SHORT NOTES

SUMMARY OF CHROMATOGRAPHIC ANALYSIS METHODS OF ANTI
DIABETIC GLIFLOZINS EMPAGLIFLOZIN, CANAGLIFLOZIN AND
DAPAGLIFLOZIN

in the area of drug control.
.

ABSTRACT

Sodium glucose co-transporter-2 (SGLT-2) inhibitors are relatively new developed effective oral
anti-diabetic agents used in treatment of type 2 Diabetes Mellitus. They present either alone or in
combination with other ant diabetic agents such as linagliptin, Saxagliptin and metformin. Therefore, the
necessity to explore and compare the existing analytical and bioanalytical assays used for determination
of such drugs either single or in combination is crucial. Many methods were reported in the literature for
the bio-analysis and analysis of three novel gliflozins with applying the method on different dosage forms
and different chemical and biological samples. Furthermore, this review offered an overview of different
methods used for determination of every drug alone in a tabulated comparative way. Moreover, the
present review emphasized the most common stability indicating assays to be of interest to the analysts
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INTRODUCTION

Around the world, about 382 million patients are
suffering from diabetes mellitus’. Global burden of
disease study in 2010 shows that morbidity rate related
to diabetes mellitus is doubled just in years from 1990
to 2010, also an increase with 30% in DALY's (disability
adjusted life years)>*. Other studies shows that diabetes
mellitus patients will reach almost 600 million by the year of
2035'. These forecasts seems to be unobtrusive especially
with an estimated nearly 300 million people having
impaired glucose tolerance®. Global burden of diabetes
mellitus is much higher in developing countries than the
developed ones. About 80% of persons with diabetes
mellitus are living currently in communities with low- to
middle-income. Middle East and Asia are considered the
regions which are hardest-hit.".

Dapagliflozin (DG), empagliflozin (EG), and
canagliflozin (CG) (Fig.1) are phlorizin derivatives,
approved by FDA for use in people with type 2 diabetes
that inhibits sodium-glucose co-transporter-2 (SGLT2)
and thereby reduces renal tubular glucose reabsorption
and hence blood glucose concentrations by promoting
urinary glucose excretion.
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Table I: Chromatographic methods for analysis
of empagliflozin either in bulk, dosage form or
biological fluids

Stationary
phase

Mobile phase

Application

Detection

C,, column

Phosphate
buffer
(pH 3):

methanol,

(30:70 V/V)

Tablet

uv
240 nm™

C,, column

Deionized water
and acetonitrile
in the ratio of
(10:90, V/V)

Human
plasma

MS/MS*®

C,, column

Acetonitrile -
water (75: 25,
V/V)

Tablet
impurities

MS/MS*®

C,, column

Phosphate
buffer (pH 4.8),
acetonitrile,
methanol
(15:80:5, V/V/V)

Tablet

uv
227 nm'’

C,, column

0.1%
Formic acid:
acetonitrile,
(50:50, V/V)

Human
plasma

MS/MS®

C, column

0.1 OPA:
Acetonitrile,
(70:30, V/V)

Tablet

uv
233 nm?'®
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C,g column

Potassium
dihydrogen
phosphate
buffer pH (4)-
methanol (50 :
50, V/V)

Tablet

uv

225 nm @9

Table Il: Chromatographic methods for analysis
of dapagliflozin either in bulk, dosage form or
biological fluids

C,; column

0.1% Aqueous
formic acid:
acetonitrile,
75:25, VIV

Tablet

MS/MS @1

OH

(B)

©

Stationary Mobile phase |Application | Detection
phase
Acetonitrile :
C Ortho phosphoric UV at 203
18 . Bulk
column acid the nm22
(55:45, VIV)
Ortho phosphoric
C acid : acetonitrile UV at 245
18 Bulk
column (pH 4.5) nm?23
(45:55 V/V)
Phosphate
c Buffer: mgthanol: UV at 240
colu1r§nn acetonitrile (pH Tablet Am @9
6.5) (50:30:20
VIVIV)
c, Tnethy.la-mlne: UV at 240
column acetonitrile pH Tablet Ames
(6.8) (50:50, V/V)
Acetonitrile:
di-potassium
co(I3u1r8nn hydrogen Tablet UVn?rt]jZZ
phosphate (pH
6.5) (40:60 V/V)
c Water:
colu1r§nn acetonitrile Rat plasma | MS/MS?”
(60/40 V/V).

Table Ill: Chromatographic methods for analysis
of canagliflozin either in bulk, dosage form or
biological fluids

Fig. 1: Chemical structures of empagliflozin (A),
canagliflozin (B) and dapagliflozin (C)
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Stationary |y pite phase | 2P | petection
phase cation
Ammonium
acetate: UV at 254
Cig cOlumn | - etonitrile (pH Tablet nm 28
3.5) (65:35, V/V)
Phosphate
buffer : UV at 248
C,s column acetonitrile (pH Tablet nm??
4.5) (65:35, V/V)
Phosphate
buffer UV at 240
C,s column acetonitrile (pH Tablet nm
4.5) (53:47, VIV)
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Phosphate
buffer :
Acetonitrile :
methanol (pH
4.5) (40:40:20,
V/IV)

UV at 212

Tablet am @

20 mM
Potassium
dihydrogen

orthophosphate 325 nm
: acetonitrile (excitation
(pH 3.2) and
(45 : 55, VIV) emission)©?

Fluorescence
detection

at 280 and
Human

Plasma

C, column

36.46 mM
Acetate buffer
: acetonitrile :
methanol(pH
4.5) (30:50:20,

V/V)

UV at 290
nm ©3

0.05% VIV
Triethylamine :
Acetonitrile (pH

6.5) (45:55, VIV)

UV at 215

Tablet Am @

C,, column

Acetonitrile :
Ammonium
acetate buffer
(pH 4.5) (45:55,
V/V)

UV at 252
nm ©5)

C,, column

Acetonitrile: water

(36)
(80:20, VIV) MSMS

C,, column | 0.1% formic acid

Acetonitrile:
MS/MS @7

(90:10,V/V)
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