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Abstract

Sensitive LC-MS/MS (Liquid Chromatography Tandem Mass Spectrometric) Method for the Simultaneous
Determination of Alogliptin and Voglibose in human plasma. A highly sophisticated and sensitive LC-MS/MS method
has been developed and validated for the Alogliptin and Voglibose simultaneous determination in human plasma.
Alogliptin D3 and Miglitol were used as IS (Internal standard). Protein precipitation extraction was followed for the
analytes and IS. Chromatography conditions included an isocratic mobile phase composing of 5 mM Ammonium
formate: Acetonitrile in the ratio 50:50 v/v. The column used was Welchrom XB C18, with specifications of 50 x
4.6 mm, 5 ym, at a flow rate of 0.70 ml/min. The retention time of Alogliptin, Voglibose, Alogliptin D3 and Miglitol
occurred at ~1.03, 0.8, 0.8 and 0.81 min respectively and the total chromatographic run time was 3.0 min. Alogliptin
and Voglibose achieved a linear response function in human plasma at 5.09-509 ng/mL and 2.03-203 ng/mL
respectively. Alogliptin and Voglibose achieved an intra and inter-day accuracy and precision in the range of 0.94-
4.35 and 0.91-3.89%; 1.41-10.8 and 1.90-7.75% respectively. The method was strictly validated according to the
ICH guidelines. The results obtained from this study can be significantly utilized for developing full pharmacokinetic

profiling in individuals.
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Introduction

Alogliptin (Figure 1), is 2-({6-[(3R)-3-aminopiperidin-1-yl]-3-
methyl-2, 4-dioxo-3, 4-dihydropyrimidin-1(2H)-yl} methyl) benzo
nitrile and belongs to the class of orally administered antidiabetic
drugs. Alogliptin being a DPP-4(dipeptidyl peptidase-4) inhibitor
quickly degrades incretin hormones and results in an imbalance of
glucose and insulin homeostasis [1,2].

Voglibose (Figure 2), chemically is (1S,2S,3R,4S,55)-5-(1,3-
dihydroxypropan-2-ylamino)-1-(hydroxymethyl)cyclohexane-1,2,3,4-
tetraol. It is an alpha-glucosidase inhibitor. Voglibose delays gut
carbohydrates absorption and digestion [2,3].
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Figure 1: Structural representation of Alogliptin.
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Figure 2: Structural representation of Voglibose.

Deng et al. reported an LC-ESI-MS for determination of Alogliptin
in monkey plasma. Plasma aliquots were processed using ethyl acetate
liquid-liquid extraction method [4]. In another study, Alogliptin
and Metformin were simultaneously quantified. Chromatographic
conditions included using Hypersil Gold column and gradient elution.
Linearity was observed between 5 and 400 ng/ml. Precision and
accuracy results were within the acceptable limits [5].

Numerous reported methods for Alogliptin quantification in
human plasma are available either for single analyte or in combination
with other drugs [6-11].

Analytical methods were also reported for Voglibose quantification
using electrospray ionization in positive mode, establishing linearity at
concentration of 25.0 ng/ml to 1200.0 ng/ml [12,13].

Miglitol (Figure 3) and Alogliptin D3 (Figure 4) both being
azasugar analogs are being used as internal standards for Voglibose and
Alogliptin respectively.

Maximum of the reported methods were appropriate for single
analyte determination and/or consumed a substantial quantity of
plasma volume. Thus, the present study was taken up and reported.
Sensitivity as well as specificity involving isocratic mode of elution and
faster elution were the plus points of this study. This method can be
further utilized successfully in human pharmacokinetic studies.

No method similar to the present study has been reported for
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Figure 3: Structural representation of Alogliptin D3 (Internal Standard).
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Figure 4: Structural representation of Miglitol (Internal Standard).

simultaneous determination of Alogliptin and Voglibose by LC-MS/
MS. The proposed method is validated as per guidelines [14].

Experimental

Chemicals and reagents

Alogliptin (purity 99.3%) and IS - Alogliptin D3 were procured
from Clearsynth, India. Voglibose (purity 99.2%) and Miglitol were
purchased from Sigma-Aldrich. India. Acetonitrile and Methanol
(HPLC grade) were purchased from ] T Baker, India. Analytical
grade Ethyl acetate and Formic acid were purchased from Merck
and Spectrochem, India respectively. DMSO (Dimethyl sulfoxide)
and Phenacetin were procured from Sigma-Aldrich, India. All other
chemicals and reagents were of analytical grade. Microcaps” Disposable
Micropipettes (50 uL, catalog number: 1-000-0500) were purchased
from Drummond Scientific Company, USA. The control human
K,EDTA (Di-Potassium Ethylene Diamine Tetra Acetic acid) plasma
samples were obtained from Red Cross society, Bangalore.

Instrumentation and chromatographic conditions

A Shimadzu HT (Shimadzu, Japan) LC system accommodating
an auto-sampler, degasser and binary pump was used as potential
part of instrumentation. Aliquots measuring 10 pL were injected on
Welchrom XB C , column with specifications of 50 x 4.6 mm, 5 pm.
The Column Oven Temperature was fixed at 40 + 1°C. The mobile
phase included Acetonitrile and 5 mM Ammonium formate mixed in
the ratio 50:50 v/v. This isocratic mobile phase was filtered using a 0.45
pm membrane filter (Millipore, USA or equivalent). The filtered mobile
phase was then degassed by ultra-sonication for 5 min. The mobile
phase was controlled at a flow rate of at 0.700 ml/min directed to the
mass spectrometer electro spray ionization chamber.

The analytes Voglibose and Alogliptin along with the IS were
detected by MS/MS detection set in positive ion mode. To achieve
the quantification, MDS Sciex, API-4000 Mass spectrometer provided
with a Turbo ion spray interface was used as the instrumentation.
Temperature was maintained at 500°C and ion spray voltage of 5500 V
was fixed. The source parameters were maintained at pressure of 50 psi
(GS1) and 60 (GS2) psi.

The compound parameters viz., DP (declustering potential), EP

(entrance potential), CE (collision energy) and CXP (collision cell exit
potential) were 95, 10, 45 and 10 V for Alogliptin; 95, 10, 50 and 10 V
for Alogliptin D3 (IS) and 60, 10, 32 and 16 V for Miglitol (IS) and 60,
10, 28 and 12 V for Voglibose respectively.

For detection of ions, the process of Multiple Reaction Monitoring
(MRM) mode was used. For the analyte Alogliptin, the transition
witnessed for Precursor ion to product ion was found to be m/z 340.30
to m/z116.10; for Voglibose m/z268.20 (Precursor ion) to the m/z92.10
(Product ion), for IS (Alogliptin D3) m/z 344.30 (Precursor ion) to the
m/z 166.10 (Product ion) and for IS (Miglitol) m/z 208.20 (Precursor
ion) to the m/z 146.2 (Product ion). Quadrupole Q1 and Q3 were set on
unit resolution. The dwell time was set as 200 msec. The analytical data
were processed by Analyst software (version 1.4.2).

Standard solutions

The analytical micro balance was used to accurately weigh
Alogliptin, Voglibose and IS (Alogliptin D3 and Miglitol). The primary
stock solutions of Alogliptin, Voglibose and IS solution were prepared
at 1212, 1267 and 1000 pg/mL, respectively in Methanol. The stock
solutions were stored at a temperature of -20°C. The stock solutions
were found to be stable for one month. Methanol: water (50:50 v/v)
diluent was used to prepare the secondary stock solutions and working
solutions were prepared by diluting the Alogliptin and Voglibose stock
solutions. For constructing the calibration curve (CC), the working
solutions and secondary stock solutions were used. All the solutions
were stored at 4°C for a week. Working stocks were used to prepare
plasma calibration standards. The concentration of 150 ng/mL working
Internal Standard solution was prepared using the Methanol: water
(50:50 v/v) diluent. The blank plasma was screened prior to spiking to
check for the endogenous interference at retention times of analytes
and IS. Concentrations of 5.09-509 ng/mL and 2.03-203 ng/mL for
Alogliptin and Voglibose respectively were used to prepare eight-
point calibration standards samples by spiking the blank human
plasma with appropriate concentration of Alogliptin and Voglibose.
At appropriate concentrations (5.25 and 2.11 ng/mL LLOQ (lower
limit of quantitation), 25.0 and 10.0 ng/mL LQC (low quality control)
Alogliptin and Voglibose, 200 and 83.6 ng/mL MQC (medium quality
control) and 400 and 152 ng/mL HQC (high quality control) for
Alogliptin and Voglibose respectively). Accuracy and precision were
prepared by spiking the controlled human plasma. Plasma aliquots of
volume 250 uL were introduced into the Radio Immuno Assay vials
which were pre-labelled and preserved at a temperature of -80 + 10°C.

Sample preparation

Following protein precipitation extraction method, Alogliptin and
Voglibose were extracted from K,EDTA human plasma. Plasma sample
(200 pl) was taken into respectively labeled RIA vial and vortexed. To it
100 pl of Milli-Q water was added and vortexed. 50 pL of IS was added
except blank. Acetonitrile (800 uL) was added and vortexed for 2 min
and then centrifuged at 5000 rpm for 5 min. Following centrifugation
~500 uL supernatant was aliquoted and transferred into labeled RIA
vials and placed in the auto sampler at 10°C + 4°C. 10 uL was injected
onto LC-MS/MS system for analysis.

Method validation

A full validation procedure for the assay in K, EDTA human plasma
was performed according to the ICH guidelines [14].

Specificity and selectivity

Atleast six dissimilar lots of K,EDTA blank human plasma samples
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were analyzed to examine the interferences at the retention time of
analytes and IS. In order to meet the acceptance criterion, minimum of
four lots out of six lots in the same matrix should have an area response
of <20% compared to that of the LLOQ level response.

In addition to ensuring specificity against potential biological
interferences, two lots of hemolyzed plasma were analysed.

Recovery

The extraction efficiency of analytes and IS from human plasma
was determined by comparing the analytes extracted from replicate
QC samples (n=6) responses with that of neat standard solutions which
were spiked in post extracted human plasma blank sample at equivalent
concentrations extracted by using protein precipitation method. Single
concentration was used to determine recovery of IS whereas in case of
analytes (Alogliptin and Voglibose), the recovery was determined at
LQC as well as HQC concentrations.

Matrix effect

Matrix effect was determined by assessing the effect of matrix i.e.,
the human plasma constituents over the ionization of analytes and IS
by following post-column infusion method [15]. A constant amount
of analyte into LC system outlet entering to mass spectrometer inlet is
delivered by the infusion pump. The mass spectrometer was operated in
MRM mode. Sample extracts was injected on LC column under similar
chromatographic condition. A steady ion response was obtained as a
function of time. Any endogenous compound eluted from the column
and causing a variation in ESI (electro spray ionization) response of
the infused analyte was perceived as a suppression or enhancement
of infused analyte response. At a constant rate the analytes and IS
solutions were infused. Blank matrix sample was injected through
the LC. Six different lots of human plasma samples were spiked with
analyte concentration levels at concentrations of LQC and HQC levels
to evaluate matrix effect in addition to post-column infusion method.
The acceptance criteria were + 15% deviation from the nominal value
for each back-calculated concentration [14].

Calibration curve

The eight-point calibration curve for the analytes (Alogliptin and
Voglibose) at concentration range of 2.02-510 ng/ml was constructed.
This was achieved by plotting the peak area ratio of each analyte: IS
against the calibration standards nominal concentration in K,EDTA
human plasma. The results were fit into linear regression analysis
with the use of 1/X2 (X: concentration) weighing factor. The Expected
correlation coefficient (r) was 0.99 or better for the calibration curve.
85-115% accuracy from the nominal value except at LLOQ, set at 80-
120% was considered as the acceptance criteria for each back-calculated
standard concentration [14].

Precision and accuracy

The intra-assay precision and accuracy were estimated by analyzing
six replicates containing Alogliptin and Voglibose at four different QC
levels (5.28 ng/mL (LLOQ), 24.20 ng/mL (LQC), 184.26 ng/mL (MQC)
and 370.06 ng/mL (HQC) for Alogliptin and 2.10 ng/mL (LLOQ),
8.42 ng/mL (LQC), 84.2 ng/mL (MQC) and 168 ng/mL (HQC) for
Voglibose) in human plasma. Similarly, inter-assay precision was
determined by analyzing the four level QC samples on four different
runs. 85-115% accuracy from the nominal value except at LLOQ, set
at 80-120% was considered as the acceptance criteria for each back-
calculated standard concentration [14].

Stability experiments

Stability tests were performed to assess the stability of Alogliptin
and Voglibose in human plasma samples under diverse conditions. At
each level for LQC and HQC samples, six replicates were used for the
following stability parameters:

1. Bench top stability (8 hours),

2. Auto-sampler stability (26 hours at 10°C),

3. Freeze Thaw stability completed for three cycles,

4. Long-term stability done for 30 days at -80 + 10°C.

The acceptance criteria for the analytical runs include the following:
(i) the accuracy values must lie within 85-11 5% of the nominal
concentration for 67% of the QC samples and (ii) not less than 50% of
QC concentration at individual level must fall within the acceptance
criteria [14].

Dilution integrity

Dilution integrity (DI) was examined to confirm that samples could
be diluted with blank matrix without disturbing the final concentration.
It is the test executed for those study sample concentrations which
overpassed the ULOQ (upper limit of quantitation). Alogliptin
and Voglibose spiked human plasma samples were prepared at two
concentrations (168 and 336 ng/ml) of Alogliptin and Voglibose and
were diluted with pooled human blank plasma at dilution factors of
2T and 4T in six replicates and analyzed. The back-calculated standard
concentrations had to comply to have both precision of <15% and
accuracy of 100 + 15% similar with other QC samples (1). The criteria
for acceptance of the analytical runs encompassed the following: 67%
of the Quality Control samples accuracy must be within + 15% of the
nominal concentration and at each Quality Control concentration level
not less than 50% must meet the acceptance criteria [14].

Results and Discussion
Results

Alogliptin, Voglibose and IS eluted at ~1.03, 0.8, 0.80 and 0.81 min,
respectively. During a direct infusion experiment, the mass spectra for
Alogliptin, Voglibose and IS revealed peaks at m/z 340, 268, 344 and
208 respectively as protonated molecular ions (M+H) *.

Succeeding the complete optimization of mass spectrometry
settings, MRM reaction pair of m/z 340.30 precursor ion to the m/z
116.10 was used for quantification for Alogliptin; m/z 268.20 precursor
ion to the m/z 92.10 was used for quantification for Voglibose. Similarly,
for IS MRM reaction pair of m/z 344.30 precursor ion to the m/z116.10
for Alogliptin D3 and m/z 208 precursor ions to the m/z 146.20 for
Miglitol was used for quantification purpose. The fragmentation
pattern of Alogliptin, Voglibose, Alogliptin D3 and Miglitol are shown
in Figures 5-8.

Table 1 shows the mean recovery for Alogliptin and Voglibose at
LQC and HQC. The recovery of IS was 54.6%.

The results have shown that the precision and accuracy for analyzed
samples were within acceptance range (Table 1).

Figures 9-12 shows chromatograms for the blank human plasma
(free of analytes and IS), blank human plasma along with IS; blank
human plasma spiked with Alogliptin at LLOQ concentration along
with IS; blank human plasma spiked with Alogliptin at ULOQ
concentration along with IS.
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Figure 5: Mass fragmentation of Alogliptin.
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Figure 6: Mass fragmentation of Voglibose.

Similarly, Figures 13-16 shows chromatograms for the blank human
plasma (free of analytes and IS), blank human plasma along with IS;
blank human plasma spiked with Voglibose at LLOQ concentration
along with IS; blank human plasma spiked with Voglibose at ULOQ
concentration along with IS.

Concentration ng/mL

Alogliptin — 25.0
Voglibose — 10.0

The retention time of Alogliptin, Voglibose and IS were ~1.03,
0.80 and 0.80 min, respectively. The total chromatographic run time
achieved was 3.0 min.

Alogliptin - 400
Voglibose - 152

341.0

“Max. 2.928 cps.
|
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|
|
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| 2702 ‘
Y 2700 2705 2710

B T T Rmalyat Vexsion: 1.8.0

Mean recovery (%) Mean Mean absolute matrix effect

+ SD (n=6) Mean * SD (n=6)
LQC

53.9+243 102 + 1.89

60.4 +4.17 101 £1.72
HQC

50.9+1.20 102 +1.08

62.8 +1.68 100 + 1.53

Table 1: Recovery and matrix data for Alogliptin and Voglibose.
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Figure 8: Mass fragmentation of IS (Miglitol).

In the calibration range, a worthy reproducibility over the standard
concentrations was observed for the calibration standard curve. An
average regression (n=3) value >0.990 was obtained for the both the
analytes (Voglibose and Alogliptin). LLOQ was considered as the
lowest concentration with RSD <20% and was found to be 5.25 ng/
mL and 2.11 ng/mL for Alogliptin and Voglibose respectively. The %
accuracy observed for the mean of back-calculated concentrations for
three calibration curves for Alogliptin and Voglibose was within 51.0
- 63.0; while the precision (% CV) values ranged from 0.40-6.92 and
1.13-8.38 respectively.

Accuracy and precision data for intra- and inter-day plasma
samples for Alogliptin and Voglibose are presented in Table 2.

The predicted concentrations for Alogliptin and Voglibose at
LQC and HQC levels deviated within + 15% of the fresh sample
concentrations in a battery of stability tests viz., in-injector (22 h),
bench-top (7 h) and repeated four freeze/thaw cycle’s stability (Table
3). The results were found to be within the assay variability limits
during the entire process.
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Intra-day variation (Six replicates at each concentration)

concen':gt'i‘;a(lnglmL) Mean £ SD RSD AC(’(::ZI’)GCV
Alogliptin — 5.25 4.70 £ 0.20 4.35 89.5
Voglibose — 2.11 1.87 £0.20 10.8 89.0
Alogliptin — 25.0 22.8 £0.69 3.02 91.0
Voglibose — 10.0 9.47 £0.29 3.1 94.4
Alogliptin — 200 179 £ 2.21 1.23 89.7
Voglibose — 83.6 75.7 £1.26 1.66 90.6
Alogliptin — 400 361 +3.38 0.94 90.3
Voglibose - 152 141 £1.99 1.41 92.5

Inter-day variation (Eighteen replicates at each concentration)

Alogliptin — 5.25 4.99 £0.19 3.89 95.0
Voglibose — 2.11 1.99+0.15 7.75 94.6
Alogliptin — 25.0 23.4+0.51 2.21 93.5
Voglibose — 10.0 9.37+0.25 2.62 934
Alogliptin — 200 181 +2.54 1.41 90.3
Voglibose — 83.6 76.1+1.45 1.90 91.1
Alogliptin — 400 363 £ 3.30 0.91 90.8
Voglibose - 152 141+ 2.89 2.05 92.9

RSD: Relative standard deviation (S.D x 100/Mean)

Table 2: Intra- and inter-day precision and accuracy determination of Alogliptin and
Voglibose quality controls in human plasma.

Discussion
Liquid chromatography

Liquid Chromatographic separation of Alogliptin has been
carried out using various combinations of mobile phases consisting
of different aqueous solutions and methanol or acetonitrile as
the organic phase [16]. Methanol when used as organic mobile
phase, achieved shorter retention times and better resolution of
Alogliptin [17].

In the present study optimization and critical evaluation of buffer,
mobile phase composition, flow-rate and analytical column were
important to obtain good resolution of peaks of interest from the
endogenous components, which in turn affect reproducibility and
sensitivity of the method.

Selection of chromatographic conditions for the proposed method
was optimized to suit the preclinical pharmacokinetic studies. We have
kept the plasma volume (200 uL) in order to lower usage of solvent
and ease in sample preparation in micro tubes. Initial feasibility
experiments of a various mixture(s) of solvents such as Acetonitrile
and Methanol using different buffers such as Ammonium acetate,
Ammonium formate and formic acid along with altered flow-rates
(in the range of 0.1-0.5 mL/min) were performed to optimize an
effective chromatographic resolution of Alogliptin, Voglibose and
IS. Various analytical columns (Zorbax, Inertsil, Prodigy, Kromasil,
Atlantis, Hypersil etc.) were tested to obtained good and reproducible
response with short run time. The resolution of peaks was best achieved
with an isocratic mobile phase comprising acetonitrile and 2mM
Ammonium formate in water (50:50 v/v) delivered at a flow rate of
0.70 mL/min. Welchrom XB C18 column (50 x 4.6 mm, 5 pm) was
found to be suitable for sharp and symmetric peak shapes among few
other columns tested in the method optimization process (data not
shown). Alogliptin, Voglibose and IS eluted at ~1.03, 080 and 0.81 min,
respectively. The injection volume was set at 10 L, since low injection
volume was expected to result in increased ionization and decreased
possible chemical noise.

The purpose of sample extraction optimization is mainly to achieve
high extraction recovery with negligible or low matrix effects in order
to improve sensitivity and reliability of LC-MS/MS analysis. The
presence of endogenous interference in sample extracts, due to poor
extraction procedure which is not efficiently cleaned up, decreases
method robustness. With time-saving advantage and simplicity, the
protein precipitation extraction method was chosen as an extraction
method. The attained LLOQ is sufficient to quantify Alogliptin and
Voglibose in low dose for pharmacokinetic studies.

Mass spectroscopy

Quadrupole full scans were carried out both in positive and
negative ion detection mode to optimize electro spray ionization (ESI)
conditions for the analytes and IS. and found that Worthy response
was attained in positive ionization mode. MRM reaction pair of m/z
(mass to charge ratio) 340.30 precursor ion to the m/z 116.10 was
used for quantification for Alogliptin; m/z 268.20 precursor ion to the
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) Alogliptin Voglibose
Nominal
concentration Stability yga;o Accuracy Precision yge:)no Accuracy Precision

(ng/mL) '(n=‘6) (%)* (% CV) _(n=.6) (%)* (% CV)
0h 23.0+0.33 92.1 1.41 9.32+0.20 92.8 2.12
Alogliptin - 25.0 7 h (bench-top) 23.2+0.67 100 2.89 9.56 +0.23 103 26
Voglibose - 10.0 22 h (in-injector) 23.8+0.41 103 1.72 9.47 £ 0.51 102 4.95
4 FIT cycles 23.4+0.57 102 244 9.10 £ 0.51 97.6 5.57
0h 363 £ 3.76 90.7 1.04 141+1.75 92.5 1.24
Alogliptin — 400 7 h (bench-top) 359 +4.13 98.9 1.15 142 +2.83 101 1.99
Voglibose — 152 22 h (in-injector) 359 +5.00 98.9 1.39 142 +2.39 101 1.68
4 FIT cycles 360 + 1.34 99.2 0.37 141 +£2.43 100 1.72

‘Back-calculated plasma concentrations; ‘Mean assayed concentration/mean assayed concentration at 0 h) x 100; F/T: freeze-thaw
Table 3: Stability data of Alogliptin and Voglibose quality controls in human plasma.

m/z 92.10 was used for quantification for Voglibose. Similarly, for IS,
MRM reaction pair of m/z 344.30 precursor ion to the m/z 116.10 for
Alogliptin D3 and m/z 208 precursor ions to the m/z 146.20 for Miglitol
was used for quantification purpose. The fragmentation pattern of
Alogliptin, Voglibose and IS are shown in Figures 5-8.

Recovery

One step protein precipitation extraction process proved to be
robust and provided clean samples. The comparisons of plasma-
extracted standards versus the neat solution spiked into post extracted
blank sample at equivalent concentration were estimated for Alogliptin
and Voglibose and IS.

Matrix effect

No significant matrix effect was observed in the region of elution
of Alogliptin and Voglibose and IS. The results have shown that the
precision and accuracy for analyzed samples were within acceptance
range. Overall it was found that there was no impact on the ionization
of analyte and IS.

Specificity and selectivity

Figures 9 and 11 shows chromatograms for the blank human
plasma (free of analytes and IS), blank human plasma spiked with
Alogliptin at LLOQ concentration. Similarly, Figures 13 and 15
shows chromatograms for the blank human plasma (free of analytes
and IS), blank human plasma spiked with Voglibose at LLOQ level.
At the retention times of Alogliptin, Voglibose and IS, no interfering
peaks from endogenous compounds were observed in the matrix. The
specificity parameter was performed in order to determine the potential
interferences for analytes and IS at the peak region using human plasma
samples from six dissimilar lots. Cleanest blank samples were used to
prepare six replicates of LLOQ samples. The analyzed samples were
found to be acceptable with precision (% CV) resulting less than 10%.

Calibration curve

The plasma calibration curve was constructed in the linear range
using eight calibration standards (viz., 2.03, 4.05, 21.9, 36.5, 73.0, 122,
162 and 203 ng/mL for Alogliptin and 5.09, 10.2, 55.0, 91.6, 183, 305,
407 and 509 ng/mL for Voglibose). A reliable reproducibility over the
standard concentrations across the calibration range was observed for
the calibration standard curve.

Accuracy and precision

The assay values on both the occasions (intra- and inter-day) were
found to be within the accepted limits.

Stability

The predicted concentrations for Alogliptin and Voglibose at 8.17
and 163 ng/ml deviated within + 15% of the fresh sample concentrations
in a battery of stability tests viz., in-injector (22 h), bench-top (7 h) and
repeated four freeze/thaw cycles stability (Table 3).

Dilution effect

The dilution integrity parameter was determined for those quality
control samples that outwent the upper limit of the standard calibration
curve. 8 and 16 times dilutions of test samples were found to have
precision and accuracy within the acceptance range (% CV values were
between 5.23 and 2.35 for both the dilutions).

Conclusion

In summary, a highly sensitive, specific, reproducible and high-
throughput LC-MS/MS assay was developed and validated to quantify
Alogliptin and Voglibose in human plasma as per the regulatory
guidelines. The present method involved a simple sample preparation
method, which gave consistent as well as reproducible recoveries. The
study fulfills the requirement of supporting the possibility to study
the full pharmacokinetic profile in individuals. Also, the rationale for
selecting the combination of Alogliptin and Voglibose is justifiable. The
combination therapy of DPP-4 inhibitors and a-glucosidase inhibitors
is well established in suppressing postprandial hyperglycemia and
highly effective [18]. Combined treatment with a-glucosidase inhibitor
strongly inhibits the early phase of postprandial hyperglycemia and
DPP-4 can yield complementary and synergistic effects and therefore
represent a better anti-hyperglycaemic therapy [19,20]. Hence the
combination was taken up for developing a bioanalytical method
development and validation so that further it would be useful for
performing pharmacokinetic studies.
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