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ABSTRACT

Introduction: The study focus on its degradation pattern well know antidiabetic drugs are Saxagliptin and Metformin HCI

'NIMS Institute of Pharmacy, NIMS University Jaipur, Rajasthan, India; *Government College of Pharmacy, Karad, M.S., India.

Aim: The research study aims to validate the high-performance liquid chromatography method for the degradation study of
Saxagliptin and Metformin HCI.

Method: In support of the determination and to study its degradation pattern in various pharmaceutical dosage forms a novel
and simple reverse phase liquid chromatographic method has been established. Saxagliptin and Metformin HCI are well known
to use in Type 2 Diabetes. The planned work was performed on Younglin (S.K) isocratic System UV Detector C18 column (150
mm x 4.6 mm). A mixture of Potassium Acetonitrile: Pot. Phosphate Buffer (ph 3.2) in the ratio of 25:75 was used as mobile
phase in this method and the method was validated as per ICH guidelines along with flow rate 1.0 ml/min (UV detection at 212
nm)

Result: By exposing the drug the Saxagliptin and Metformin HCI to acidic, alkaline, H,0, and Neutral degradations forced deg-
radation studies were performed. This method (RP-HPLC) is suitable for kinetic studies as well as the assay of pharmaceutical
dosage forms and was found to be robust and specific.

Conclusion: In any pharmacopoeia, Saxagliptin is not an official drug. While MET was determined by United States Pharma-
copeia (USP), and British Pharmacopoeia (BP) both suggest a non-aqueous titration method using anhydrous formic acid as a
solvent and 0.1 M perchloric acid as titrant for the assay of MET. An endpoint is determined potentiometrically.

Keywords: Saxagliptin, Metformin HCI, RP-HPLC, validation, stability-indicating, pharmacopoeia., USP The study focus on its
degradation pattern well know antidiabetic drugs are Saxagliptin and Metformin HCI

INTRODUCTION CH
3

The Metformin hydrochloride- biguanide in patients with l H NH

. . . . N 2
type 2 diabetes improves glucose tolerance and is a highly H C/ Y \n/ ¢ HCI

. 3

recommended drug, especially when compared to other an- NH NH
tihyperglycemic drugs. Its chemical name is N, N -Dimethyl
imidodicarbonimi dicyandiamide. The recommended dose is ~ Figure 1: Chemical structure of Metformin 3
500 mg orally twice daily or 500 to 2000 mg once daily. Lac-
tic acidosis is a rare, but serious, problem that can occur due
to the accumulation of metformin. Hemodialysis is recom-
mended to correct the acidosis and to remove accumulated HO
Metformin.'
HzN N L H20
Saxagliptin competes with a DPP4 inhibitor that reduces the
activity of incretin hormones, thereby increasing its concen- “ CN
tration in the blood and reducing glucose uptake and glu-
cose-based preparation in patients with type 2 diabetes. The ~ Figure 2: structure of Saxagliptin*
recommended dose is 2.5mg or Smg orally once daily.?
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MATERIAL AND METHODS

Materials

2.1 Chemicals and reagents Saxagliptin and Metformin
HCI were provided from Merck Laboratories Itd. HPLC
grade Potassium Acetonitrile, Pot. Phosphate Buffer was
procured from Merck Ltd. Millipore Mili Q plus purification
system was used to prepare highly pure water.

Commercial Formulation: Saxagliptin and Metformin
HCI tablets were available in the market. The tablets were
checked and stored properly.

HPLC instrumentation and conditions
Chromatographic conditions

Subsequent chromatographic conditions were established by
trial and error and maintained consistently throughout the
study

Chromatographic conditions for proposed
method
HPLC: Younglin (S.K) isocratic System UV Detector

Software: Autochro -3000

Column:4.6 x 150 mm

Stationary phase:C18 (Primesil)

Particle size packinV: 5 um

Mobile Phase: Acetonitrile: Pot.Phosphate Buffer(ph 3.2
with opa):25: 75

Detection Wavelenth: 212 nm

Flow rate:1.0 ml/min

Temperature: Ambient

Sample size: 20 pl

Standard Sample Preparation
Preparation of the Metformin & Saxagliptin Standard &
Sample Solution:

Standard Solution Preparation: The drug’s standard stock
solution was prepared by weighing accurately and trans-
ferred 10 mg Metformin and 10mg Saxagliptin working
standard into a 10ml & 100ml clean dry volumetric flask
respectively. To dissolve it completely about 7ml & 70ml of
diluent were added and sonicated and with the same solvent,
the volume was made up to the mark. Further pipette out 2ml
of Metformin and Saxagliptin into a 10ml volumetric flask
and diluted up to the mark with diluents from the above pre-
pared Stock Solution.

Sample Solution Preparation: The Sample Stock Solu-
tion was prepared by weighing accurately and transferred
936.9 mg of Metformin and Saxagliptin Tablet powder into
a 100ml clean dry volumetric flask. 70ml of the diluents was

added and sonicated to dissolve it completely and the vol-
ume was made up to the mark with the same solvent.

Further from the above-prepared Stock

1. Std. Metformin Hcl 1000 mg and 10 mg Saxagliptin
in 100 ml NAOH = 10,000 pgm/ml Metformin Hcl
and 100pgm/ml Saxagliptin stock-001

2. Take 0.1 ml stock and make 10 ml with mobile phase =
1 pg/m/ml Saxagliptin & 100 pgm/ml Metformin Hcl

3. Take 0.2 ml stock and make 10 ml with mobile phase =
2 pg/ml Saxagliptin & Metformin Hel 200 pgm/ml

4. Take 0.3 ml stock and make 10 ml with mobile phase =
3um/ml Saxagliptin & Metformin Hel 300 pgm/ml

5. Take 0.4 ml stock and make 40 ml with mobile phase =
4 pg/ml Saxagliptin & Metformin Hel 400 pgm/ml

6. Take 0.5 ml stock and make 50 ml with mobile phase =
5 pgm/ml Saxagliptin & Metformin Hel 500 pg/ml

Tab solution Preparation

20 tablets were taken and were triturated to powder weigh-
ing Powder wt. =12.00 gms, having average Powder Weight
=1.200 gms. / Tablet Eq.Wt for 1000 mg= 1000 x1200 /
500 = 2400 mg. 2400 mgs was taken in 100 ml NAOH i.e =
10000 pgm/ml Metformin Hcl and 100 pgm/ml Saxagliptin
STOCK —I (Sonicate 30 min then fitter with 0.45 pm) was
taken as Tablet Stock solution

Tablet Assay
Take 0.3 ml from tab stock and makeup 10 ml with MP 3+
300 pgm/ml for assay

Forced degradation studies 5 ¢

To prove the stability-indicating property of the method the
forced degradation studies were performed on Metformin
HCI and Saxagliptin. The stress conditions employed for
degradation study of Metformin Hcl and Saxagliptin include
light exposure, water hydrolysis and oxidation (3 % H,0,),
acid hydrolysis (1 N HCI), base hydrolysis (1IN NaOH), heat
(105°C), Peak purity of the principal peak in the chromato-
gram of stressed samples of Saxagliptin and Metformin Hcl
tablets was checked using PDA detector.

Method Ruggedness’

Ruggedness was tested by analyzing six samples from the cor-
responding combination of one group by a different analyst us-
ing a different column, format and date. % RSD for% assay
of ruggedness found was 0.10% for Saxagliptin and 0.32% for
Metformin Hel and Overall% RSD found was 0.14% for Saxa-
gliptin and 0.29% for Metformin Hcl as based in Table no. 3

Linearity & 1*
With the emergence of the analysis method, the mixture of
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the standard solution of Saxagliptin and Metformin Hcl at
concentration concentrations of 0.5123 pg / ml to 11.2299 ug
/ ml of Saxagliptin and 159.6713 pg / ml to 3500.0690 pg /
ml according to the analysis method according to Metformin
in the HPLC system. The coefficient (r) of Saxagliptin and
Metformin Hcl using the regression equation and 1 / (con-
centration2) of the equilibrium weight were calculated. The
correlation coefficient (r) found was 0.99942 for Saxagliptin
and 0.99990 for Metformin HCI.

Method Precision **1°

From a homogenous mixture of a single batch six samples
were prepared as per the test procedure of methodology and
analyzed on HPLC system to evaluate the method of preci-
sion for the analytical method. The % RSD of six samples
found was 0.16% and 0.15% for % assay of Saxagliptin and
Metformin Hcl as tabulated in Table no.2

Saxagliptin
SR NO.
1 300.00 14100.58
2 300.00 14170.36
Mean 14135.47
SD 4934
%RSD 0.35
Metformin HCl
SR NO.
1 3.00 591.3
2 3.00 594-54
Mean 592.92
SD 2.29
%RSD 0.39

Table 1: Assay result of Saxagliptin and Metformin HCI

Accuracy * 12

For the determination of the accuracy of the method, a recov-
ery study was carried out by analyzing the samples at three
different concentrations at 50, 100 and 150%. The percent-
age of recoveries at three concentrations was calculated.

Robustness 14

A robustness study of the method was carried because of the
insignificant variations of the technique, such as changes in
the composition of the mobile column temperature, altering
flow rate, and mobile phase.

RESULTS

Tablet assay: The assay results for Saxagliptin and Met-
formin HCI were found within the specifications. The devel-
oped method was validated as per ICH guidelines. Results
are shown in Table 1.

Amt Found % Label Claim
302.13 100.71
303.30 101.10
24.85 100.91

0.83 0.35
333 0.37

Amt Found % Label Claim
2.98 99.41
2.99 99.66
20.73 99-54
0.01 0.64
0.03 0.61

Forced Degradation Study: In these results of the study the
report on the stability-indicating assay of combination Saxa-
gliptin and Metformin HCI by HPLC in presence of degrada-
tion products. For analysis of combination, in this method,
the isocratic elution method was selected. The reason behind
it is, it gave better peak width and baseline separation, which
is suitable for routine analysis of combination. In the study
as per ICH guidelines, the developed method was validated.

The important part of the process of drug product development
is the stability testing forms. How the drug quality substance
varies with time under influence of various environmental fac-
tors such as light, humidity, temperature, and enables recom-
mendations of retest periods, shelf life to be established, stor-
age conditions is stability testing intends to provide evidence.
Results are shown in Figures 3-6.
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Figure 3: Sample: 370 Saxagliptin and Metformin HCI H202 3 % after 1 hr
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Figure 4: Sample: 371 Saxagliptin and Metformin HCI 1 N HCL after 1 hr
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Figure 5: Sample: 372 Saxagliptin and Metformin HCI 1 N NaOH after 1 hr
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Figure 6: Sample: 373 Saxagliptin and Metformin HCI after 1 hr

Linearity: The calibration curve showed good linearity in
the range of 100-500 mg/ml for Metformin HCI and 1-5 mg/
ml For Saxagliptin. In the results, a typical calibration curve
has the regression equation of y = 59.68x — 3931 and R* =

0.999 for Metformin HCI and y = 190.7x + 22.55 and R? =
0.999 for Saxagliptin. Results are shown in table no. 2 and
figure 7 and 8.

Table 2: Absorbance of Metformin Hcl and Saxaglipitin

Metformin Hcl Saxaglipitin
Concentration Average Area Concentration Average Area
100 2059.24 1 216.59
200 7961.57 2 399.66
300 14051.25 3 595-23
400 19836.51 4 783.9
500 25966.30 5 978
y=59.68x- 3931.
30000.00 - R?=0.999
25000.00 -
20000.00 -
g 15000.00 - 4 Seriesl
<
10000.00 - Linear (Series1)
5000.00 -
0.00 T | |
0 200 400 600
Concentration

Figure 7: Linearity Curve for Metformin HCI
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Figure 8: Linearity Curve for Saxagliptin

Precision: The results of system precision for Metformin prescribed limit of ICH guidelines. Results are shown in ta-
HCI and Saxagliptin method precision are found within the ble 3.

Table 3: Precision data of proposed RP-HPLC method Metformin HCI and Saxagliptin
Metformin HCI

Sr No. Conc Area II Mean Amt Found % Amt Found SD RSD
1 200 7954.06 7965.32 7959.69 199.24 99.62 7.96 0.10
2 300 14160.7 14090.25 14125.47 302.55 100.85 49.82 0.35
3 400 25586.6 25932.23 25894.41 499.75 99.95 244.40 0.94
Saxagliptin
Sr No. Conc Area II Mean Amt Found % Amt Found SD RSD
1 2 405.76 415.25 410.51 2.03 101.78 6.71 1.63
2 3 598.38 595.64 597.01 3.01 100.40 1.94 0.32
3 4 785.89 773-97 779-93 3.08 102.97 8.43 1.08

Accuracy: For the accuracy study from all the samples, 1.17. As both % RSD values are less than 2 % hence, the
i.e. n=3 for 80 %, n=3 for 100 % and n=3 for 120 %. The reported % recovery by the developed method of the known
results indicated that the mean of recovery for Saxagliptin added amount of analyte in the sample was within the confi-
was 100.08 %, and % RSD was 0.86, similarly, the mean of dence intervals. The results are shown in Tables No 4 and 5.
recovery for Metformin Hcl was 99.99 %, and % RSD was

Table 4: Accuracy Study for Metformin Hcl at 80%, 100%, 120%

Ng/

Sr. no. Band Amount added Amount found Amount recovered % recovered
1 100 8o 6797.46 179.76 79.76 99.70
2 100 8o 6816.24 180.08 80.08 100.10
Mean 179.92 79.92 99.90
SD 0.23 0.23 0.28
%RSD 0.13 0.28 0.28

Ll Int J Cur Res Rev | Vol 13 - Issue 19 - October 2021
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Table 4: (Continued)
Blj%l/d Amount added
1 100 100 7962.16
2 100 100 7992.21
Mean
SD
%RSD

Ng/

Amount found Amount recovered % recovered
199.28 99.28 99.28
199.78 9978 99.78
199.53 99-53 99-53

0.35 0.35 0.35
018 0.36 0.36

Band Amt added Amt found Amt rcvd % Revd
1 100 120 0158.8 219.33 119.33 99.44
2 100 120 9357.28 222.65 122.65 102.21
Mean 220.99 120.99 100.83
SD 2.35 2.35 1.96
%RSD 1.06 1.94 1.94
Table 5: Accuracy Study for Saxagliptin at 80%, 100%, 120%
80%
Sr no. Ng/Band Amt added Area Amt found Amt rcvd % rcvd
1 1 0.8 365.32 1.79 0.79 99.68
2 1 0.8 363.3 1.78 0.78 98.35
Mean 1.79 0.79 99.01
SD 0.01 0.01 0.94
%RSD 0.40 0.90 0.95

Ng/Band Amt added
1 1 1 403.82
2 1 1 406.63
Mean
SD
%RSD

Amt found
1.99 0.99 99-93
2.01 1.01 101.40
2.00 1.00 100.67
0.01 0.01 1.04
0.71 141 1.03

Ng/Band Amtadded
1 1 1.2 445-25
2 1 1.2 440.3
Mean
SD
%RSD

Amt found
2.21 1.21 101.38
2.19 119 99.21
2.20 1.20 100.30
0.01 0.02 153
0.64 1.30 1.53

Robustness: Chromatographic small changes influence the
conditions such as organic content in pH of buffer in the mo-
bile phase (0.2%), the wavelength of detection (5%), mobile
phase (2%), and change in flow rate (10%), various previ-

ous research supported to determine the robustness of the
method are also in favour of the developed RP-HPLC. The
results are shown in table number 6.

-1
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Table 6: Robustness study for Metformin Hcl and Saxagliptin at the change in flow rate, mobile phase and

wavelength

METFORMIN HCl

Sr No.

FLOW CHANGE o0.9ml

Concentration
200

200

Conc
200

200

Concentration
200

200

FLOW CHANGE 0.9 ml

Conc

Mobil phase
Volume :

Sr No.

1

2

WAVELENGTH
CHANGE =223

Sr No.

1

2

SAXAGLIPTIN

Sr No.

1

2

Mobil phase Volume :
St Concentration
No.

1 2

2 2

WAVELENGTH CHANGE =223

Sr

Concentration
No.
1 2
2 2

Mean
SD
%RSD

Mean
SD
%RSD

211

Mean
SD
%RSD

Mean
SD
%RSD

Mean
SD
%RSD

211

Mean
SD
%RSD

7811.36

7840.23

7825.80
20.41

0.26

24176
Area
6518.66
6570.54
6544.60
36.68
0.56

Area
7459.7
75583

7509.00

69.72

0.93

Area

399.02
405.65
402.34
4.69
1.17
24:76

Area

322.67

325.41

324.04
1.94
0.60

Area

339.64

342.25

340.95
1.85

0.54

FLOW CHANGE
0.8 ML
Sr No. Concentration
1 200
2 200
Sr No. Conc
1 200
2 200
213
Sr No. Concentration
1 200
2 200
FLOW CHANGE
0.8 ml
Sr
No. Conc
1 2
2 2
St Concentration
No.
1 2
2 2
213
St Concentration
No.
1 2
2 2

Mean
SD
%RSD

26:74

Mean
SD
%RSD

Mean
SD
%RSD

Mean
SD
%RSD
26:74

Mean
SD
%RSD

Mean
SD
%RSD

6335.65

6358.65

6347.15
16.26

0.26

Area
7131
7257-32
7194.16
89.32

1.24

Area
6905.39
7023.6
6964.50
83.59

1.20

Area

389.61

390.85

390.23
0.88

0.22

Area

923.12

920.32

921.72
1.98

0.21

Area

300.22
302.25
301.24

1.44
0.48
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Repeatability: Here, the average area, standard deviation
and % RSD were calculated for two drugs and obtained as
0.5% and 0.5% respectively for Dapagliflozin and Saxaglip-
tin (Table 6, 7).

The combination Saxagliptin and Metformin HCI in pres-
ence of degradation products by HPLC is the report on the
stability-indicating assay. For analysis of combination in
this method, the isocratic elution method was selected. The
reason, it gave better peak width, baseline separation, which
is suitable for routine analysis of combination. As per ICH

guidelines, the developed method was validated. The im-
portant part of the process of drug product development is
stability testing.

The important part of the process of drug product develop-
ment is the stability testing forms. How the drug quality
substance varies with time under influence of various envi-
ronmental factors such as light, humidity, temperature, and
enables recommendations of retest periods, shelf life to be
established, storage conditions is stability testing intends to
provide evidence. The results are shown in table number 7.

Table 7: Repeatability study for Metformin HCIl and Saxagliptin

Metformin

0,
HCI Sr No. Conc. Peak Area Amt Found %Amt Found
1 200 7945-94 199.01 9950
2 200 7960.23 199.24 99.62
Mean 199.13 99.56
SD 0.16 0.08
%rsd 0.08 0.09
SN;:)xaghptln St Conc Peak Area Amt Found  %Amt Found
1 2 401.23 1.98 99.28
2 2 404.54 2.00 100.15
Mean 1.99 99.72
SD 0.01 0.62
%rsd 0.71 0.62
CONCLUSION the method was established. To record any intra-day & in-

The procured pure drug of Saxagliptin and Metformin HCI
were found to melt in the range of 149-169°C respective-
ly. The drug was found to be freely soluble in Acetonitrile,
potassium buffer, Sparingly soluble in water, alcohol. UV
absorption of 10pg/ml of Saxagliptin and Metformin HCI
methanol was generated and absorbance was taken in the
range of 200-400 nm. Amax of saxagliptin and Metformin
HCl in acetonitrile was 214nm and 234 nm respectively. It
has been observed that using the mobile phase of acetoni-
trile + pH buffer gave adequate retention time with good
peak shape. Assay for % Label claim for %RSD Calcu-
lated. The analysis process was repeated five times with
tablet formulations. Tablet Assay for % Label claim for
% RSD Calculated. To validate the accuracy of the estab-
lished method the recovery studies were done. To analysed
tablet solution, a definite concentration of standard drug
(80%,100%, and 120%), to ascertain the resolution and re-
producibility of the proposed chromatographic system for
estimation of Saxagliptin and Metformin HCI system suit-
ability parameters were studied. Hereby analyzing various
replicates standards of Saxagliptin and Metformin HCI,

ter-day variation in the result that concluded respectively
all the solution was analyzed thrice. The Robustness of a
method is its capability to remain unpretentious by small
thoughtful changes in parameters. Small but careful vari-
ations in the optimized method parameters were done to
assess the robustness of the proposed method. The effect
of changes in mobile phase composition and tailing factor
of drug peak, wavelength, flow rate, and retention time
was studied. The mobile phase composition was changed
in proportion to flow rate was varied and wavelength
change of optimized chromatographic condition. %RSD
for peak area for Metformin HCI was calculated which
should be less than 2%. the result was revealed in the ana-
lytical method that was determined. %RSD for peak area
for Saxagliptin was calculated which should be less than
2%. the result was revealed in the analytical method that
was determined. Liquid chromatography is a technique of
physical separation in which the components of a liquid
mixture are distributed between two immiscible phases;
this has provided us with information regarding the deg-
radation part of the drug under study.

- |
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