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ABSTRACT

The aim of the present study is to develop andiatdisimultaneous estimation of Gliclazide (GLZJ &itagliptin
Phosphate Monohydrate (SPM) by Q-Analysis methbd.riethod was simple, precise, accurate, reprodiieibd
economical. Linearity was observed in concentratiange of 5 - 25 pg/ml for Gliclazide and 20 - 30§/ml for
Sitagliptin Phosphate monohydrate. Validation wasg@rmed as per ICH guidelines.
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INTRODUCTION

Gliclazide (GLZ), a sulfonyl urea derivative is ds@&s an oral hypoglycemic agent. Chemically itli8{azabicyclo
[3.3.0] oct-3-yl) — 3- p-tolylsulfonylurea or 1-(ke&hydrocyclopenta [c] pyrrol-2 (1H)-y1) - 3- (p-tdulfonyl) urea.

Sitagliptin phosphate monohydrate (SPM) is an ypratitive Dipeptidyl peptidase 4 (DPP-4) inhibit@hemically,

it is (B3R) — 3 amino-1- [3-(trifluoromethyl)-5,6 didro [1,2,4] triazolo [4,3-a] pyrazin-7 (8H)-yl] 4- (2,4,5,

triflurophenyl) butan — 1- one phosphate hydratéhBihe drugs allows broad and additive effect oyceginic

control. Literature survey revealed that, the corabon of both the drugs in Q-Analysis method is aeveloped so
for. Hence an attempt has been made to developréwalysis UV method for GLZ and SPM with good aeay

and simplicity.[1-7]
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Fig .1: Chemical structure of Gliclazide
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CF3.H3PO,4.H,0
Fig .2: Chemical Structure of Sitagliptin Phosphate

EXPERIMENTAL SECTION
Materials

All the reagent and chemicals used were analyticade.
Absorbance ratio (Q-Analysis) UV spectrophotometniethod.
Apparatus

A shimadzu UV — 1700 UV/VIS spectrophotometer wasdiwith 1cm matches quarts cell.

Selection of Solvent

Sitagliptin phosphate monohydrate is dissolved aew Gliclazide is dissolved in methanol. So watsit methanol
were used as the solvent.

Preparation of standard solution

10mg of Gliclazide (GLZ) and 10mg of Sitagliptin g#phate monohydrate (SPM) were accurately weighed i
100ml volumetric flask, dissolved in few drops oétimanol and make up 100ml with water. Standardtisplwas
prepared by further diluting 1ml stock solution lwtOml water to obtain appropriate concentratiorGt€lazide
(GLZ) and Sitagliptin phosphate monohydrate (SPM).

Determination of » max

Both the standard solutions were scanned sepaiagtiyeen 200 to 400 nm. The overlay spectrum df ldotigs
was reordered. It showed that, both the drugs bsereed at 226nniunax of Gliclazide) and 267nni (max of

Sitagliptin phosphate monohydrate) and were saleasethe wavelength for the estimation of drugabaorbance
ratio method. Isobestic point for the combinaticasviound to be 248nm.
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Fig. 3: Overlay spectrum of GLZ and SPM
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Study of Bee Lambert’'s Law

Aliquots of standard stock solution of GliclazideL(Z) and the Sitagliptin phosphate monohydrate ($Rire
diluted in a series of 100ml flask with water tad gencentration in range of 5-25 ug/ml for Glicei(GLZ) and
20-100pg/ml for Sitagliptin phosphate monohydre®®N1). Similarly aliquots of mixed standard stocKhusion

were diluted in a sereis of 100ml flasks with weteiget appropriate concentration range. Absortmpnteach of
the resulting solutions were measured at 226nn2&i@dm in 1cm cell using solvent blank.

Determination of Absorptivity value at selected waelength:

For Gliclazide

An accurately weighed quantity of Gliclazide (GL@mg) was transferred in 100ml volumetric flaskssdilved in
methanol, then dilute to the required volume withtav. The above stock solution is further dilutathwater to
form final standard solutions.

For Sitagliptin Phosphate Monohydrate

An accurately weighed quantity of Sitagliptin Phloae Monohydrate (SPM) (10mg) was transferred i@nil0
volumetirc flask, dissolved in water, and then @itiup to the mark with water. The above stockt&wius further
diluted with water to form final standard solutiofi$ie absorbance of each of the above solutionsmessure in
triplicate against blank at 226nm, 267nm.

Application of proposed method for estimation in shndard laboratory Mixture

An accurately weighed quantity of Gliclazide (10map)d Sitagliptin Phosphate monohydrate (10 mg) were
transferred to a 100ml volumetric flask. Few dropsnethanol were added and make up the requiragmelwith
water to obtain the standard stock solution. Aftether adequate dilution, the absorbance was medsat 226nm
and 267nm with blank. The contents were calculbtedsing the following formula. [8-10]

For estimation of GLZ  For estimation of Sitagliptmosphate Monohydrate

Cx =W, 2 Cy =%, 2

Qx-Qy  ax Y Qy-Qx  ay

Where Cx = Concentration of Gliclazide in gm/100ml

Cy = Concentration of Sitagliptin Phosphate Monahyel in gm/100m|

Qm = Ratio of absorbance of Laboratory mixture4gr#m and 267nm

Qx = Ratio of absorptivity of Sitagliptin phosphat®nohydrate at 248nm and 267nm
ax = Absorptivity of Gliclazide

ay = Absorptivity of Sitagliptin Phosphate Monohgtl

A = Absorbance of mixture at Isoabsorpive point

Amount of drug estimated =C xD x V

Where

C = Cx or Cy = Concentration of Gliclazide or Sltpfin phosphate Monohydrate (mg/ml)
D = Dilution factor =10

V = Volume of stock solution = 100ml.

From the amount estimated by above method pexgergstimation was calculated by
% Estimation = Amount of drug estimated / weightloig estimated X 100

The laboratory mixture study was shown in Table 1.

Accuracy study

The most widely used recovery study is performedspiking analyte in blank matrices. spiked sampes
prepared in triplicate at three levels over a ranfyeB0%,100% and 120% of the target concentratoRecovery
was determined using the formula.

Amount found
Percentage recovery = Actual amound added

x 100
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Amount added x Potency
100

Actual amount added (mg) =

Results are shown in Table 2.

Method validation [11]
Accuracy
Accuracy of the proposed method was ascertaingtlehasis of recovery studies. Results are showialie 2.

Precision

Precision of any analytical method is expresse8@snd RSD of series of measurements. Precisitimeaiethod
was studied as intra-day and inter-day variatiénsample powder containing equivalent to 60mg a€latide and
100mg of Sitagliptin phosphate monohydrate wassfeaned to 100ml volumetric flask, sufficient quiantof
methanol was added, and sonicated for 15 minutdsddated upto mark with water. Filter, 2ml of fdte was
further diluted to 100ml with water to get final raentration of about 6ug/ml of Gliclazide and 10plgbf
Sitagliptin phosphate monohydrate .The absorbamdbeofinal solution was measured after Ohr, 3hd &hr at
248nm and 267nm.Similarly the absorbance of theesaaiution was measured on day; ¢ and ' and the
present assay was calculated.

The results are shown in Table 3.

Table 1: Analysis of GLZ and SPM in standard labor&ory mixture

Analysis of Standard Laboratory Mixture
GLZ SPM % Estimation| % Estimation

sl-No Estimated | Estimated GLZ SPM
1 10.04 10.03 100.4 100.3
2 10.16 10.15 101.6 101.5
3 10.05 10.08 100.5 100.8
4 9.96 10.14 99.6 101.4
5 10.07 10.16 100.7 101.6

Meanz SD 100.56+ 101.12+

%RSD 0.16455 0.10081

Table 2: Standard Addition Technique for Determinaion of GLZ and SPM using Absorption ratio method (r=3)

Compound (mg) Amount added (%) Amount Found (mg) Regoi®o) | Average (%

80 79.64mg 99.55

Giliclazide (80) |100 80.10mg 100.12 99.9
120 80.04mg 100.05
80 99.85mg 99.85

Sitagdliptin phosphat]

monohydrate (100 100 100.05mg 100.05 99.94

120 99.92mg 99.92

Table 3: Precision studies of proposed absorptioratio method

Intraday Interday foung
Concentration| found | Average .| Average
Drug concentration
mg/ml concentratfi % +SD% %
on + SD%
100.26 100.15
6 100.04 100.9 100.02 100.06
Gliclazide 99.98 99.86
Sitagliptin 99.61 99.6
phosphate 10 100.05 99.89 100.05 99.96
monohydrate 100.02 100.07

Linearity and Range
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A series of working standard solutions of GLZ arRVBwere prepared in the concentration range fre2dibg/ml
and 20-100ug/ml. The absorbance of resulting salutias measured at 226nm and 267nm using solvemk.blae
graphs were constructed as concentration versustabee and found to be linear as depicted id figd 5.
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Fig 4: Calibration curve of Gliclazide
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Fig 5: Calibration curve of Sitagliptin phosphate nonohydrate

Ruggedness
Ruggedness of the proposed method was determinasdlyzing aliquots from homogeneous slot by twalyst
using same operational and environmental conditidhe results are shown in Table 4.

Table 4: Ruggedness study

Study by Analystl

Analyst 1 GLZ SPM
Mean (% Assay) £SD| 100.07+ | 99.87 +
% RSD 0.1632 0.0995

Study by Analyst 2
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Analyst 2 GLZ SPM
Mean (% Assay) £+ SD| 100.07 £ | 99.87 +
% RSD 0.1632 0.0995

RESULTS AND DISCUSSION

From the Literature review, there is no absorbaatie UV spectrophotometric method was developedsioZ and
SPM.Fig.3 shows overlay spectrum of GLZ and SPMthia method, the maximum absorbance was meastired a
226nm, 267nm for GLZ and SPM respectively. The éstis point was found at 248nm.The intra-day pienisvas
performed by relative standard deviation of repdatssays of samples at the three concentratiotsldwnéer-day
precision by analyzing the same set of sampledmefet different days, the results indicates goodaigien. The
recovery study results are showed in Table 2 aimdlitates the method is accurate. The linearitthefmethod was
statistically confirmed and the correlation coeéfitt () is not less than 0.99 for both drugs. Ruggedmess
established by changing the analysis and all paexmevere observed within the limits .The Absorlearatio UV
spectrophotometric method was validated.

CONCLUSION

Absorptive ratio method was developed and validateger ICH guidelines for GLZ and SPM. The resaittained
in the study indicate that, the prepared method feasd to be accurate, simple, rapid and econonf@gatoutine
analysis.

Acknowledgements
The authors are very thankful to Dr. Gopal Raoeeincipal, Sri Ramakrishna College of pharmaajin®atore,
India for providing valuable support and guidanzedrry out this research.

REFERENCES

[1] J Chaudhary; A Jain; V Sairintl Res JPharm.,2011, 2 (12), 3202-3206.

[2] L Patil Sachin; R Bhinge Jayant; M Bhalgat GivetJni J .Pharm.,2013 2(1):105-09.

[3] B Amruta Loni; R Minal Ghante; S.D Sawdber Pharma Chemica2012 4(3):854-859.

[4] R Bhaskar; MK Sagar; V Sainhdv Pharm Bulletir20133(1),79-84.

[5] PN Dhabale;CR Seerimt J.chem Tech Re20102(2),813-817.

[6] KP Dadhania; PA Nadpara; YK Agarwaht J. Pharm Sci Re011,2 (6), 1559-1563.

[7]1 JR Chopade; SV Deshpande; S ShahJ. Pharm Res Sci013,2 (I-3), 66-73.

[8] Skoog; Holler; Crouch. Fundamentals of Analgti€hemistry, Indian edition, Saurabh Print@@06

[9] Beckett AH, Stenlake JB. Practical Pharmacelitihemistry, CBS Publishers Distributors, fowettition, part
2,2002 275.

[10]Sharma YR, Introduction of organic spectroscopBS Publisher and Distributors, Fourth editiomwNDelhi,
1991

[11]ICH, Q2B Validation of Analytical procedure: Mwdology, International Conference on Harmonizatio
Geneva, Marci1996

635



