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ABSTRACT:

A simple, sensitive, precise and stability indingtiReverse phase high performance liquid chromapiuc
method has been developed for the quantitativeysisabf drug Glibenclamide present in tablet foratn and
bulk drug. The HPLC separation was achieved anrSgtry C18 (4.6 x 100mm, j5m, Make: XTerra) with the
mobile phase and detection at 228nm.The proposedoshgrovided linear responses within the concéntra
range 10-5Qig mL™*for Glibenclamide. LOD and LOQ values for the wetisubstance were 0.03 and
0.07 mg mL?, respectively. Correlation coefficient of the regression equations for the impuritiesengreater
than 0.999 in all cases. The precision of the ntkthias demonstrated using intra- day assay RSD%valhich
were less than 1% in all instances. No interfereinom any components of pharmaceutical dosage fams
degradation products was observed.

Key Words: Working standard of Glibenclamide, Reverse Phagh Rierformance Liquid Chromatography, and
validation.
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Glibenclamide-(4-[N (cyclohexylcarbamoyl)sulfamoyl] phenethyl)-2-metlgbenzamide or 1-[[p-[-2-(5-chloro-

o-anisamanido)ethyl]phenyl]-sulphonyl-3cyclohyxyar a sulphonyl urea derivatié®?a white crystalline
odorless powder without any taste, practically inBle in water, sparingly soluble in methylene chie, slightly
soluble in ethanol, methanol and insoluble in imtlyl ether .It dissolves in dilute alkali hydrog#f®
.Glibenclamide is an anti diabetic drug which bg®mo the second generation oral hypoglycemic classused
to assist in the control of mild to moderately sevigpe 2 diabetes mellitus that does not requiseiasulin, a
drug of choice for initiating treatment in noninsutiependent diabetes when diet and weight cofaiisl " & A
high performance liquid chromatographic methodesatibed for estimation of Glibenclamide in humarust?,
Simultaneous Spectrophotometric Estimation anddétitbn of Three Component Tablet Formulation Caritay
Pioglitazone Hydrochloride, Metformin Hydrochlorided Glibenclamidé® ,Spectrophotometric Estimation of
Glibenclamide ®'? | HPLC method was developed for the simultaneoeterthination of metformin and
Glibenclamid&3'¥ and Reversed-phase high performance liquid chrognaphy (RP-HPLC) method was
developed for screening counterfeit mediciiegere developed. The present method was rapidrate;précised
and economic method for routine analysis of Glileméde present in tablets.

Reagents and Standard — Glibenclamide tablets:

Water HPLC Grade, Glibenclamide Working Standand, Acetonitrile and Potassium dihydrogen phosphate.

Chromatographic Parameters

Equipment : High performance liquid chromatograpluipped with
Auto Sampler and DAD or UV detector.
Column : Symmetry C18 (4.6 x 100mmpi, Make: XTerra) or equivalent
Flow rate : 0.8 mL per min
Wavelength 1228 nm
Injection volume :2Qul
Column oven : Ambient
Run time :5min
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Preparation of Phosphate buffer: Weigh 7.0 grams of Potassium dihydrogen Phosphitea 1000ml beaker,

dissolve and diluted to 1000ml with HPLC water. égted the pH to 7.0 with Potassium Hydroxide.
Preparation of mobile phase:Mix a mixture of above buffer 600mL (60%) and 40Q of Methanol HPLC
(40%) and degas in ultrasonic water bath for 5 neisiFilter through 0.45 p filter under vacuunréition.

Diluent Preparation: Mobile Phase as diluent.

Preparation of the Glibenclamide Standard & SampleSolution:

Standard Solution Preparation: Accurately weigh and transfer 10mg of Glibenclamilerking standard into a
10 mL volumetric flask add about 7 mL of Diluentdasonicate to dissolve it completely and make vewp to
the mark with the same solvent. (Stock solution).

Further pipette 5 ml of the above stock solutiotoia 50ml volumetric flask and dilute up to therknaith
diluents. Mix well and filter through 0.45um filt€urther pipette 3 ml of the above stock solutiotoia 10ml
volumetric flask and dilute upto the mark with @ihis. Mix well and filter through 0.45um filter

Sample Solution PreparationWeigh 5 Glibenclamide Tablets and calculate theraye weight. Accurately
weigh and transfer the sample equivalent to 10 im@lidenclamide into a 10 mL volumetric flask. Adtout 7
mL of diluent and sonicate to dissolve it comphgt@hd make volume up to the mark with diluent. Migll and
filter through 0.45um filter.

Further pipette 5 ml of the above stock solutioto in 50ml volumetric flask and dilute up to the knavith
diluent. Mix well and filter through 0.45um filteEurther pipette 3 ml of the above stock solutiotoia 10ml
volumetric flask and dilute up to the mark withugiht. Mix well and filter through 0.45um filter

Procedure:

Inject 20pL of the standard, sample into the chromatograpystem and measure the area for the Glibenclamide

peak and calculate the %Assay by using the formulae
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System Suitability:

Tailing factor for the peak due to GlibenclamideStandard solution should not be more than 1.5.ftieal
plates for the Glibenclamide peak in Standard smiuthould not less than 2000

Precision:

Accurately weigh and transfer 10 mg of GlibencldenWorking standard into a 10 mL volumetric flaskl @about
7 mL of Diluent and sonicate to dissolve it comelgtand make volume up to the mark with the sanheest
(Stock solution)

Further pipette 5 ml of the above stock solutiotoia 50ml volumetric flask and dilute up to therknaith
diluent. Mix well and filter through 0.45um filteFurther pipette 3 ml of the above stock solutiotoia 10ml
volumetric flask and dilute up to the mark withugiht. Mix well and filter through 0.45um filter.

Intermediate Precision/Ruggedness:

Accurately weigh and transfer 10 mg of GlibencldenWorking standard into a 10 mL volumetric flaskl @about
7 mL of Diluent and sonicate to dissolve it comelgtand make volume up to the mark with the sanheest
(Stock solution)

Further pipette 5 ml of the above stock solutioto in 50ml volumetric flask and dilute up to the knaith
diluent. Mix well and filter through 0.45um filteEurther pipette 3 ml of the above stock solutiotoia 10ml
volumetric flask and dilute up to the mark withiludnt. Mix well and filter through 0.45um filter.

Accuracy:

Accurately weigh and transfer 10mg of GlibenclaenWlorking standard into a 10 mL volumetric flaskl about
7 mL of Diluent and sonicate to dissolve it comglgtand make volume up to the mark with the sanheest
(Stock solution)

Further pipette 5 ml of the above stock solutioio ia 50ml volumetric flask and dilute to the marikh diluent.
Mix well and filter through 0.45um filtefFurther pipette 3 ml of the above stock soluticio ia 10ml volumetric

flask and dilute up to the mark with diluent. Mixelivand filter through 0.45um filter
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Linearity:

Accurately weigh and transfer 10mg of GlibenclaenkP| sample into a 10 mL volumetric flask add abowmL
of Diluent and sonicate to dissolve it completehyl anake volume up to the mark with the same solV&tbck
solution).

Further pipette 5 ml of the above stocluson into a 50ml volumetric flask and dilute up the mark with
diluent. Mix well and filter through 0.45um filter.

Limit of Detection:

Preparation of 30ug/ml solution:

Accurately weigh and transfer 10mg of Glibenclamiderking standard into 10mL volumetric flasks adabat 7
mL of Diluent and sonicate to dissolve it complgtahd make volume up to the mark with the sameeslv
(Stock solution).

Further pipette 5 ml of the above stock solutioto in 50ml volumetric flask and dilute up to the knaith
diluent. Mix well and filter through 0.45um filteEurther pipette 3ml of the above stock solutioro iat 10ml
volumetric flask and dilute up to the mark withugiht. Mix well and filter through 0.45um filter.

Preparation of 0.8% solution At Specification leve(0.024ug/ml solution):

Pipette 1mL of 10pug/ml solution into a 10 ml of wwietric flask and dilute up to the mark with dilueRipette
1mL of 10pg/ml solution into a 10 ml of volumetfiask and dilute up to the mark with diluent.

Further pipette 0.8mL of above diluted solutioroiat 10 ml of volumetric flask and dilute up to timark with
diluent.

Limit of quantification:

Preparation of 30ug/ml solution:

Accurately weigh and transfer 10mg of Glibenclamiderking standard into a 10 mLVolumetric flasks admbut
7 mL of Diluent and sonicate to dissolve it comglgtand make volume up to the mark with the sanheest

(Stock solution).
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Further pipette 5 ml of the above stock solutiotoia 50ml volumetric flask and dilute up to therknaith

diluent. Mix well and filter through 0.45um filt&urther pipette 3 ml of the above stock solutioto ia 10ml
volumetric flask and dilute up to the mark withugiht. Mix well and filter through 0.45um filter
Preparation of 2.5% solution At Specification leve(0.07ug/ml solution):
Pipette 1mL of 10pg/ml solution into a 10 ml ofwmetric flask and dilute up to the mark with ditePipette
1mL of 10pg/ml solution into a 10 ml of volumetfiask and dilute up to the mark with diluent. Fertipipette
2.5mL of above diluted solution into a 10 ml of waletric flask and dilute up to the mark with diltien
Robustness:
As part of the Robustness, deliberate change irrlbw rate, Mobile Phase composition, Temperatuaeidtion
was made to evaluate the impact on the method.
A). the flow rate was varied at 0.6 to 1.0 ml/mstandard solution 30 pg/ml was prepared and

Analysed using the varied flow rates alonthvmethod flow rate.
B). The Organic composition in the Mobile phase wased from 35% to 45%:

Standard solution 30 pg/ml was prepared aatiysed using the varied Mobile phase

Composition along with the actuali® phase composition in the method

Calculation:

AT WS DT P Avg Wt
PN L R - S y QA S i [ oTg
A3 D3 W 100 Label Claim

Where:
AT = Peak Area of Glibenclamide obtained with {@&tparation
AS = Peak Area of Glibenclamide obtained with d&ad preparation
WS = Weight of working standard taken in mg
WT = Weight of sample taken in mg

DS = Dilution of Standard solution
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DT = Dilution of sample solution

P = Percentage purity of workitanslard
Results and Discussions:
System suitability;
Standard solution is injected five times and Flaterwas maintained at 0.8 ml/min. temperature afron kept
ambient and the column effluents were monitore@2& nm chromatograms were taken and System sityabil
parameters were computed. The system suitabilisycaéculated as per ICH guidelines (figure no.2, 3)

Figure No-2: Glibenclamide sample.
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Figure No-3: Glibenclamide standard.
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Precision:

Precision was evaluated by carrying out six indeleat sample preparation of a single lot of forrtiata The
sample preparation was carried out in same manseteacribed in sample preparation. Percentageiveslat
standard deviation (percentage RSD) was found tedsethan 2% that proves method is precise (tatlb).

Table No-1: Summary of precision:

Injection Area
Injection-1 2587374
Injection-2 2585151
Injection-3 2596144
Injection-4 2587725
Injection-5 2576851

Average 2586649

Standard Deviation 6893.7
%RSD 0.27

Intermediate precision:

The intermediate precision of method carried outibing the different column with same dimensionglidferent day

and area percentage RSD found to be 0.42 (takk}.no.

Table No-2: Summary of Intermediate Precision

Injection Area
Injection-1 2540013
Injection-2 2539567
Injection-3 2526321
Injection-4 2546914
Injection-5 2555425

Average 2541648

Standard Deviation 10717.5
%RSD 0.42
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Accuracy (Recovery studies):

To check the degree of accuracy of the method vesgostudies were performed in triplet by standaddition
method at 50%, 100% and 150% concentration le¥eiswn amounts of standard Glibenclamide was added t
the pre-analyzed samples and subjected to the pedpdPLC method. Results of recovery studies aveishn
table no.3.

Table No-3: Summary of Recovery studies.

Linearity:

%Concentra
tion Amount | Amount % Mean
(at Area | Added Found | Recover | Recover
specification (mg) (mg) y y
Level)
50% 1‘2253 5.68 578 98.2%
100% 255%49 10.0 997 | 100.3%| 99.8%
150% 3269798 13.05 12.93 100.9%

Linearity was studied by preparing standard soh#iat different concentration levels. The lineariyge for

Glibenclamide found to be as 10-50mcg/ml. The regjom equation for y = 82682x + 14082 with coriielat

coefficient () 0.999 (table no.4, Figure no.1).

Table No-4: Summary of Linearity.

S.No Linearity Concentration Area
Level

1 I 10pg/ml 877298
2 I 20pg/mi 1606180
3 11 30ug/ml 2519518
4 WY 40ug/ml 3310612
5 vV 50 pg/ml 4159223

Correlation Coefficient 1.000
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Figure No-1: Linearity Graph.
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LOD and LOQ:

The LOD concentration obtained is 0.0000264mg/mi) @.8% with respect to working concentration of
0.03mg/ml. The LOQ concentration obtained is 0.0®d/ml (or) 2.5% with respect of working concentratof
0.08mg/ml (table no.5 and 6).

Table No-5: Summary of LOD.

Working conc. (mg/ml) | LOD Conc. (mg/ml) | Signal To Noise
Component Ratio
Glibenclamide | 0.03 0.000024 2.8

Table No-6: Summary of LOQ.

Component | Working conc. (mg/ml)| LOD Conc. (mg/ml) Signal To Noise
Ratio

Glibenclamide 0.03 0.00007 10.32
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Robustness:

The Robustness of method as carried out by chanbem@hromatographic conditions such as changeganic
phase composition in mobile phase and flow ratéatians. With the change of composition of mobileape
10%less, actual, 10% more with organic phase aadg#in flow rate of 0.6, 0.8 and 1.0 ml their UBRling
factor, USP plate count was calculated (table remd3).

Table No-7: Summary of Robustness.

Change in Organic System Suitability Results
S.No Composition in the 3
) USP Plate Count USP Tailing
Mobile Phase
1 10% less 2653 1.2
*Actual 2545 1.25
3 10% more 2465 13

Table No-8: Summary of Robustness.

System Suitability Results
Flow Rate
S.No (mi/min) USP Plate Count USP Tailing
1 0.6 2708 1.2
2 0.8 2545 1.3
3 1.0 2354 1.35

Conclusion:

The proposed method is simple, specific, accunateprecise and hence can be used in routine fonatsbn of
Glibenclamide in tablet dosage. Statistical analgdithe results has been carried out revealinly Agguracy and
good precision. The percentageRSD for all parametas found to be less than two, which indicatesvadidity
of the method and assay results obtained by thikadeare in fair agreement. The developed methadeaused

for routine quantitative simultaneous estimatiortibenclamide in tablet dosage form.
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