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ABSTRACT

Many spectroscopic and chromatographic methods were reported for alogliptin analysis either in biological fluids
or in pharmaceutical formulations including spectrophotometry, HPLC-UV, LC-MSMS and HPTLC methods. This
concise mini-review can be used by researchers to select the most suitable analytical procedure for their work
according to the previously reported methods and corresponding applications.

INTRODUCTION

Alogliptin (figure 1) is one of the Dipeptidyl pegase-4 (DPP-4) inhibitors that improve glycemimirol in
patients with type 2 diabetes mellitus. Its meckianbf action involves rising of the endogenous agon like
peptide-1 (GLP-1), an incretin hormone, and othl@rmone levels by inhibiting the degrading enzymePBP The

incretin effect is based on the greater stimulatffgct on insulin secretion than that of intravesa@lucose [1].

Alogliptin was marketed as Nesih#ablets while its combination with metformin wasnketed as Kazafidablets
and its combination with pioglitazone as OSemblets.

Although some LC-MS/MS methods were reported faimegtion of alogliptin in rat plasma [2], dog plaar?],

monkey plasma [2] and human plasma [3], LC-MS/MSapeeters and analytical procedure details were
described in full details by the pharmacokinetiggts reported by lee et al [2] and Covington ¢8RlIAnother two
pharmacokinetic studies were described for aldgliph combination with pioglitazone [4], metformif5],

cimetidine [5] without any details regarding theedsanalytical procedures. On the other hand, mpeagtsoscopic
and chromatographic techniques were reported asdrided in full details [6-23] for alogliptin analig either in
biological fluids or in pharmaceutical formulations
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2-({6-[(BR)-3-aminopiperidin-1-yl]-3-methyl-2,4-dioxo-
3,4-dihydropyrimidin-1(2H)-yl}methyl)benzonitrile

Figure 1: Chemical structureand |UPAC nomenclature of alogliptin

2. Spectroscopic methods for the analysis of alogliptin in pharmaceutical formulations

Some spectrophotometric methods were reported deernination of alogliptin alone in Nesfhaablets [6-7],
determination of alogliptin in the presence of rogtfin in Kazan8 tablets [8-9] and simultaneous determination of
alogliptin and pioglitazone in Oséhnitablets [10]. Direct UV spectrophotometric methods developed and
validated for the estimation of alogliptin benzoatng UV/Vis double beam spectrophotometer. The&imam
absorbance was observed at 276 nm using metharsalhant and linearity range of 5-3& mL™ [6]. Also first
derivative spectrophotometric method has been dped for the estimation of alogliptin in bulk and
pharmaceutical formulations. Alogliptin showed aghpeak at 278.0 nm in first order derivative spea with n
=1. The drug followed Beer-Lambert’s law in the centration range of 2-16g mL™ [7].

In addition, development and validation wio UV spectrophotometric methods for simultaneegmation of
alogliptin benzoate and metformin hydrochloride veahieved. First method is simultaneous equatiothouk
which is based on the measurement of absorptiot24tnm and 237 nm for both alogliptin and metformin
respectively. Second method is an absorption ragthod, which is based on the measurement of afimomrt 251
nm. Both the drugs were found to be linear in thiecentration range of 0.5-18 pg mi8].

Furthermore, Two UV spectrophotometric methods hbeen developed for the simultaneous estimation of
alogliptin and metformin. The first method is sitanleous equation method based on measurementarptibs at
277 nm and 232nm of alogliptin and metformin, respely. The second method is Absorbance ratio i@hgsis)
method based on measurement of absorption at wagtbleof 250 nm and 277 nm i.e. iso-absorptive point
alogliptin and metformin, respectively. Linearityas observed in the concentration range of 5:5mL™* for
alogliptin and 1-1Qug mL™ for metformin [9].

Moreover, UV spectroscopic methods have been dpedidor the simultaneous estimation of alogliptimd a
pioglitazone. First order derivative and Dual wavejth methods were developed and validated usirijamel as
solvent. Both methods showed linearity at 5i80mL™. The first order derivative spectra of each solutivere
obtained. Zero crossing point (ZCP) of alogliptinssfound to be 275.60 nm and ZCP of pioglitazong fwand to
be 268.20 nm. In Dual wavelength method, spectriavofwavelengths (270.20 nm and 265 nm) were ssdefdr
the estimation of alogliptin. Pioglitazone showhd same absorbance at these wavelengths. Similalelengths
of 280 nm and 271 nm were selected for estimatfquiaglitazone. Alogliptin shows the same absorleaatthese
wavelengths [10]. There is no published work yejareing derivatization before UV detection as shomith
similar gliptins [24] and there is no need for spgtechnique as shown in some methods dealing mvétformin
analysis in combinations [25].

3. HPLC-UV methodsfor determination of alogliptin in pharmaceutical formulations

Many HPLC-UV methods [11-23] were reported for defimation of alogliptin either alone (Nesth#ablets) or in
combination with metformin (Kazafiotablets) or in combination with pioglitazone (OSemablets). All the
parameters affecting the chromatographic behavierdescribed in (table 1) including stationary ghamobile
phase and detection wavelength. Similar columns simiilar chromatographic conditions were used for
determination of similar gliptin, linagliptin, ugin.C-UV methods [26-28].
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Table 1: HPLC-UV methodsfor analysis of alogliptin in different phar maceutical for mulations

b

Stationary Phase Mobile Phase Detection Application
Wavelength
Cyano column (150 | Mixture of potassium dihydrogen phosphate buffer (@) 215 nm Assay of Nesifiaablets?
mm x 4.6 mm, fum) and acetonitrile in the ratio of (20:80 %y).
C18 column (250 Mixture of 0.2 triethylamine buffer (pH 6.0) and thanol in 254 nm Assay of Kazaflaablets*?
mm x 4.6 mm, Bm). the ratio of (30:70 %/v).
C18 column (250 Mixture of potassium dihydrogen phosphate buffer (4.0) 235 nm Assay of Kazafidablets™
mm x 4.6 mm, Bm). and acetonitrile in the ratio of (70:30 %y).
C18 column (250 Gradient elution of (0.1% perchloric acid pH 3 etmnitrile in 224 nm Characterization of proces§
mm x 4.6 mm, Bm). the ratio of 90:10v/v) and (0.1% perchloric acid pH 3 } related impurities of
acetonitrile in the ratio of 40:60 /v). Alogliptin 4
Cellulose column Mixture of ethanol and diethylamine in the ratio(@00:0.5 %, 230 nm Method for the enantiomeri
(250 mm x 4.6 mm, | Vi). purity of alogliptin®®
5 um)
C18 column (250 Mixture of phosphate buffer and acetonitrile inigatf (45:55 215 nm Stability indicating assay 9
mm x 4.6 mm, fm). | %, vlv). Osen® tablets®®
C18 column (250 Mixture (pH 6.8) of methanol and double distillecter in the 222 nm Assay of Nesifiaablets*”
mm x 4.6 mm, Bm). ratio of (80:20 %y/v).
C18 column (250 Mixture of phosphate buffer (pH 3.5) and methandiie ratio 271 nm Assay of Osehtablets!®
mm x 4.6 mm, Bm). of (70:30 %VIv).
C18 column (250 Mixture of Phosphate buffer (pH 3.6) and acetditin the 268 nm Assay of Osehtablets!®
mm x 4.6 mm, Bm). ratio of (35:65 %y/v).
Cyano column (250 | Gradient elution of (water, acetonitrile and trifftoacetic acid 278 nm Determination of potentig
mm x 4.6 mm, Bm). in the ratio of 1900:100:1y/v/v) and (acetonitrile, water an impurities in Nesin& tablets
trifluoroacetic acid in the ratio of 1900:100vly/v). 0
C18 column (150 Mixture of potassium dihydrogen phosphate buffeH (B), 290 nm Assay of Kazaflaablets®
mm x 4.6 mm, Bm). methanol and acetonitrile in the ratio of (20:60920v/V/v).
C18 column (250 Mixture of phosphate buffer (pH 4.8) and acetolaitin the 210 nm Assay of Kazafidablets®?
mm x 4.6 mm, Bm). ratio of (48:52 %y/v).
C18 column (250 Mixture of methanol and phosphate buffer (pH 3thia ratio of 269 nm Assay of Osehtablet$

mm x 4.6 mm, Bm).

(80:20 % V/V).

4. HPTL C methods for determination of alogliptin in pharmaceutical formulations

A high performance thin layer chromatographic (HEylmethod was developed and validated for simutiase
determination of metformin and alogliptin. Chrong@phic separation was carried out on Merck HPTLC
aluminium sheets of silica gel 60F254 using acetiteti 1% ammonium acetate in methanol (4.5:5.%)jvas
mobile phase followed by densitometry analysis58 @m. The reliability of the method was assesgeeMaluation

of linearity (100-2500 ng/spot for metformin and)18500 ng/spot for alogliptin) [29].

5. Bioanalytical methods for determination of alogliptin in biological fluids
A liquid chromatography-tandem mass spectrometrithiod was developed and validated for the evalnatio
alogliptin in monkey. The analytes were extracteshuigh a liquid-liquid extraction with ethyl acetafThe linear
detection range in monkey plasma was from 0.5 @02@y mL* with lower limit of quantification of 0.5 ng mt

The relative standard deviation was measured téeb® than 10.4% for determination of inter- andattay
precisions, and the relative error was determinedet within +7.2% for all accuracy measurements diaveloped

LC-MS/MS method could be used for the pharmacoldsettudies in monkeys [30].

In addition, ultra performance liquid chromatogrgpptandem mass spectrometry (UPLC-MS/MS) method for
determination of alogliptin in rat plasma was depeld and validated. After addition of diazepam masnéernal

standard (IS),

protein precipitation by acetorgtrtethanol
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Chromatographic separation was achieved on a UPEB 818 column (2.1 x 100 mm, 1ur) with 0.1% formic
acid and acetonitrile as the mobile phase with igracelution. An electrospray ionization source wgplied and
operated in positive ion mode; multiple reactiormnitoring (MRM) mode was used for quantificatioringstarget
fragment ions m/z 340.2> 116.0 for alogliptin, and m/z 2854 193.1 for IS. Calibration plots were linear
throughout the range 2-2000 ng thfor alogliptin in rat plasma. Mean recoveries kofgdiptin in rat plasma ranged
from 81.5% to 91.4%, matrix effect of alogliptin iat plasma ranged from 105.9 to 110.5%. RSD o&iday and
inter-day precision were both <10%. The accuracthefmethod was between 95.2% and 110.3%. The cheths
successfully applied to pharmacokinetic study afglptin after either oral or intra-venous admirasion. The
absolute bioavailability of alogliptin was reportasl high as 30.9% [31].

Furthermore, RP-HPLC method for the quantitativieederination of metformin and alogliptin in humaragiha was
developed. The drug was spiked in the plasma amcha®d with mobile phase by precipitation methdtde
extracted analyte was injected into X-Terra C18 ¢.150 mm, 3.5um, Make: ACE) or equivalent, maintained at
25°C temperature and effluent was monitored at /285 The mobile phase was consisted of sodium ddger
ortho phosphate [pH 4.0]: acetonitrile [HPLC GradeéD:30, v/v). The calibration curve for metformand
alogliptin was linear from 300.0 to 700u§ mL™* and 7.5 to 17.5ig mL?, respectively. The inter-day and intra-day
precision was found to be within limits. The Lowanit of quantification (LLOQ) for metformin and edliptin
were 5.936 and 1.988 mL™, respectively. The average % recovery for metfaranid alogliptin were 100.17 and
99.40-99.55%, respectively and reproducibility i@snd to be satisfactory [32].
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