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ARTICLE INFO ABSTRACT

Received: 19 Jun 2017 A new simple, rapid, efficient and reproducible reverse phase high performance liquid
Accepted; 24 Jul 2017 chromatographic (RP-HPLC) method was developed and validated for the estimation of
Dapagliflozin in Tablet dosage form. The separation was effected on a Symmetry C18, 25cm
X 4.6mm i.d. Sum, Particle size column using a mobile phase mixture of Methanol: ACN:
%OPA in a ratio of 75:25:05 v/v/v at a flow rate of 1.0ml/min. The detection was maintained
at 246nm. The retention time of Dapagliflozin was found to be 2.797minutes. The
Dapagliflozin drug was linear in the concentration range of 0-70ug/ml. The method
validation parameters were estimated and found in the limit according to ICH guidelines,
which indicates the validation of the developed method. The developed method is also found
to be simple, precise, accurate, specific, robust and rapid for the estimation of Dapagliflozin

in bulk and tablet dosage form.
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1. INTRODUCTION

Dapagliflozin is used for the treatment of diabetes mellitus
type 2 and functions to improve glycemic control in adults
when combined with the diet and exercise?® It is a
inhibitor of sodium-glucose co-transporter 2, which prevents
glucose reabsorption in the kidney. Using Dapagliflozin

Corresponding author * leads to heavy glycosuria (glucose elimination in the urine),
E‘J&E;Z‘ri@%ar Bheguant University which can lead to weight loss and the tiredness.
Ajmer, Ra-asthan: Pin: 305004, India. ' Dapagliflozin was approved by the FDA on 2014, Jan 08.
E-Mail id: sarkar.subrat_0014@rediffmail.com 1755
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Dapagliflozin is not recommended for patients with diabetes
mellitus type 1 or for the treatment of diabetic ketoacidosis.
Dapagliflozin *>® is used for adjunct management of
glycemic control in patients with type 2 diabetes mellitus, in
combination with diet and exercise.

The chemical name of Dapagliflozin is (2S,3R,4R,5S,6R)-2-
{4-chloro-3-[ (4-ethoxyphenyl) methyl] phenyl}-6- (hydroxyl
methyl) oxane-3,4,5-triol. The molecular formula " 2 is
CyH25ClOs. The molecular weight of the Dapagliflozin is
408.873g/mal.

The main objective of this proposed work is to develop a
new rapid, simple, precise, accurate and economical
analytical method for the estimation of Dapagliflozin in bulk
and Tablet dosage form.To validate the developed method in
accordance with the UsSP and ICH
guidelines/recommendations for the intended analytica
application i.e., to apply the proposed method for analysis of
the Dapagliflozin *'° in tablet dosage form. The chemical
formula of Dapagliflozinisfollows.

Fig 1: Chemical Structure of Dapagliflozin

2. MATERIALSAND METHODS
Dapagliflozin standard is obtained as a generous gift sample
from Syncorp Clincare Technologies Pvt. Ltd., Hyderabad,
India. Dapagliflozin tablets labeled to contain Dapagliflozin
(5mg) manufactured by Astra Zeneca Pharmaceuticals LP.,
India, were purchased from local market. All the chemicals
used were of HPLC grade, obtained from S D Fine-Chem
Limited, Mumbai, India. All HPLC solvents and solutions
were filtered through Nylon membrane filter of 0.45u pore
size.

HPL C Instrumentation & Conditions:

The HPLC system employed was WATERS with Empower2
Software with Isocratic with UV-Visible Detector.

Standard & Sample preparation for analysis:

25 mg of Dapagliflozin standard was transferred into 25 ml
volumetric flask, dissolved & make up to volume with
mobile phase. Further dilution was done by transferring
0.1ml of the above solution into a 10ml volumetric flask and
make up to volume with mobile phase.

M abile Phase Preparation

The mobile phase used in this analysis consists of a mixture
of Methanol: Acetonitrile: 1% OPA in the ratio of 75:20:05
viviv. 750 ml of this methanol solution and 200ml of
Acetonitrile was added and properly mixed with 50 ml of
1% orthophosphoric acid and a homogenous solution is

achieved. This mobile phase was filled and sonicated for 5
minutes before using in the experiment.
Optimized Chromatographic Conditions:

Column : Symmetry Cyg, 25cm x 4.6mm
i.d. 5um, Particle size

Mobile Phase : Methanol: ACN: %O0PA (75:
25:05)

Flow Rate : 1.0ml/minute

Wave length 1246 nm

Injection volume 120l

Run time : 06 minutes

Column temperature  : Ambient

Sampler cooler : Ambient
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Fig 2: Optimized Chromatographic Condition

3. RESULTSAND DISCUSSION

Method Validation

System Suitability Studies

System-suitability tests are an integral part of method
development and are used to ensure adequate performance of
the chromatographic system 2. Retention time (Rt),
number of theoretical plates (N) and tailing factor (T) were
evaluated for six replicate injections of the drug at a
concentration of 50ug/ml. The results which are given in
Table were within acceptable limits. System suitability test

is a pharmacopoeia requirement.
Table 1: System suitability parameters

S.No. Parameter Limit Result

1 Resolution Rs>2 3.15

2 Tailing factor T<2 Dapagliflozin =1.78
3 Theoretical Plates > 2000 Dapagliflozin =3689
Linearity:

To evduate the linearity, seria dilution of analyte were
prepared from the stock (100ug/ml) solution was diluted
with mobile phase to get a series of concentration ranging
from 20, 30, 40, 50, 60 and 70ug/ml. The prepared solutions
were filtered through whatmann filter paper (No.41). From
these solutions, 20l injections of each concentration were

injected into the HPLC system and chromatographed under
13

the optimized conditions. Calibration curve was
constructed by plotting the mean peak area (Y -axis) against
1756
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the concentration (X-axis). The results which are given in
Table 6 were within acceptable limits.

Calibration Curve of Dapagliflozin
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Fig 3: Calibration Curve of Dapagliflozin

Precision

Repeatability

The precision of each method was ascertained
separately from the peak areas & retention times obtained by
actual determination of five replicates of a fixed amount of
drug Dapagliflozin (API). The percent relative standard
deviation was calculated for Dapagliflozin are presented in

the Table-4.
Table 4: Repeatability Readings for 50ppm 5 injections

16, 17

Table2: Linearity Readings for Dapagliflozin

Concentration of Dapagliflozin in | Peak areaof
ppm Dapagliflozin
0 0

20 50641

30 74567

40 98346

50 123094

60 146541

70 169872

The calibration curve showed good linearity in the range of
0-70ug/ml, for Dapagliflozin (API) with correlation
coefficient (r) of 0.999 (Fig-10). A typical calibration curve
has the regression equation of y = 2423.x + 1255 for
Dapagliflozin.

Accuracy:

Recovery study:

To determine the accuracy of the proposed method, recovery
studies ** > were carried out by adding different amounts
(80%, 100%, and 120%) of pure drug of DAPAGLIFLOZIN
were taken and added to the pre-analyzed formulation of
concentration 50ug/ml. From that percentage recovery

Concentration of Rt of Dapagliflozin Peak area of
Dapagliflozin in ppm Dapagliflozin

50 2.803 117094
50 2.797 118452
50 2.790 116541
50 2.806 115465
50 2.804 116587
50 2.799 118746

AVG 2.799833 1171475

SD. 0.005845 1246.803

% RSD 0.20877 1.064302

Inter mediate Precision:

Intra-assay & inter-assay:

The intra & inter day variation *® of the method was carried
out & the high values of mean assay & low values of
standard deviation & % RSD (% RSD < 2%) within aday &
day to day variations for Dapagliflozin revealed that the

proposed method is precise.
Table5: Results of intra-assay & inter-assay

values were calculated. The results were shown in Table-3.
Table 3: Accuracy Readings

Conc. Of | Observed Conc. Of Dapagliflozin  (ug/ml) by the

Dapagliflozin | proposed method

(API) Intra-Day Inter-Day

(hg/m) Mean %RSD | Mean (n=6) | %RSD
(n=6)

40 40.005 1.09 40.006 0.29

50 50.003 0.52 49.92 0.45

60 59.84 0.14 59.95 0.14

Accuracy Concentration % Statistical
level (mg/ml) Recovery Analysis
Area of
Amount | Amount Pure
added found drug
80 % 40 40.114 | 98452 | 100.285 Mean=
80 % 40 39.715 | 97485 99.287 99.96067%
SD. =
80 % 40 40.124 | 98476 | 100.31 0583546
: ' %R.S.D.=
0.583776
100 % 50 50.186 | 124384 | 100.372 Mean=
100% | 50 | 50471 | 123548 | 100.942 1‘;059%%
0.684009
100 % 50 49.790 | 121897 99.58 %R.SD.=
0.681976
120 % 60 60.787 | 148542 | 101.311 Mean=
120 % 60 50.674 | 145847 | 99.456 100.5343%
SD.
190% =0.963591
b 60 60.499 | 147845 | 100.836 %R.S.D.=
0.95847

M ethod Robustness

Influence of small changes in chromatographic conditions
such as change in flow rate (£ 0.1ml/min), Temperature
(+2°C), Wavelength of detection (+2nm) & acetonitrile
content in mobile phase (+2%) studied to determine the
robustness *° of the method are also in favour of (Table-6, %
RSD < 2%) the developed RP-HPLC method for the
analysis of Dapagliflozin (API).

Table 6: Result of method robustness test

Changein parameter % RSD
Flow (1.1 mi/min) 0.57
Flow (0.9 ml/min) 0.59
Temperature (27°C) 0.24
Temperature (23°C) 0.27
\Wavelength of Detection (248 nm) 0.91
\Wavelength of detection (242 nm) 0.95
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LOD & LOQ:

The Minimum concentration level at which the analyte can
be reliable detected (LOD) & quantified (LOQ) % were
found to be 0.04 & 0.12 pg/ml respectively.

STABILITY STUDIES:

The APl was subjected to stress conditions % in various
ways to observe the rate and extent of degradation that is
likely to occur in the course of storage and/or after
administration to body.

This is one type of accelerated stability studies that helps us
determining the fate of the drug that is likely to happen after
a long time storage, within a very short time as compare to
thereal time or long term stability testing.

The various degradation pathways studied are acid
hydrolysis, basic hydrolysis, thermal degradation and
oxidative degradation.

Table 7: Results of force degradation studies of Dapagliflozin API.

1

Stress condition Time Assay of Assay of |MassBalance
active degraded (%)
substance | products
Acid Hydrolysis | 24Hrs. 90.41 9.59 100.0
(0.1N HCI)
Basic Hydrolysis | 24Hrs. 91.63 8.37 100.0
(0.IN NaOH)
Thermal 24Hrs. 93.44 6.56 100.0
Degradation (50 °C)
UV (254nm) 24Hrs. 96.35 3.65 100.0
3 % Hydrogen 24Hrs. 92.64 7.36 100.0
peroxide
Assay of Marketed Formulations:
Table 7: Assay of Dapagliflozin Tablets
Labelled Mean (+SD)
Brand name of tablets |amount of Drug| amount (mg) % Purity
(mg) found by the
proposed method
(n=6)
Forxigatab (Astra 5 4.98 (+0.09) | 100.06% (+0.48)
Zeneca Pharmaceuticalg
LP)

4. CONCLUSION

The results of the analysis of pharmaceutical dosage form by
the developed RP-HPLC method are highly accurate, precise
and robust and are in good agreement with the labeled claim
of the drug.

A sensitive & selective RP-HPLC method has been
developed & validated for the analysis of Dapagliflozin API.
Further the proposed RP-HPLC method has excellent
sensitivity, precision and reproducibility.

5.ACKNOWLEDGEMENTS
Authors are thankful to the Director, Syncorp Clincare
Technologies Pvt. Ltd., Hyderabad, India for providing the
gift samples of drug of Dapagliflozin and aso thankful to
Sanjvani College of Pharmaceutical Education & Research,

Sahajanandnagar, Shinganapur, Kopargaon, Ahmednagar,
Maharashtra, Indiafor providing valuable help and support.

6. REFERENCES

1. R. Patil: Jof Chromatographia, 67, 575, (2008).

2. Rasayan Journa of chemistry Vol. 5| No.1 | 90-105 |
January-March | 2012.

3. IUBMB Life. 2009
10.1002/iub.181.

4. Bahtand Leena:Jof Lig. Chrom., 30, 309, (2007).

5. H.H.Williard, L.L.Merit, F.A.Dean and F.A.Settle,
Instrumental methods of analysis, 7" edition,
C.B.S.Publishers, New Delhi,( 2002).

6. GN Menon, LB White, Department of Analytical
Research, Abbott Laboratories,

7. International Conference on Harmonization, "Q2A:
Text on Vaidation of Analytical Procedures,”
Federal Register 60 (40), 11260-11262 (1995).

8. International Conference on Harmonization, "Q2B:
Validation of Analytical Procedures. Methodology;
Availability," Federal Register 62(96), 27463-27467
(1997).

9. FDA, "Analytical Procedures and Methods Validation:
Chemistry, Manufacturing and Controls
Documentation;  Availability,” Federal Register
(Notices) 65(169), 52776-52777 (2000).

10. G.A. Shabir, "Vdidation of HPLC Chromatography
Methods for Pharmaceutical Analysis. Understanding
the Differences and Similarities between Validation
Requirements of FDA, the US Pharmacopeia and the
ICH," J. Chromatogr. A. 987(1-2), 57-66 (2003).

11. N. Torrealday: J of Pharmaceutical and biomed. Ana.,
32, 847, (2003).

12. Vadlidation of analytical procedures, Methodology, ICH
harmonized tripartite guideline, 108, 1996.

13. FDA Drug Approvas List [online](cited 26 Aug 2003).

14. J. M. Green, A practical guide to anaytica method
validation, Anal. Chem. News & Features, 1 May 1996,
pp. 305A-309A.

15. P. A.Window and R. F. Meyer, Defining a master plan
for the validation of analytica methods, J. Vaidation
Technology, pp. 361-367 (1997).

16. Pilote L, Abrahamowicz M, Eisenberg M, Humphries
K, Behlouli H, Tu JV (May 2008). "Effect of different
angi otensin-converting-enzyme inhibitors on mortality
among elderly patients with congestive heart
failure'. CMAJ 178 (10):1303-11.

17. Remuzzi, Giuseppe (April 2006). "Prevention and
Treatment of Diabetic Renal Disease in Type 2
Diabetes:. The BENEDICT Study".Journal of the
American Society of Nephrology. 2 14 (4): 590-597.

18. Manasa.  Sanagapati, K. Dhanalakshmi, G.
Nagarjunareddy 2 and S. Sreenivasa 3, development
and validation of a rp-hplc method for the estimation of

Apr;61(4):470-5.  Doi:

1758

[TIIIIII© International Journal of Pharma Research and Health Sciences. All rights reserved



Int J Pharma Res Health Sci. 2017; 5 (4): 1755-59
dapagliflozin in API, Sanagapati et a., |JPSR, 2014;
Vol. 5(12): 5394-5397.

19. Sanagapati Manasal, Dhanalakshmi K1 , Nagarjuna
Reddy G1 , Sreenivasa S2, Method Development and
Validation of Dapagliflozin in APl by RPHPLC and

UV -Spectroscopy, International Journal of
Pharmaceutical Sciences and Drug Research 2014; 6(3):
250-252.

20. Jani BR, Shah KV1, Kapupara PP1, development and
validation of uv spectroscopic method for simultaneous
estimation of dapagliflozin  and  metformin
hydrochloride in synthetic mixture, International
Journa of Research and Development in Pharmacy and
Life Sciences, April - May, 2015, Vol. 4, No.3, pp
1569-1576.

21. Manasa. Sanagapati, Dhanalakshmi.K, Nagarjuna
Reddy.G, Kavithaa B, Method Development and
Validation of Dapagliflozin APl by UV Spectroscopy,
Int. J. Pharm. Sci. Rev. Res., 27(1), July — August 2014;
Article No. 48, Pages: 270-272.

Conflict of Interest: None
Sour ce of Funding: Nil

1759
IO International Journal of Pharma Research and Health Sciences. All rights reserved



