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ABSTRACT

A simple, rapid, accurate and reproducible UV method was developed for quantification of Dapagliflozin
propanediol monohydrate (DP) in bulk and marketed tablets utilizing Methanol: Water (1:3) and Methanol:
Water (3:1) as solvent blends. The method was validated according to ICH guidelines for linearity, sensitivity,
accuracy, precision, specificity and robustness. The response was found to be linear in the drug concentration
range of 2-10ug/ml, correlation coefficient was found to be 0.9998 and 0.9995 for DP in two solvent blends. The
LOD and LOQ for DP were found to be 0.049 to 0.0452ug/ml and 0.149 to 0.137ug/ml respectively for two
solvent blends. The proposed method shows good percentage recovery of DP i.e., 99 t0101 from marketed tablets
in two solvent blends for DP, which indicates that the proposed method was highly accurate. The specificity of
the method shows good correlation between recoveries of sample solution by standard addition method.
Therefore, the proposed method specifically quantify the analyte in the sample without interference from
excipients of pharmaceutical dosage forms.
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the pancreas fails to produce sufficient insulin.
Dapagliflozin  propanediol monohydrate (DP)
functions as a selective and reversible sodium-
glucose cotransporter-2 (SGLT2) inhibitor. DP is
D-glucitol 1, 5-anhydro-1-C-[4-chloro-3-
[(4ethoxyphenyl)  methyl]  phenyl]-,  (1S)-,
compounded with (2S)-1, 2-propanediol, hydrate
(1:1:1) Figure No.1. The determination of DP alone
or in combination with other drugs was performed
using (UV) spectrometry®®, reverse phase high
performance liquid chromatography (RP-HPLC)>®,
high performance liquid chromatography (HPLC)”
1" and LC-mass spectrometry (LC-MS)***. The
reported methods were expensive and time
consuming, this necessitates the requirement for the
development of simple, rapid with economical
methods for quantification of DP in bulk and
marketed tablets and it can be used for routine
analysis. The present investigation aimed to develop
and validate simple method for estimation of DP in
pharmaceutical dosage forms by UV.

MATERIAL AND METHODS

Chemicals and Reagents

Dapagliflozin  propanediol monohydrate (DP)
obtained as gift sample from Caplin Point
Laboratories, Chennai, India. Dapagain-10 and
Cipla Dapagliflozin-10 marketed tablets were
procured from local community pharmacy. All
reagents, solvents used were of analytical grade (SD
Fine Chemicals, Bangalore, India).

Instruments and apparatus

The analysis was performed using a double beam
UV-Visible  Spectrophotometer (SHIMADZU,
Japan Model, UV-1900 Pharma Spec), connected to
a compatible computer and supported with UV
Probe software, the absorbances recorded using
matched quartz cells of 1 c¢cm path length. For
precise measurements Anamed weighing balance
was used. All glassware were meticulously cleaned
with double-distilled water, and dried before use.
Preparation of stock solution and working
solution for wavelength selection

Stock solutions of DP were prepared separately by
dissolving 25mg in 25mL Solvent blend-1(1:3
Methanol: Distilled water) and Solvent blend-2 (3:1
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Methanol: Distilled water) in volumetric flask,
resulting in a concentration of 1000ug/mL. The
solutions were sonicated for 5 mins to ensure
complete dissolution. From each stock solution,
2.5mL was withdrawn using a calibrated glass
pipette and diluted to 25mL with Solvent blend-1
and Solvent blend-2 to achieve a concentration of
100ug/mL for DP. Further dilutions were performed
using solvent blends to obtain final concentrations
of 10ug/mL for DP. Both the solutions were
scanned individually in the ultraviolet range (400nm
to 200nm) to determine their maximum absorbance
wavelengths (Amax).

Validation of methods

The ICH Q2 (R1) guidelines were adopted in the
validation of the outlined processes. Linearity,
range, accuracy, precision, robustness, ruggedness,
limit of detection (LOD) and limit of quantification
(LOQ) were among the validation aspects
assessed™*®,

Analysis of tablet dosage form

Dapagain-10 and Cipla Dapagliflozin-10 were
commercially available. In each case 20 tablets
were weighed and flattened into powder. The
powder corresponding to 25mg of DP were
accurately weighed and transferred separately to a
25mL volumetric flask. The volume was made up to
the mark with solvent blends under the study and
the solutions were sonicated for 5 min to ensure
uniform mixing. Aliquots of this solution were
diluted further to obtain 10ug/mL of DP
respectively.

RESULTS AND DISCUSSION

Selection of wavelengths

The Amax of DP were identified at 223 and 224nm
respectively for solvent blend 1 and 2 (Figure
No.2).

Validation parameters

Linearity and range

DP concentrations of 2ug/mL to 10pg/mL, were
prepared in both solvent blends separately. To
determine linearity and range, calibration curve and
overlay plots for DP in both solvent blends at their
respective wavelength maxima (Amax) such as 223
and 224nm were plotted and the data was shown in
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Table No.1 and plots in Figure No.3 and Figure
No.4. Absorbance and concentration was subjected
to least squares linear regression analysis to
calculate the calibration equations and other
statistical parameters and were given in Table No.2.
Correlation coefficient (R?) values were observed to
be close to 1, indicating excellent linearity. For DP,
the R2 values at 223 and 224nm were 0.9998 and
0.9995 respectively for solvent blend 1 and 2.

LOD and LOQ

The ICH Q2 (R1) guidelines formulas were used to
determine the limits of detection (LOD) and
quantification (LOQ) based on the signal to noise
ratio. The LOD and LOQ values for DP in both
solvent blends were found to be 0.049 and 0.0452
LOD; 0.149 and 0.137ug/ml LOQ indicating the
sensitivity of the method.

Precision

Repeatability, intra-day precision, and inter-day
precision were used to assess the precision of the
developed procedures. Six analyses of a solvent
blends containing 10pug/mL of DP were performed
to evaluate repeatability. Intra-day and inter-day
precision studies were conducted using standard
solutions of DP (10, 15pug/mL) three times within a
single day and on three different days, respectively.
The repeatability (% RSD), intra-day and inter-day
precision results are presented in Table No.3. The
results were expressed in terms of % RSD values
and were below 2 %, meeting ICH Q2 (R1) criteria.
Accuracy

The accuracy of the developed method were
determined by standard addition method for both
solvent blends. Recovery studies were carried out
by spiking known amounts of DP (10ug/ml) at three
concentration  levels such as 40% (low
concentration), 80% (intermediate concentration)
and 120% (high concentration). The percentage
recovery values for both solvent blends were within
the acceptable range of 99% to 101%, as per ICH
Q2 (R1) guidelines (Table No.4).
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Assay of marketed formulations

The newly developed method with two solvent
blends were successfully applied to the marketed
tablet dosage form, demonstrating its effectiveness
for the accurate estimation of DP in marketed
tablets (Table No.5). The assay results suggest DP
content in two marketed products determined by
solvent blends under the study was in good
agreement with the label claim with % RSD values
less than 2.

Robustness and Ruggedness

Change in A max of £ 5nm to the actual A max in
robust analysis results significant in the percentage
recovery in both solvent blends indicates the
methods were robust with % RSD less than 2. In
ruggedness, analysis by different analyst and
change of instrument indicates the proposed solvent
systems were significantly rugged with % RSD less
than 2.

Stability studies

The stability study was carried out for DP content in
both solvent blends at room temperature for 72 hrs.
The % recovery from the bulk and marketed tablets
were found to be 99.78 to 100.01 % with % RSD
less than 2, indicate DP in solvent blends under the
study were stable over the period of 72 hr.
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Table No.1: Calibration curve data of DP in both solvent blends

S No Concentration Absorbance MeanSD n=6
' pg/mi Solvent blend -1 Solvent blend -2
1 2 0.075+0.000577 0.077£0.000523
2 4 0.153+0.000567 0.153+0.000561
3 6 0.227+0.000537 0.232+0.000577
4 8 0.303+0.000557 0.308+0.000513
5 10 0.378+0.000577 0.387+0.000522
Table No.2: Regression and statistical data of DP in solvent blend 1 and 2
S.No Particulars Solvent blend-1 Solvent blend-2
1 Absorption maxima 223 nm 224 nm
2 Linearity and Range 1-30 pg/ml 1-30 pg/ml
Regression values
3 Regression equation Y =0.03833*X - 0.002974 Y =0.03867*X - 0.0005360
4 SD of slope 0.0001258 0.0001528
5 % RSD of slope 0.3293 0.3950
6 Variance of slope 7.26 X 10° 8.819 X 10~
7 SD of intercept 0.02151 0.03553
Best-fit values
8 Slope 0.03816 0.03867
9 Y-intercept -0.001324 -0.0005360
10 X-intercept 0.03469 0.01386
11 1/slope 26.20 25.86
12 R square 0.9998 0.9995
Table No.3: Repeatability, Intra-day and Inter-day data of DP in solvent blends
. Amount
S.No Precision Mediums Concentrations recovered SD 7o 7
pg/mi _ RSD | Recovery
ug/ml (n=6)
Solvent 10 10.08 | 0.05099 | 0.5059 | 100.8
- blend-1
1 Repeatability Solvent
10 10.05 0.03011 | 0.2997 100.5
blend-2
Solvent 10 10.08 0.02517 | 0.2471 100.8
5 Intra-day blend-1 15 15.02 0.02887 | 0.1859 | 100.13
Solvent 10 10.04 0.01732 | 0.1725 100.4
blend-2 15 14.99 0.01732 | 0.1155 99.99
Solvent 10 10.03 0.02517 | 0.2471 100.3
3 Inter-day blend-1 15 15.01 0.02887 | 0.1877 | 100.06
Solvent 10 10.04 0.03606 | 0.3591 100.4
blend-2 15 14.96 0.05292 | 0.3537 99.73
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Table No.4: Accuracy data of DP in both solvent blends by standard addition method

. Amount o o
S.No | Accuracy | Mediums Concentrations recovered SD % /o
pug/mi _ RSD Recovery
ug/ml (n=6)
Solvent 4 4.03 0.0115 | 0.2774 | 100.75
blend-1
1 40% Solvent
4 3.96 0.0173 | 0.4374 99.00
blend-2
Solvent 8 7.973 0.02511 | 0.1485 |  99.66
blend-1
2 80% Solvent
8 7.953 0.05774 | 0.7259 99.41
blend-2
Solvent 12 11.89 0.01155 | 0.7985 |  100.3
blend-1
3 120% Solvent
12 11.95 0.04041 | 0.3420 99.58
blend-2
Table No.5: Analysis of marketed tablet dosage forms
. Amount o o
S.No | Mktd tablets Mediums Concentrations recovered SD /o &
pg/mi _ RSD | Recovery
ug/ml (n=6)
Solvent 10 10.02 | 0.04041|0.3420 | 100.2
) blend-1
1 Dapagain-10 Solvent
10 9.96 0.03155 | 0.4875 99.6
blend-2
Cipla ﬁ&'r‘]’gnlt 10 9.98 0.02155 | 0.1485 | 99.8
2 Dapagliflozin- Solvent
10 blend-2 10 10.03 0.02155 | 0.2734 100.3

OH HO Y HO
OH

Figure No.1: Chemical structure of dapagliflozin propanediol monohydrate
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Figure No.2: Absorption maxima of DP in Solvent blend-1 and Solvent blend-2
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Figure No.3: Calibration curve plots of DP in Solvent blend-land 2
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Figure No.4: Overlay absorption maxima plots of DP concentrations in Solvent blend-1 and 2
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CONCLUSION

The present study was aimed to develop and
validate simple UV spectroscopic method for the
estimation of Dapagliflozin Propanediol
Monohydrate in bulk and marketed tablets. The
proposed method comprising Methanol: Distilled
water (1:3) as Solvent blend-1 and Methanol:
Distilled water (3:1) as Solvent blend-2. The
accuracy and precision results suggest the method
was found to be reproducible. The statistical
parameters and the recovery data reveal high
precision and accuracy of the methods besides
being robust and rugged. Further in conclusion, the
proposed UV spectrophotometric methods offer a
simpler and equally reliable alternative to
conventional chromatographic techniques, making
them suitable for routine pharmaceutical analysis,
particularly in resource-limited settings.
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