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ABSTRACT

A new simple, accurate, precise, reproducible d$tgbindicating Reverse Phase-High Performance ldqu
Chromatography method was developed for the simetius estimation of Metformin and Sitagliptin ulkbas
well as in pharmaceutical dosage form by using Sgmnt18 column (4.6 x 150mm, BB, Make: XTerra) in
isocratic mode. The mobile phase was prepared lyguBotassium Dihydrogen Phosphate and Acetonifrile
different ratio at different pH. Several trials veeperformed and it was found that the ratio Of G563 Potassium
Dihydrogen Phosphate (with pH 5.8 which was adpidtye using Sodium Hydroxide) and Acetonitrile resipely
shown a good peak. The detection was carried o@64tnm. The method was linear over the conceptiatinge
for Metformin 100-300ppm and Sitagliptin 10-30pgdrhe % recoveries of Metformin and Sitagliptin wirend to
be 98.8 to 100.7% and 99.1 to 100.6% respectividie. LOD for the drug Metformin was found to be Qgénl,
LOQ for the Drug Metformin was found to be L & the LOD for the drug Sitagliptin was founal be
0.1xg/mL, LOQ for the drug Sitagliptin was found to(4.g/mL. The drug content formulations were quantifigd
using the proposed analytical method. The propasethod can be successfully applied in the quatiytrol of
bulk and pharmaceutical dosage forms. The method also applied for the determination of Metformin &
Sitagliptin in the presence of their degradatiomgucts formed under variety of stress conditiot®e method was
applied for the determination of Metformin & Sitgogin in the presence of their degradation produfcisned under
the variety of stress conditions. The validationntdthod was carried out utilizing International Gerence on
Harmonization (ICH) guidelines. The described Hidterformance Liquid Chromatography method was
successfully employed for the analysis of pharmtiead formulations containing combined dosage form.

Key words. Metformin, Sitagliptin, Simultaneous EstimatioReverse Phase —High Performance Liquid
Chromatography, Validation, ICH- Guideline, Degrthola

INTRODUCTION

As the number of individuals affected by diabetescontinuing to increase worldwide, the need fdeaive
management assumes ever greater urgency. Newsegla§ medications, particularly those which woik the
incretin pathway, achieve glucose lowering and miring risks associated with more traditional tipéea. Ideally,
combination therapies should be well tolerated veaient to take, have few contraindications, havevarisk of
hypoglycemia and weight gain, and be reasonablgceffe over both the short and long term such &s th
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combination of Metformin (MF) and the dipeptidylgiglase-4 (DPP-4) inhibitor Sitagliptin (SG). Thieemical
structure of the drugs was represented in Fig. &RIrespectively.
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Sitagliptin
Fig. no.2 Structure of Sitagliptin

Sitagliptin  phosphate monohydrate (SPM) chemicalli8R)-3-amino-1-[3-(trifluoromethyl)-5, 6-Dihydro
[1,2,4]triazolo[4,3a] pyrazin-7(84)-yl]-4-(2,4,5-trifluorophenyl)butan-1-one phospbatydrate(Fig. 2) is oral
hypoglycemic drug of the dipeptidyl peptide&@PR4) inhibitor class. DPP-4 inhibitors represent awvne
therapeutic approach to the treatment of type Beadés that functions to stimulate glucose depenidsntin release
and reduce glucagons levels. This is done throngibition of the inactivation of in cretins, pauiarly glucagon-
like peptide- 1 (GLP-1) and gastric inhibitory ppgptide (GIP), thereby improving glycemic contrtid]. Several
analytical methods based on UV [4-6], Spectroflmetiry [6], RP-HPLC [7-8], LC-MS/MS [9-11] was reped for
the determination of Sitagliptin phosphate monohtalin plasma and urine of humans, rats and dogsfolhin
hydrochloride (MTF) (GH;:Ns.HCI) is 1: 1 dimethylbiguanidine monohydrochlorigean anti-diabetic drug from
the biguanide class of oral Hypoglycaemic ageritgrgorally in the treatment of non —insulin-depentddiabetes
mellitus[12] .Major action of Metformin HCI in ineasing glucose transport across the cell membras&eiletal
muscle[13-14]. Several analytical methods basedJun[15-18], Spectroflourimetry [15], Reverse Pha#eLC
[19-27], HPTLC [28] and LC-MS/MS [29] was reportéat the determination of Metformin. Although litévae
survey reveals that various methods were repomedvietformin (MTF) and Sitagliptin (SPM) both foingle
estimation and in combination with others drugs, fm method was reported for the analysis of trdrsgys in
combination.

MATERIALSAND METHODS

Chemical and Reagent Used: The following chemicals were procured for the psxé&Vater [HPLC Grade],
Metformin & Sitagliptin [Working Standards], Methanol [HPLC Grade] & Soditigdroxide all the chemicals
were procured from STANDARD SOLUTIONS, HCprocured from FINAR CHEMICAL LIMITED, NaOH
procured fromS D FINE- CHEM LIMITED & H,O, procured from ALPHA PHARMA LIMITED. Metformin &
Sitagliptin Tablets 500mg&50mg were collected from the Locarketand the manufacturer was MSD, Brand
name Janumet[30].
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Apparatus and Chromatographic Conditions:

Equipment Used High Performance Liquid Chromatolgyapguipped with Auto Sampler & DAD or UV Detector
Column Use Symmetry C18 (4.6 X 150nm, 3.5 um, Make: XTerraEquivalen
Flow Rate Maintaine 0.9 mL per mir
Wavelength Selected 254 nm
Injection Volume 20pL
Column Oven Maintained| Ambient
Run Time 7 min.
Detector Photo diode array
Soft ware Empower 2
MFD By WATERS

Preparation of Phosphate buffer [31-32]: The Buffer Solution was prepared by weighing 7r.@ngs of KHPQO,
into a 1000ml beaker, dissolved and diluted to hAI08f water [HPLC grade]. Then the pH was adjudte8.8with
Sodium hydroxide.

Preparation of mobile phase: The Mobile Phase was prepared by mixing a mixtfirgbove buffer 650 ml (65%)
and 350 ml of Acetonitrile HPLC (35%) and degasuitrasonic water bath for 5 minutes. Then it wdkerfed
through 0.45 p filter under vacuum filtration.

Diluent Preparation: The same Mobile Phase was used as Diluent.

Preparation of the M etformin & Sitagliptin Standard & Sample Solution:

Standard Solution Preparation: The Standard Stock Solution of the drug was prephayeweighing accurately and
transferred 10 mg Metformin and 10mg Sitagliptworking standard into a 10ml & 100ml clean dry vokitric
flask respectively. About 7ml&70ml of Diluent weaglded and sonicated to dissolve it completely Aedvblume
was made up to the mark with the same solventhBuftom the above prepared Stock Solution pipafte2ml of
Metformin & Sitagliptininto a 10ml volumetric flask and diluted up to thark with diluent.

Sample Solution Preparation: The Sample Stock Solution was prepared by weighiogurately and transferred
936.9 mg of Metformin and Sitagliptifablet powder into a 100ml clean dry volumetricsla70ml of the diluent
was added and sonicated to dissolve it completedythe volume was made up to the mark with the ssohent.
Further from the above prepared Stock Solution 0gbtution was pipette out into a 10ml volumetriask and
diluted up to the mark with diluent.

Standard & Sample Solution Injected inside the Column [33]: About 20uL of Standard and Sample Solutions
were injected into the chromatographic system &edpeak area were measured for the Metformin atag)Igitin
respectively. Then the %Assay was calculated bygutie suitable formulae.

System Suitability [34]: The Tailing factor of the peaks due to MetforminS8tagliptin in Standard solution
should not be more than 1.5. The Theoretical plédeghe Metformin& Sitagliptin peaks in Standardigion
should not be less than 2000.

System Suitability Results (M etfor min):
1) The Tailing factor obtained from the standalfédtion wasl.5
2) The Theoretical Plates obtained from the stah@gection was1817.5

Assay of Metfor min:

Assay % =L x D5 DL P _Av9WE_ o 100

AS DS WT 100 Label Claim
Where:
AT = average area counts of sample preparation.
AS = average area counts of standard preparation.
WS = Weight of working standard taken in mg.
WT= Weight of Sample taken in mg.
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DS = Dilution of Standard solution.

DT = Dilution of sample solution.

P = Percentage purity of working standard.
LC = Label Claim of Metformin mg/ml.

2015521 10 2 _ 100 _ 10 _ 999 _ 9369
X X—=X——X—X—"—X—=-%X100 =99.6%

Assay % =
y 2020755 10 10 936.9 04 100 500

System Suitability Results:
1). The Tailing factor obtained from the standanjédtion wasl.2
2). The Theoretical Plates obtained from the stathofgection wagi267.5

Assay Calculation for Sitagliptin:

ws x DT P Avg Wt
DS WT 100 Label Claim

Assay % :% X x 100
Where:

AT = average area counts of sample preparation.
AS = average area counts of standard preparation.
WS = Weight of working standard taken in mg.
WT= Weight of Sample taken in mg

DS = Dilution of Standard solution

DT = Dilution of sample solution

P = Percentage purity of working standard

LC = Label Claim of Sitagliptin mg/ml

130152 , 10 _ 2 _ 100 _ 10 _ 998 _ 9369
— X — —— X —X—X—=X100 =99.2%
130835 ~ 100~ 10~ 9369~ 0.4~ 100 ~ 50

Assay % =

VALIDATION METHOD [35-40]

1. Precision: The precision of an analytical procedure expressescloseness of measurements obtained from
multiple sampling of the same homogenous samplerthe prescribed conditions. Precision may beidensd at
three levels: repeatability, intermediate precisam reproducibility. The precision of an analytipaocedure is
usually expressed as the variance, standard daviati coefficient of variation of a series of maasnents.The
standard solution was injected for five times arehsored the area for all five injections. The %R&Dhe area of five
replicate injections was found to be within thecifel limits and the results were summarized ibléao 1 & 2.

Tableno.1The Precision results of M etformin

Injection Area
Injection-1 1988914
Injection-2 2025739
Injection-3 2019189
Injection-4 2018510
Injection-5 2033936
Average 2017258
Standard Deviation | 17020.5
%RSD 0.84

Tableno.2The Precision results of Sitagliptin

Injection Area
Injectior-1 12847t
Injection-2 130962
Injection-3 130097
Injection-4 130484
Injection-5 130460
Average 13009¢
Standard Deviation | 955.¢
% RSD 0.73
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Acceptance Criteria: The % RSD for the area of five standard injectimults should not be more than 2%.

2. Intermediate Precision/Ruggedness: To evaluate the intermediate precision (also knasrRuggedness) of
the method, Precision was performed on diffedayt by using different make column of same dimemsidhe
standard solution was injected for five times amgsured the area for all five injections in HPL8e TA4RSD for the area
of five replicate injections was found to be witktie specified limits and the results were sumredria Table 3 & 4.

Tableno.3The Ruggedness results of M etformin

Injection Area
Injection-1 1960848|
Injection-2 1940400
Injectior-3 194293
Injectior-4 194790!
Injection-5 1952215
Average 1948859
Standard Deviation | 8102.3
%RSD 0.42

Table no.4The Ruggednessresults of Sitagliptin

Injection Area
Injectior-1 12253.
Injection-2 126721
Injection-3 125998
Injection-4 126435
Injection-5 126663
Average 12567(
Standard Deviation | 1777.(
% RSD 1.41

Acceptance Criteria: The % RSD for the area of five standard injectiwsults should not be more than 2%.

Accuracy: The accuracy of an analytical procedure expressesloseness of agreement between the value which
is accepted either as a conventional true vatuencaccepted reference value and value foundd&trsolutions
with Accuracy -50%, 100% and 150% were injected aftromatographic column and calculated the Améauntd and
Amount added for Metformin & Sitagliptin. Same tirthee Individual recovery and Mean recovery valuesenalso
calculated (Table no. 5 & 6).

Tableno.5 The Accuracy results of Metformin

% Concentration Area Amount Added | Amount Found % Recovery | Mean Recovery
(at specification Level) (mg) (mg)
50% 100944. 5.C 4.94 98.8%
100% 204737. 10.C 10.C 100.2% 99.9%
150% 3085210 15.0 15.1 100.7%

Acceptance Criteria: The % Recovery for each level should be betweed ©8102.0%.

Tableno. 6The accuracy resultsfor Sitagliptin

% Concentration

Amount Added

Amount Found

(at specification L evel) Area (mg) (mg) % Recovery | Mean Recovery
50% 65699.3 5.0 4.95 99.1%
100% 133312 10.0 10.0 100.5% 100.1%
150% 200131 15.0 15.0 100.6%

Acceptance Criteria: The % Recovery for each level should be betweed @8102.0%

3. Linearity: The linearity of the analytical procedure is itsliy (within a given range) to obtain the testués
which are directly proportional to the concentrati(@mount) of analyte in the sample. Different lseveiere
prepared & injected into the chromatographic systemt measured the peak areas. A graph was plogtseeen
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peak area versus concentration and correlatiorficieeit value was calculated (Table no 7 & 8).

Tableno.7TheLinearity results of Metformin

Sl. No. | Linearity Level | Concentration Area
1 | 100ppm 1322407
2 Il 150ppn 166939
3 1} 200ppn 203298!
4 [\ 250ppm 2365299
5 \ 300ppm 2688465
Correlation Coefficient 0.999

Acceptance Criteria: The Correlation coefficient should be not less1tBeé999

Tableno.8 TheLinearity resultsof Sitagliptin

Sl. No. | Linearity Level | Concentration | Area
1 | 10ppm 85152
2 1 15ppm 108768
3 1} 20ppm 130477
4 \ 25ppm 152589
5 V 30ppm 177212
Correlation Coefficient 0.999

Acceptance Criteria: The Correlation coefficient should be not less tA299.

Limit of Detection: The detection limit of an individual analyticalqmedure is the lowest amount of analyte in a
sample which can be detected but not necessaréntijies as an exact value. Several approachesetermining
the detection limit are possible, depending on Wwaethe procedure is a non instrumental or instniade

a. Limit of Detection for Metfor min:
Calculation of S/N Ratio:

Average Baseline Noise obtained from Blank XA n
Signal obtained from LOD solution (0.3% of targesay concentration) 131 pVv
S/N =131/44 =2.97

Acceptance Criteria: The S/N Ratio value should be 3 for LOD solution.

b. Limit of Detection for Sitagliptin:

Calculation of S/N Ratio:

Average Baseline Noise obtained from Blank D pa4
Signal Obtained from LOD solution (0.5% of targssay concentration) 129 uv

SIN = 129/44 2.93
Acceptance Criteria: The S/N Ratio value should be 3 for LOD solution.

Limit of Quantification: The Quantification limit of an individual analyaét procedure is the lowest amount of
analyte in a sample which can be quantitativelgideined with suitable precision and accuracy. Thar@ification
limit is a parameter of quantitative assays for lewels of compounds in sample matrices, and id pseticularly
for the determination of impurities and/ or degtiamla products. Several approaches for determining t
Quantification limit are possible, depending on thiee the procedure is a non- instrumental or imséutal.

a. Limit of Quantification of Metfor min:
Calculation of S/N Ratio:

Average Baseline Noise obtained from Blank 44 uv
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Signal Obtained from LOQ solution (1.0% of targesay concentration)

S/N = 437/44 9.93

Acceptance Criteria: The S/N Ratio value should be 10 for LOQ solution.

b. Limit of Quantification of Sitagliptin:

Calculation of S/N Ratio:

Average Baseline Noise obtained from Blank

Signal Obtained from LOQ solution (2.0% of targesay concentration)

S/N = 435/449.88

437pV

44 pv

435V

Acceptance Criteria: The S/N Ratio value should be 10 for LOQ solution.

Robustness: As part of the Robustness, deliberate changeertbw rate, Mobile Phase composition, Temperature
Variation was made to evaluate the impact on thtéhoae

a) Variation at flow rate (0.8 mli/min to 1.0 mi/min): The Standard solution of Metformin (200ppm) and
Sitagliptin (20ppm)was prepared and analysed using various flow edteyy with actual flow rate. On evaluation
of the above results, it was concluded that théatian in flow rate did not affect the method sifggantly. Hence

it indicated that the method was robust even byghan the flow rate +10% (Table no 9 & 10).

Tableno. 9Theresultsfor System suitability for M etformin

S.

0.

Flow Rate (ml/min)

System Suitability Results

N USP PlateCount | USP Tailing
1 0.8 3421.6 14
2 0.9 4817.5 1.5
3 1.0 2398.9 14

Tableno. 10Theresultsfor System suitability for Sitagliptin

Flow Rate (ml/min)

System Suitability Results

N USP PlateCount | USP Tailing
1 0.8 3023.0 1.2
2 0.9 4267.5 1.2
3 1.0 2264.6 13

b) Variation in organic composition of the Mobile phase from 25% to 15%. The Standard solution of
Metformin (200 pg/ml) and Sitagliptin (20 pg/mias prepared and analysed using the various Maqhikese
composition along with the actual mobile phase aositpn in the method. On evaluation of the abossults, it
was concluded that the variation in 10% Organic position in the mobile phase did not affected thethad
significantly. Hence it indicated that the methodswobust even by change in the Mobile phase dbléTno 11
& 12).

Tableno. 11The resultsfor System suitability for Metformin.

. . T . System Suitability Results
S.No. | Changein Organic Compostion in the M obile Phase USP PlateCount | USP Tailing
1 10% less 3815.9 14
2 Actual 4817.5 1.5
3 10% more 2891.5 14
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Table no. 12Theresults for System suitability for Sitagliptin.

. . L . System Suitability Results
S.No. | Changein Organic Compostion in the M obile Phase USP PlateCount | USP Tailing
1 10% less 3128.9 1.2
2 Actual 4267.5 12
3 10% mor 2759.¢ 12

Forced degradation Studies [41-42]: The International Conference on Harmonization (JGidideline entitled
stability testing of new drug substances and prtsduequires that stress testing be carried outitocidate the
inherent stability characteristics of the activestance. The aim of this work was to perform thesst degradation
studies on the Metformin and Sitagliptin using pgreposed method. Drug product and placebo wereestdy to
forced degradation at various stressed condititkes Hydrolytic degradation under acidic conditiddydrolytic
degradation under alkaline condition, Thermal iretlucdegradation, Oxidative degradation & Photolytic
degradation. All the samples were analyzed fortpyreak of Metformin and Sitagliptin. In all thensples, Peak
purity meets the acceptance limits. (Purity angleutd be less than purity threshold. peak shoutchawe any flag

in purity results table (For Waters Empower-2 saft®). The results were summarized in Table 13 & 14.

a. Hydrolytic degradation under acidic condition: 2ml stock solution of Metformin and 0.2ml of Sitgugin
solution was prepared and taken in a 10 ml of velnim flask; 3 ml of 0.1N HCI was added. Then tlwdumetric
flask was kept at normal condition for 90 minutes ¢hen neutralized with 0.1 N NaOH and the volumas made
upto the mark with the diluent. The resultant solutvas filtered with 0.45 microns syringe filtemsd placed in the
vials.

b. Hydrolytic degradation under alkaline condition: 2ml Metformin stock solution and 0.2ml of Sitagiipt
solution was prepared and taken in a 10ml volumdizisk; 3 ml of 0.1N NaOH was added. Then the nwtric
flask was kept at normal condition for 90 minutesl ahen neutralized with 0.1 N HCL and the volumeswnade
upto the mark with the diluent. The resultant solutvas filtered with 0.45 microns syringe filtersd placed in the
vials.

¢. Thermal induced degradation: 2ml Metformin stock solution and 0.2ml of Sitagiipsolution was prepared
and taken in a 10ml of volumetric flask; 3 ml oéttiiluent was added. Then the volumetric flask keyst at reflex
condition for 60 minutes and further the volume waade upto the mark with the diluent. The resultoitition
was filtered with 0.45 microns syringe filters gudced in the vials.

d. Oxidative degradation: 2ml Metformin stock solution and 0.2ml of Sitggin solution was prepared and
taken in a 10ml volumetric flask; 1 ml of 3 % w/¥ loydrogen peroxide solution was added and themelwas
made up to the mark with diluent . Further the wodtric flask was kept at room temperature for 1%.niihe
resultant solution was filtered with 0.45 microgsiisge filters and placed in the vials.

e. Photolytic degradation: 2ml Metformin stock solution and 0.2ml of Sitagliptsolution was prepared and
exposed to near ultra violet lamp in photostabiihamber providing illumination for 1hr, 5hr. Thef ing of
sample was dissolved in water and the volume wadenug to mark [10 ml]. From the above preparedtsoiu
dilutions were carried out to achieve the apprdpr@ncentration (3@/ml) and then the solution was taken in the

vials.
Tableno. 13Forced Degradation Data for Metformin

: usP - . .
Sl. . . Retention ) USP Tailing Purity Purity
No. Degradation Studies Time Area Height g!)itri Factor Angle | Threshold
1 Hydrolytic degradation under acidic condit 2.581 186694, | 31370 4265.¢ 14 0.1¢ 0.22
2 Hydrolytic degradation under alkaline condition .58 1826791 306956 4159.8 15 0.23 0.29
3 Thermal induced degradation 2.588 1766%67 2968361203.5 15 0.31 0.35
4 Oxidative degradation 2.587 1726418 290090 4365.8 15 0.35 0.38
5 Photolytic degradation 2.584 1686269 283344 £85. 15 0.33 0.35
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Tableno. 14Forced Degradation Data for Sitagliptin

Sl . . Retention . USP Plate | USP Tailin Purit Purit
No. Degradation Studies Time Area | Height Count Factor § Anglg Thresh)cljld
1 Hydrolytic degradation under acidic condition| P2 121203| 11860 4217.8 1.3 0.16 0.19
2 Hydrolytic degradation under alkaline condit 4.291 11859° | 1160¢ 4169.¢ 1.3 0.38 0.43
3 Thermal induced degradati 4.29: 11338: | 1109t 4186.¢ 1.3 0.22 0.2¢
4 Oxidative degradation 4.296 109474 10712 4316.9 4 1 0.45 0.49
5 Photolytic degradation 4.295 113384 10967 42158 1.3 0.34 041

RESULTSAND DISCUSSION

Present study was carried out to develop a seesifivecise and accurate HPLC method for the aralybi
Metformin & Sitagliptin in Bulk as well as in phasoeutical dosage forms. In order to method devetoprander
isocratic conditions, mixtures of Phosphate Bufféth the pH 5.8 and Acetonitrile [HPLC grade] inffdrent
combinations were tested as mobile phase on a SymiG&8 (4.6 x 150mm, 31Bn, Make: XTerra) column. A
binary mixture of Phosphate Buffer pH 5.8 and Aadtde in 65:35 v/v proportion was proved to beethmost
suitable of all combinations since the chromatolgimpeaks were better defined and resolved andsilfree from

tailing. The retention times obtained for Metforn&nSitagliptin were around 2.592 & 4.307 min respegy. A
model chromatogram was shown in Fig. no.3.
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Fig. no.3A model Chromatogr aph showing the separ ation of the Drug

The Precision data was represented by Table no. 2L ®hen Metformin & Sitagliptin were analyzed ket
proposed method in the intra and inter-day (Rugegsshnvariation results, a low coefficient of vadat was

observed (Table no. 3 & 4). Above data showed teeipeness of present HPLC method and it was reptes by
Fig no. 4.
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Fig.no.4The Ruggedness Chromatograph for the Drug M etformin & Sitagliptin

The accuracy of an analytical procedure expresseslbseness of agreement between the value whiabcepted
either as a conventional true value or an acceptiedence value and value found (Table no. 5 8lr6hrder to test
the linearity of the method, five dilutions of therking standard solutions of the drug in the ran§&00ppm to
300ppm for the drug Metformin and 10ppm to 30ppmtfi@ drug Sitagliptin were prepared respectivéighie no.
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7 & 8). Each of the dilutions was injected into tt@umn and the graph for the Linearity Curve wggresented in
Figno. 5 & 6.
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Fig. no.5The Linearity curve of Metformin
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Fig.no.6 The Linearity curvefor Sitagliptin

The method was duly validated by evaluation ofrémuired parameters. Robustness of the method auensl fout
by testing the effect of small deliberate changestie chromatographic conditions in the chromatolgia
conditions and the corresponding peak areas. Tt¢terfaselected for this purpose were flow rate padtentage
composition variation in Phosphate buffer and Aoétite in the mobile phase. The method was foumtié robust
enough that the peak area was not apparently effdey small variation in the chromatographic cdndg. The
Fig.no.7, 8, 9 & 10 was represented the Robustraatithe chromatograph.
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Fig. no 7 Robustness Chromatograph with incr ease composition of the M obile Phase

56
Pelagia Research Library



S. Ashutosh Kumar et al Der Pharmacia Sinica, 2013, 4(4):47-61

0. 28

o.22

A

o 10+
o_os
o.06
0.04 =t
0.02 %
0.00
160' ! ) IZbDI ! ! Ia,bDl . ) IAIIJDI ) g ISIIZ)OI : ! IBIDUI ; ! I?DD
Minutes
Fig. no 8 Robustness Chromatogr aph with decr ease composition of the M obile Phase
o 2
o,QZé (%
o i
o] |
0,147; | |
2z °=] |
0,1073 | |
o as] | |I
o,uzs—E | |
o_0a— II
o o= |I \ §
ool e NG
k “ba T=bo "= bo ' abo ' sb6o eto = oo
rinutes
Fig. no. 9 Robustness Chromatograph with increasein the Flow Rate
0.28—
0.26-
O,24é
0_225
0.20—
0_18;
O.ﬂE;
E’( D_ﬂ4é
0.12-
0.10
E:l.[:l!‘jE
0.06—
0.04— ~
0.02 2
o DOiA
T T T

Minutes
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The system suitability parameters were within th@ts as shown in Table 9, 10, 11 and 12. Limitiefection and
limit of quantification of the method were calc@dtbasing on standard deviation of the responsetendiope (s)
of the calibration curve at approximate levelsha timit of detection and limit of quantificatiohe LOD for the
drug Metformin was found to be 0.06pg/ml, LOQ foe Drug Metformin was found to be @@mL & the LOD
for the drug Sitagliptin was found to be pgImL, LOQ for the drug Sitagliptin was found to Belug/mL. The
drug content formulations were quantified by using proposed analytical method. The low coeffic@mtariation
in the recovery data indicates the reproducibdityhe method in dosage forms. In order to evaltlzestability of
Metformin & Sitagliptin and ability of the meid to separate Metformin & Sitagliptin from itdegradation
products, Metformin & Sitagliptin was subjectedvi@rious stress conditions such as Hydrolytic degtian under
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acidic condition (using 0.1N HCI & 0.1 N NaOH), Hydytic degradation under alkaline condition (u€irig\
NaOH & 0.1N HCL), Thermal induced degradation (ReflCondition for 60 mins), Oxidative degradatiory (b
using 3 % w/v of hydrogen peroxiddPhotolytic degradation (exposed to near ultra vitdenp in photostablity
chamber providing illumination for 1hr, 5hr). Thellbwing chromatograph represents the degradatiodies for
the drug [Metformin & Sitagliptin] which were remented in fig. no. 11, 12, 13, 14 & 15.
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Fig. no. 11.The chromatograph represents the Hydrolytic degradation under acidic condition
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Fig. no. 12.The chromatograph repr esentsthe Hydrolytic degradation under alkaline condition
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Fig. no. 13.The chromatograph represents the Thermal induced degradation
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Fig. no. 14.The chromatograph represents the Oxidative degr adation
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The drug content formulations were quantified bingshe proposed analytical method. The low cogffit of
variation in the recovery data indicates the repaildlity of the method in dosage forms. It was cowded that the
proposed RP-HPLC method was sufficiently sensitind reproducible for the analysis of Metformin &zSjliptin
in the Tablet formulation dosage forms within arslamalysis time.

CONCLUSION

It was concluded that the proposed RP-HPLC metles@tldped for the quantitative determination of Matiin &
Sitagliptin in bulk and in its formulations was gite, selective, sensitive, accurate, precise apil.rdhe method
was proved to be superior to most of the reportedhods. The mobile phases were simple to prepage an
economical. The sample recoveries in the forrutatvere in good agreement with their respectivellataims
and they suggested non-interference of formulagixcipients in the estimatiofhe method was validated as per
ICH guidelines, and validation acceptance criterége met in all cases. Application of this methoddstimation of
Metformin & Sitagliptinfrom tablet dosage form and stressed samples shthaé neither the degradation products
nor the excipients interfered in the estimatiordnfg. Hence, this method was specific, stahilitlicating and
can be successfully used for the estimatidnMetformin & Sitagliptin in bulk and pharmaceutical dosage
forms. Hence this method can easily be adopted as amaiite method to reported ones for the routine
determination of Metformin & Sitagliptin dependingpon the availability of chemicals and nature ofieot
ingredients present in the sample. The methodalgh find use in clinical, biological and pharmaicekic studies

of Metformin & Sitagliptin at future.
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