systems under isocratic
conditions. Detection was carried out using a UV detector at a selected wavelength for obtaining optimum
sensitivity and peak resolution. The eveloped analytical method was validated according to International Council
for Harmonisation (ICH) guidelines for various validation parameters including linearity, accuracy, precision,
robustness, limit of detection (LOD), limit of quantification (LOQ), and system suitability. The developed RP-
HPLC method demonstrated excellent linearity over the selected concentration range with acceptable correlation
coefficient values. Accuracy studies showed satisfactory percentage recovery, while precision studies indicated
low %RSD values, confirming reproducibility of the method. The robustness study demonstrated that minor
variations in chromatographic conditions did not significantly affect the analytical performance. The developed
and validated RP-HPLC method was found to be simple, rapid, sensitive, accurate, and reliable for routine
quantitative estimation of Imeglimin Hydrochloride in bulk drug and pharmaceutical dosage forms. Therefore, the
proposed method can be successfully applied for quality control analysis in pharmaceutical industries and research
laboratories.

KEYWORDS: Imeglimin Hydrochloride, Anti-diabetic Drug, RP-HPLC, Analytical Method Development,
Method Validation, Pharmaceutical Analysis, Quantitative Estimation, Bulk Drug Analysis, Dosage Form
Analysis, ICH Guidelines.

INTRODUCTION
Imeglimin Hydrochloride is a novel oral anti-diabetic

Analytical method development and validation play a
significant role in pharmaceutical analysis for the

drug used in the treatment of Type 2 Diabetes Mellitus. It
belongs to a new class of tetrahydrotriazine-containing
compounds and acts by improving mitochondrial
bioenergetics. Imeglimin enhances insulin secretion,
improves insulin sensitivity, and reduces hepatic glucose
production, thereby helping to control blood glucose
levels effectively. Due to its unique mechanism of
action, imeglimin has emerged as an important
therapeutic agent in the management of diabetes
mellitus.
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qualitative and quantitative determination of drugs in
bulk and pharmaceutical dosage forms. The development
of reliable analytical methods is essential for ensuring
the quality, safety, and efficacy of pharmaceutical
products.

Among various analytical techniques, Reverse Phase
High-Performance Liquid Chromatography (RP-HPLC)
is widely used due to its high accuracy, sensitivity,
precision, reproducibility, and rapid analysis. RP-HPLC
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is one of the most commonly employed chromatographic
techniques for the estimation of pharmaceutical
compounds because of its ability to separate, identify,
and quantify components in complex mixtures. The
technique offers advantages such as excellent resolution,
shorter analysis time, high sensitivity, and suitability for
routine quality control analysis.

Method development involves optimization of
chromatographic conditions such as mobile phase
composition, stationary phase, flow rate, wavelength
selection, and retention time to achieve proper separation
and accurate estimation of the analyte. Method validation
is an important process carried out according to
International  Council for Harmonisation (ICH)
guidelines to confirm that the developed analytical
method is suitable for its intended purpose. Validation
parameters such as accuracy, precision, linearity,
robustness, specificity, limit of detection (LOD), limit of
quantification (LOQ), and system suitability are
evaluated to establish the reliability and consistency of
the method.

Several analytical methods including HPLC, UHPLC,
UV spectrophotometry, LC-MS, and stability-indicating
methods have been reported for the estimation of
Imeglimin  Hydrochloride in pharmaceutical dosage
forms. However, there is still a need for a simple,
accurate, precise, and cost-effective RP-HPLC method
for routine pharmaceutical analysis.

Therefore, the present study focuses on the development
and validation of an RP-HPLC method for the
determination of Imeglimin Hydrochloride in bulk drug
and pharmaceutical dosage form. The developed method
aims to provide reliable analytical performance for
routine quality control and pharmaceutical analysis. The
validated RP-HPLC method may be useful in
pharmaceutical industries and research laboratories for
the accurate determination of Imeglimin Hydrochloride
in bulk and marketed formulations.

COMPOUND SUMMARY OF IMMEGLIMIN
Structure

CHs

r\i NH
)\ )\ CH . XHCI
HNT N ril/ ?

CHs

Other Names of Imeglimin: Imeglimin, Imeglimin
Hydrochloride

Molecular Formula

C(, H1 4 C|N5

Molecular Weight
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191.66 g/mol

Molecular Mass

191.66 g/mol

Route of Administration
Orally

Pharmacokinetics Data

e Protein Binding: 1.2%-6.4%

e Metabolism: Poorly metabolized; largely excreted
unchanged

e Elimination Half-life: Approximately 13 hours

e Excretion: Primarily through kidney (urine)

METHODS AND MATERIALS

A simple, accurate, and precise RP-HPLC method was
developed for the estimation of Imeglimin HCL in bulk
drug and pharmaceutical dosage forms. Different mobile
phase compositions were tested to achieve optimal peak
shape, retention time, and resolution.

The optimized chromatographic conditions used an
Agilent C18 column (250 mm x 4.6 mm, 5 um). The
mobile phase consisted of phosphate buffer and
acetonitrile in a suitable ratio with a flow rate of 1.0
mL/min. Detection was performed using a UV detector
at 241 nm.

Standard and sample solutions were prepared in
methanol and filtered through Whatman filter paper
before analysis. The solutions were injected into the
HPLC system, and chromatograms were recorded. The
method was validated according to ICH guidelines for
parameters including accuracy, precision, linearity,
robustness, limit of detection (LOD), and limit of
quantification (LOQ).

Method Objective

To develop and validate an RP-HPLC method for the
quantitative estimation of Imeglimin HCL in bulk drug
and pharmaceutical dosage forms.

Materials Required
Imeglimin HCL
Methanol (HPLC grade)
Acetonitrile (HPLC grade)
Phosphate Buffer

Water (HPLC grade)
HPLC Instrument

UV Detector

Analytical Balance
Sonicator

Whatman Filter Paper

Instruments Required

e Agilent HPLC System

Agilent C18 Column (250 mm x 4.6 mm, 5 pm)
UV Spectrophotometer

pH Meter

Electronic Balance
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e  Sonicator A=ecl

Method of Analysis by RP-HPLC

Imeglimin HCL standard was accurately weighed and Where:

transferred into a clean volumetric flask. Methanol was
added as solvent, and the solution was sonicated for 10—
15 minutes to obtain a clear homogeneous solution. The
solution was then filtered through Whatman filter paper.

Chromatographic separation was carried out using an
Agilent C18 column (250 mm x 4.6 mm, 5 um). The
optimized mobile phase consisted of phosphate buffer
and acetonitrile in a suitable ratio. The mobile phase was
filtered and degassed before use.

The flow rate was maintained at 1.0 mL/min, and
detection was carried out at 241 nm using a UV detector.
Standard and sample solutions were injected into the
HPLC system, and chromatograms were recorded for
analysis.

CHARACTERIZATION /
IMEGLIMIN HCL
UV-Visible  Spectrophotometric
Imeglimin HCL

Beer-Lambert Law Used in UV Spectroscopy

The concentration determination in UV spectroscopy is
based on the equation:

ANALYSIS OF

Analysis  of

List Of Chemical Reagents

e (\varepsilon) = molar absorptivity
e (c)=concentration
e (1) =path length

Determination of Amax

Procedure

e  Prepare standard stock solution of Imeglimin HCL
(100 pg/mL)

e Dilute to obtain 10 pg/mL solution

e  Scan between 200-400 nm

e Record wavelength showing maximum absorbance

Observation
e JAmax observed =241 nm

Preparation of Standard Stock Solution

e  Weigh accurately 10 mg of Imeglimin HCL

e  Transfer into 100 mL volumetric flask

e Dissolve in methanol and make volume up to 100
mL

Concentration obtained
10 mg100 mL=100pg/mL

Sr No | Name of Chemicals Manufacture
1. Acetonitrile(HPLCgrade) Merck Ltd.,India
2. Methanol(HPLCgrade Merck Ltd.,India
3. 0.1%formic Acid (HPLCgrade) | Merck Ltd.,India
4, water(HPLCgrade) Merck Ltd.,India
Selection Formulation
Sr No | Brand Name | Formulation Strength | Manufacturer
1. Imeglyn Tablet | Imeglimin HCI Tablet | 500 mg | Zyduscadila

HPLC SYSTEM SCHEMATIC

SOLVINT RESENVOMRS 2

e

COL L
AUTOVAMPLEN ovEN o TECIon WASTE

— L GO
— R PRARE PO T

‘ FLOW PATH SUMMANY

IMEGLIMIN HCL ANALYSIS: RP-HPLC & UV-VIS.
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List of Instruments
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Sr. No. | Name of Instrument Name Of Company
1 HPLC Instrument Agilent Tech. Gradient System with Auto injector
2 UV-Spectrophotometer | Analytical Technologies Limited
3 Column (C18) Agilent C18 (250 mm x 4.6 mm, 5um)
5 Balance WENSAR High Resolution Balance
6 Sonicator Ultrasonics Electronic Instrument

Selection of Analytical Technique

Among various analytical techniques such as UV
Spectrophotometry, HPLC, HPTLC, and LC-MS,
Reverse ~ Phase High  Performance Liquid
Chromatography (RP-HPLC) was selected for the
estimation of Imeglimin HCI in bulk drug and
pharmaceutical dosage form.

RP-HPLC was selected because of the following
advantages:

e Highaccuracy

e High precision

e  Good sensitivity

Selection of Formulation

Better peak resolution

Short analysis time

Suitable for quantitative estimation
Reliable and reproducible results

The analysis was carried out using Agilent Gradient
HPLC system equipped with Auto Injector, DAD
detector and C18 column.

Analytical Technique Selection
Sample — Solubility Study — UV Analysis — Method
Development — RP-HPLC Analysis — Validation

List of brand names of formulation of Trelagliptin Succinate

Sr No | Brand Name

Formulation

Strength | Manufacturer

1. Trelaglip Tablet

100 mg | Zuventus Healthcare

HPLC Analysis

The analysis of the drug was carried out on Agilent
Tech. Gradient System with Auto Injector, DAD and
Gradient Detector. The system was equipped with
Reverse Phase (Agilent) C18 column (4.6 mm x 250
mm, 5 um) and operated using Chemstation 10.1
software.

Stock Preparations

Stock I: Standard Sample Preparation

Standard Trelagliptin Succinate 5 mg was dissolved in
10 mL methanol.

Concentration = 500 pg/mL

Stock I1: Tablet Solution Preparation

Accurately weighed 29.37 mg tablet powder was
transferred into 10 mL methanol.

Concentration = 500 pg/mL

Accuracy Solution Preparations

Take 10 pg/mL tablet solution for accuracy study.
80% Level

e Take 0.1 mL tablet solution

e Add 4 pg/mL standard TLG

e  Make up volume to 10 mL with mobile phase

100% Level

e Take 0.1 mL tablet solution

e Add5 pg/mL standard TLG

e Make up volume to 10 mL with mobile phase
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120% Level

e Take 0.1 mL tablet solution

e Add 6 pg/mL standard TLG

e  Make up volume to 10 mL with mobile phase

HPLC Method Development

Selection of Analytical Technique

HPLC was selected as the analytical technique for
estimation of Imeglimin HCL in bulk drug and
pharmaceutical dosage form due to its high sensitivity,
precision, and accuracy.

Instruments

The analysis was carried out using

e Agilent Tech Gradient System with Auto Injector

e DAD Detector

e Reverse Phase C18 Column (250 mm x 4.6 mm, 5
pm)
UV detector
Chemstation 10.1 software

Selection of Stationary Phase

The column selected for the method was:
e Agilent C18 Column

e Dimension: 250 mm x 4.6 mm

e Particle size: 5 um

C18 column was selected because it provides:
e Good retention

e  Symmetrical peak shape

e  High reproducibility

e  Stable chromatographic performance
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Solubility Studies
Solubility studies were performed to identify a suitable
solvent.

RESULTS

e  Freely soluble in Methanol

e Poorly soluble in Water

e Soluble in pH-adjusted 0.1% Orthophosphoric Acid
buffer (pH 3)

UV Spectrophotometric Analysis

UV-Visible Spectrophotometer was used to determine

Amax of Imeglimin HCL in the range of 200—400 nm. UV Spectrophotometr

e Analytical Technologies
Spectrophotometer

o Double beam system

e  Quartz cuvette (1 cm path length)

e  Deuterium lamp

UV-Visible

Limited

Optimized Chromatogra

hic Conditions

Parameter Condition

Instrument Agilent HPLC

Software Chemstation 10.1

Column Agilent C18 (250 x 4.6 mm)
Particle Size 5um

Mobile Phase Methanol : Water (0.1% Formic Acid)
Ratio 55 : 45

Detection Wavelength | 249 nm

Flow Rate 0.7 mL/min

Temperature Ambient

Injection Volume 20 pL

pH 3

Run Time 15 min

Filter 0.45 um

preparation of Standard Stock Solution

e  Accurately weighed 10 mg of Imeglimin HCL and
transferred into 100 mL volumetric flask.

Dissolved in Methanol

Volume made up to 100 mL

Final concentration = 100 pg/mL

Solution was sonicated for 15 min for complete
dissolution.

Study of Chromatographic Conditions
Prepared 10 pg/mL solution and subjected to
chromatographic analysis using different mobile phases.

Trial Mobile Phases

Methanol + 0.1% OPA Water (90:10)
Methanol + 0.1% OPA Water (70:30)
Methanol + 0.1% OPA Water (50:50)
Methanol + 0.1% OPA Water (40:60)
Methanol + 0.1% OPA Water (20:80)
Methanol + 0.1% OPA Water (55:45)

Final optimized mobile phase
Methanol : Water (0.1% Formic Acid) = 55 : 45 v/v
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Method Development Summary

The RP-HPLC method for estimation of Imeglimin HCL
was optimized using:

e (18 Column

e  Methanol : Water (55:45) mobile phase

e Flowrate 0.7 mL/min

e Detection at 249 nm

The developed method showed
Good peak symmetry

e  Sharp peak

e  Suitable retention time

e Accurate quantification

Parameters Evaluated

Standard drug analysis was carried out using:
e  Melting point

Solubility

UV Spectrum and Amax

HPLC Chromatogram

Retention Time
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EXPERIMENTAL WORK SUMMARY

e Analytical Technique: HPLC chosen for estimating
Imeglimin HCL due to its high sensitivity, precision,
and accuracy.

e Instruments Used: Agilent Tech Gradient System
with Auto Injector, DAD Detector, Reverse Phase
C18 Column (250 x 4.6 mm, 5 um), UV detector,
Chemstation 10.1 software.

e Stationary Phase: Agilent C18 column (250 x 4.6
mm, 5 um) selected for good retention, symmetrical
peaks, reproducibility, and stable performance.

e Solubility: Freely soluble in Methanol, poorly
soluble in Water, soluble in pH 3 (0.1%
Orthophosphoric Acid buffer).

e Optimized HPLC Conditions

Mobile Phase: Methanol : Water (0.1% Formic Acid)
55:45 viv

Flow Rate: 0.7 mL/min

Detection Wavelength: 249 nm

Injection Volume: 20 pL

Column: Agilent C18 (250 x 4.6 mm, 5 pum)

Run Time: 15 min, pH 3, ambient temperature.

e UV Analysis: Amax determined using UV-Visible
Spectrophotometer (200400 nm range).

e Standard Stock Solution: 100 pg/mL prepared by
dissolving 10 mg Imeglimin HCL in 100 mL
Methanol, sonicated for 15 min.

e Method Summary
RP-HPLC method optimized for sharp, symmetric
peaks, suitable retention time, and accurate
quantification.

e Parameters Evaluated: Melting point, solubility,
UV Amax, HPLC chromatogram, retention time.

Study of Chromatographic Conditions of Imeglimin

HCL

Preparation of Standard Solution

e Accurately weighed 10 mg of Imeglimin HCL.

e Transferred into 100 mL volumetric flask.

e Dissolved in Methanol.

e Volume made up to mark with Methanol to get 100

pg/mL stock solution.

Sonicated for 15 minutes for complete dissolution.

e From this stock solution, 0.1 mL was transferred
into 10 mL volumetric flask.

¢ Volume made up to mark with mobile phase.

e Final concentration obtained = 10 pg/mL.

Chromatographic Conditions

e Analytical Column: Agilent C18 Column (250 mm
x 4.6 mm, 5 um)

Injection Volume: 20 pL

Flow Rate: 0.7 mL/min

Detection Wavelength: 249 nm

Run Time: 10 min
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Method Development of HPLC

Mobile Phases Tried

Sr. No. | Mobile Phase

Methanol : 0.1% OPA Water (90:10)
Methanol : 0.1% OPA Water (70:30)
Methanol : 0.1% OPA Water (50:50)
Methanol : 0.1% OPA Water (40:60)
Methanol : 0.1% OPA Water (20:80)
Methanol : 0.1% OPA Water (20:80)
Methanol : 0.1% OPA Water (50:50)
Methanol : 0.1% OPA Water (55:45)

DN PD|IWIN| -

Optimized Mobile Phase
e Methanol : Water (0.1% OPA) =55 : 45
e pH adjusted to 3.0

Analysis of Standard Drug

The standard drug was analyzed by:
e  Melting point

Solubility

UV spectra and Amax

HPLC chromatogram
Retention time

Selection of Wavelength by UV Spectrophotometry
Standard Stock Solution

(Stock I)

e Weighed 10 mg of Imeglimin HCL

e Transferred into 100 mL volumetric flask
e Dissolved in Methanol

e Volume made up to 100 mL

e  Final concentration = 100 pg/mL

Stock 11

e Took 0.2 mL from Stock |

e Transferred into 10 mL volumetric flask
e  Made volume with mobile phase

e Final solution prepared for analysis

Optimized Chromatographic Conditions
Column: Agilent C18 (250 x 4.6 mm)
Particle Size: 5 um
Injection Volume: 20 pL
Flow Rate: 0.7 mL/min
Detection: 249 nm

Run Time: 15 min
Mobile Phase: Methanol
Acid) (55:45)

e pH:3.0

: Water (0.1% Formic

Procedure for Calibration Curve
Prepared stock solution of 100 pg/mL.
Pipetted:

0.2mL

0.4 mL

0.6 mL

0.8 mL

1.0mL

O O O O O e o
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e Diluted each to 10 mL with mobile phase. e Drug concentration
o Peak area
Final concentrations obtained
e 2pg/mL Concentration Range
e 4pg/mL Sr. No | Concentration (pg/mL)
e 6 pg/mL 1 2
e 8pg/mL 2 4
e 10 pg/mL 3 6
e  Samples were injected into HPLC. 4 8
e  Peaks were recorded at 249 nm. S 10
e Calibration graph plotted between:
o Concentration Acceptance Criteria
o Peak Area e Calibration curve should be linear.
e Correlation coefficient should be not less than
System Suitability Parameters 0.999.
System suitability was performed to check:
e Resolution Accuracy
e Reproducibility Accuracy indicates closeness of measured value to true
e  Performance of chromatographic system value.
e Five replicate injections were taken. % Recovery.
Validation of Method Acceptance Criteria
The developed RP-HPLC method was validated ® Mean recovery should be 98-102%
according to ICH guidelines. o  %RSD should be less than 2.0%
Linearity

Linearity shows direct relationship between:

Trials Performed During Method Development
Trial No. Mobile Phase Observation
Trial 1 | Methanol : Water (0.1% OPA) = 90:10 | Peak not satisfactory / poor separation
Trial 2 | Methanol : Water (0.1% OPA) = 70:30 | Broad peak observed
Trial 3 | Methanol : Water (0.1% OPA) = 50:50 | Improved separation
Trial 4 | Methanol : Water (0.1% OPA) = 40:60 | Peak broad / retention issue
Trial 5 | Methanol : Water (0.1% OPA) = 20:80 | Poor peak shape
Trial 6 | Methanol : Water (0.1% OPA) = 20:80 | (Flow 0.7) Unsatisfactory
Trial 7 | Methanol : Water (0.1% OPA) = 50:50 | Better
Trial 8 | Methanol : Water (0.1% OPA) = 55:45 | (Flow 0.7 Best peak, sharp, symmetric

RESULT DISCUSSION
Chromatogram of Trial 2.

VWD1 A, Wavelength=230 nm (000002.D)

mAU
250~
2

2

200-| ¥
150 ‘
[

100 | ‘

50 ‘ [

-50 T T T T T
S 8 10 il

Fig. No. 11: Chromatogram of Trial 2.

Table No. 11: Trial-2 of chromatogram of Imeglimin HCL.
No. | RT[min] | Area[mVV*s] | Area% | TP | TF
1 4.359 1372.2932 | 100.00 | 9521 | 0.83
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Observation: Ghost peak was observed, so method was reject
Chromatogram of final Trial 8

DAD1 A, 8ig=230,16 Ref=360,100 (25102024\0S000001.D)

mAU ]

800

600

400

200 -

= 3,945 - IMEGLIMIN HCL

T T T T
2 4 6 8

mir}

Fig. No. 17: Chromatogram of final Trial 8.

Table No. 17: Final Trial-8 of chromatogram of Imeglimin HCL.

Observation: Sharpe peak were obtained satisfactory
result was found, so method was selected

Calibration experiment
[1 RP-HPLC Method

The data obtained in the calibration experiments when
subjected to linear regression analysis showed a linear
relationship between peak areas and concentrations in the

No. | RT[min] | Area[mV*s] | TP TF | Resolution

1 3.945 905.14233 | 11477 | 0.79 -

range 2- 10p g/mL for Imeglimin HCL (Table No:19)
depict the calibration data of Imeglimin HCL The

respective linear equation for Imeglimin HCL was Y=
428.2x+59.02 where X is the concentration and y is area

(FigNo0.20).

Table No. 19: Linearity data for Imeglimin HCL.

of peak. The correlation coefficient was 0.999. The
calibration curve of Imeglimin HCL is depicted in

www.ejbps.com

Fig. No. 20: Calibration curve of Imeglimin HCL (HPLC).
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Method Conc Peak area(uV.sec) Average peak area | S.D. of Peak % RSD of
pg/ml 1 2 (LV.sec) Area Peak Area
2 906.1423 | 905.3432 905.7428 0.57 0.06
4 1800.2926 | 1801.027 1800.6603 0.52 0.03
RP- HPLC Method 6 2610.3544 | 2608.360 2609.3576 1.41 0.05
8 3474.3530 | 3476.523 3475.4382 1.53 0.04
10 4351.7192 | 4349.407 4350.56 1.63 0.04
Equation Y= 428.2x+59.02
R2 0.999
IMEGLIMIN HCL y = 428.2x + 50.02
R%Z=0.999
5000.0000
4500.0000
4000.0000 /.
3500.0000 -/
= 3000.0000 =
. 2500.0000 =
X 2000.0000 & Seriesl
= 1500.0000 /./ U Seriesl
1000.0000 - inear (Series1)
500.0000
0.0000
0 2 4 6 8 10 12
Axis Title
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8.2. Analytical of Method Validation

1. Linearity

From Imeglimin HCL standard stock solution, different
working standard solution (2- 10pg/ml) were prepared in

Table No. 20: Linearity of Imeglimin HCL.

European Journal of Biomedical and Pharmaceutical Sciences

mobile phase 20 pl of sample solution was injected
into the chromatographic system using mixed volume
loop injector Chromatograms were recorded. The area
for each concentration was recorded.

Sr. No. Colr:gzg;[irriglnor;ggﬁml Area Imeglimin HCL
1 2 905.7428
2 4 1800.6603
3 6 2609.3576
4 8 3475.4382
5 10 4350.5600

2. Accuracy
Recovery studies were performed to validate the
accuracy of developed method. To pre analyzed tablet

Accuracy 120%

solution, a definite concentration of standard drug
(80%, 100%, and 120%).

DAD1 A, Sig=249,16 Ref=360,100 (05032025M000024.0)
mAU ]

800

600

400

==~ 3946 - IMEGLIMIN

200

||

|

0 SR 1 L. S

: : - - -
2 4

T T T T T
6 8

Fig. 35: Chromatogram of Accuracy 120%.

Table 22: Result of Recovery data for Imeglimin HCL.

METH OD Drug Level | Amt. taken | Amt. Added | Absorbance Amt. recovered %Recovery
(%) (ng/m1) (ng/ml) Mean* + S.D. Mean *+S.D. Mean *+ S.D.
RP- 80% 2 1.6 3.63+£0.012 1.63+0.012 101.5+0.78
HPLCMethod IGM | 100% 2 2 4.00+0.004 2.00+0.004 99.77+0.21
120% 2 2.4 4.3940.002 2.39+0.002 99.42+0.08
Mean of each 2 reading for RP-HPLC method
Statistical VValidation of Recovery Studies Imeglimin HCL
Level Mean Standard
METH OD Drug (%) | % Recovery | Deviation* % RSD
80% 101.59 0.78 0.77
RP- HPLC Method | IGM | 100% 99.77 0.21 0.21
120% 99.42 0.08 0.08

Denotes average of three determinations for RP-
HPLC

Accuracy of RP-HPLC method is ascertained by
recovery studies performed at different levels of
concentrations (80%, 100% and 120%). The %
recovery was found to be within 98-102% (Table No.
22,23).
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3. System suitability parameters: (Repeatability)

To ascertain the resolution and reproducibility of the
proposed chromatographic system for estimation of
Imeglimin HCL system suitability parameters were
studied.
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4. Precision

The method was established by analyzing various
replicates standards of Imeglimin HCL. All the solution
was analyzed thrice in order to record any intra-day &
inter-day variation in the result that concluded

5. Robustness

The Robustness of a method is its ability to remain
unaffected by small deliberate changes in parameters.
To evaluate the robustness of the proposed method,
small but deliberate variations in the optimized method

European Journal of Biomedical and Pharmaceutical Sciences

parameters were done. The effect of changes in mobile
phase composition and flow rate, wavelength on
retention time and tailing factor of drug peak was
studied. The mobile phase composition was changed in
(1 ml/min™) proportion and the flow rate was varied by
(x1ml/min™), and wavelength change (1 ml/min™) of
optimized chromatographic condition. The results of
robustness studies are shown in (Table No.26).
Robustness parameters were also found satisfactory;
hence the analytical method would be concluded.

i
DAD1 A, Sig=249,16 Ref=360,100 (05032025\IM000019.D)

800

600

400

= 3.946 - IMEGLIMIN

200

T T
mi

Chromatogram for Marketed Formulation.

Analysis of marketed formulation

Lable %Lable o
Assay Drug Claimed Amt. Found Claim SD | %RSD
4 4.05 101.33 | 0.13 | 0.414
Rp-HPLC Method | IGM 4 4.058 10145 | 0.42 | 0.414
Analysis of marketed formulation were also %Lable formulations.
Claim was found to be 98-101% Satisfactory are
conclude. CONCLUSION

Summaryo RP-HPLC method

Attempts were made to develop RP-HPLC method
for estimation of Imeglimin HCL fromtablet. For
the RP - HPLC method, Agilent (Autosampler) Gradient
System DAD Detector and C18 (Agilent) with 250mm
x4.6 mm i.d and 5um particle size Methanol: Water 0.1
% Formic Acid (55:45v/v) pH 3.0 was used as the
mobile phase for the method. The detection wavelength
was 249 nm and flow rate was 0.7 ml/min. In the
developed method, the retention time of Imeglimin HCL
were found to be 3.9 min.

The developed method was validated according to the
ICH guidelines. The linearity, precision, range,
robustness was within the limits as specified by the ICH
guidelines. Hence the method was found to be simple,
accurate, precise, economic and reproducible.

So, it is worthwhile that, the proposed methods can
be successfully utilized for the routine quality control
analysis Imeglimin HCL in bulk drug as well as in
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Simple, rapid, accurate and precise RP-HPLC have been
developed and validated for the routine analysis of
Imeglimin HCL in API and tablet dosage forms. Both
methods are suitable for the determination of Imeglimin
HCL in Single-component formulations without
interference of each other. The developed methods are
recommended for routine and quality control analysis of
the investigated drugs component pharmaceutical
preparations. The amount found from the proposed
methods was in good agreement with the label claim of
the formulation. Also the value of standard deviation
and coefficient of wvariation calculated were
satisfactorily low, indicating the suitability of the
proposed methods for the routine estimation of tablet
dosage forms.
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