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A simple, high performance liquid chromatographietihod has been developed for the simultaneous ndietation of
glipizide, rosiglitazone, pioglitazone, glibenclateiand glimepiride in pharmaceutical dosage formd Buman plasma. The
elution was performed using a mobile phase mixafr®.05% Triethylamine (pH-3.5, adjusted withtho phosphoric acid),
acetonitrile and methanol in the ratio of 55:15z8@ flow rate of 1 ml mihon a phenomenex;§column (150 x 4.6 mm, i.d., 5
pm) at ambient temperature. The drugs were mouitate wavelength of 248 nm and were separatedn@thmin. Mixtures of
formulations were prepared in suitable dilutionsl @lasma samples were prepared by extraction wighoaitrile. The method
was successful in detecting the drugs at a coratéirof less than 0.1 pg thfor each drug and %RSD for intra- and inter-day
studies was found to be less than 4.34 for all gblected concentrations. Moreover, the method vedisiated as per ICH
guidelines and the results were found to be withenacceptable range. Hence, the proposed metmobecased for the routine
quality control of the drugs and can also be apigiiepharmacokinetic studies.
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INTRODUCTION Thiazolidinedione class of drugs exert their gleetmvering
effect by binding to Peroxisome Proliferator-Actied
Diabetes mellitus is a heterogeneous group of degsr Receptors gamma (PPAR thus increasing the receptor
characterized by abnormalities in carbohydratetgmp and  sensitivity to insulin [3-5]. Sulfonylurea drugs tady
lipid metabolism [1]. For many patients with Typelabetes, increasing the secretion of insulin by the funatgrp-cells of
monotherapy with an oral antidiabetic agent issufficientto  the pancreas. Such a combination can be attainetkiyg
reach target glycaemic goals and multiple drugs rbay each of the drugs separately, or alternatively lxed
necessary to maintain effective control [2]. Dribgdonging to  formulations. A combination tablet formulation isrzficial in
classes such as sulfonyl urea.( glipizide, glibenclamide, terms of its convenience and patient compliance.
glimepiride) and thiazolidinedione (TZD) derivatére The human dose of the drugs was 2 mg for rosiglita
(pioglitazone, rosiglitazone) (structures showrFig. 1), are  and glimepiride, 5 mg for glipizide and glibenclal®j and 15-
the commonly prescribed hypoglycemic drugs for the30 mg for pioglitazone. These drugs were found @éoniore
treatment of non-insulin dependent type Il ditabemellitus. than 98-99% bound to plasma protein with a hadf &f about
2-7 h after single oral dose except glibenclamidectv was
*Corresponding author. E-mail: rajeshtirumala@hatmam extensively bound to serum proteins and had a lifelf of 10
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Fig. 1. Structures of anti-diabetic drugs.

h. They undergo hepatic biotransformation;
metabolites of glipizide are products of
hydroxylation and have no hypoglycemic
Rosiglitazone is extensively metabolized in theellivto
inactive metabolitesia N-demethylation, hydroxylation, and
conjugation with sulfate and glucuronic acid, wisere
pioglitazone is extensively metabolized by hydretin and
oxidation. Glibenclamide has a major metaboliterafs-
hydroxy derivative. A second metabolite, the 3igjsiroxy
derivative, also occurs. But these contribute rgnificant

the majo
aromaticfor the determination of glipizide, rosiglitazor@pglitazone,
activity. glibenclamide, glimepiride by reverse phase HPL&Gacratic

The present paper describes a simple simultan@aetisod

mode in pharmaceutical dosage forms, and in hunesma,
which could be applied especially to the deterniamatof
drugs in clinical data monitoring, and in pharmaonekic
investigations, since the combination of thiazal&tiiones and
sulfonyl ureas was found to be successful in tkattnent of
type Il Diabetes. The method would help the as$ajrugs in
a single run which reduces the time of analysis dmes not

hypoglycemic action in humans as they are only \Weak require separate methods for each drug. The metlasdalso

active. Glimepiride is completely metabolized byidative
biotransformation to a major metabolite,
hydroxymethyl derivative which is further metabelizto the
carboxyl derivative.

To our knowledge, based on the literature suntey;
MS/MS method for 10 anti-diabetic drugs [6], HPL&djent
method in human plasma [7], isocratic method
pharmaceutical formulations [8] for 6 anti-diabeticigs and
an HPLC method in human plasma for metformin witteé
sulfonylurea drugsi,.e. glibenclamide, glipizide and gliclazide
[9] are reported along with few others: LC-MS, HRINIEKC
and UV methods are confined to single [10-19] av thugs in
combination [20-23].
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EXPERIMENTAL

Chemicals and Reagents

Pioglitazone (PGL) and glipizide (GPZ) were obéain
Ltd., Mumbai, India.
Glibenclamide (GBM) was obtained from Medley
Pharmaceuticals, Diu and Daman, India. RosiglitazgRGL)
and glimepiride (GMP) were obtained from Orchid @liwals
and Pharmaceuticals, Chennai, India. AcetonitriRankem,
New Delhi, India) and Methanol (Qualigens, MumHaijia)
HPLC grade were used. All the other reages¢siwere of
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analytical grade. MilliQ water (Millipore Q Gard)as used
through out the analysis and pharmaceutical fortimula were
purchased from the local pharmacy.

Instrumentation and Chromatogr aphic Conditions

The HPLC system consisted of Shimadzu Class LCTL0A Phase

vp and LC-20AD pumps connected with SPD-10A vp Ulg-V
detector (Shimadzu, Kyoto, Japan) with manual mode
injection. The data acquisiton was made by Spicidt
software 1.7 version (Spinco Biotech Ltd., Chennadia).
The analysis was carried out at 248 nm with a GeGig
reversed phase column (Phenomenex, Torrance, US&)x1
4.6 mm i.d., 5um dimensions at ambient temperatlihe
mobile phase consisted of 0.05% Triethylamine (pbi-3
adjusted with ortho phosphoric acid), acetonitrisad
methanol in the ratio of 55:15:30 v/v and was $et #iow rate
of 1 ml min™.

Preparation of Standard Stock and Sample Solutions

Stock solution of GPZ, RGL, PGL, GBM and GMP was

prepared by dissolving appropriate amounts of camgs in
methanol to get a final concentration of 1000 pg.nihe
linearity range was tested in the range of 0.5,1,0, 20, 50,
100 pg mf using methanol.

For the analysis of pharmaceutical formulatioes, tablets
of each drug were weighed and powdered individualye
mixture of formulations was prepared by weighingoamt
equivalent to labeled claim from the powdered fdatians.
To this, a suitable amount of methanol was adddue T
mixture was subjected to sonication for 30 mindaromplete
extraction of the drugs, and then filtered and tdiiuwith
mobile phase at a suitable concentration range iajedted
into HPLC system for the analysis.

Extraction of Anti-Diabetic Drugsfrom Human Plasma

The analytes at a concentration of 10 pg mére spiked
into 1 ml of human plasma and to this was addedl| Iofm
acetonitrile [4] and vortex mixed. The supernatesmis then
collected and the organic layer evaporated. Th&uesleft
was reconstituted using mobile phase and 20 phisf was
injected into HPLC system for analysis.

RESULTSAND DISCUSSION

Optimization of Chromatographic Conditions

The drugs were soluble in organic solvents likahaeol
and acetonitrile. During the development phase, iiubile
containing methanol-water
solutions, resulted in peaks with poor resolutiard ahe
acetonitrile-water resulted in asymmetric peakdwitgreater
tailing factor (>2) and high run time. The succaksfse of
both acetonitrile and methanol, along with 0.05%ATH
water, pH adjusted to 3.5 (based on the pKa vabfethe
drugs 6-7) reduced tailing and resulted in gook mganmetry
and resolution. The optimized mobile phase conthib®5%
TEA in water, acetonitrile, and methanol in theigaof
55:15:30 at a flow rate of 1 ml min The analytes were
monitored at 248 nm and the retention times wesadao be
4.51, 9.56, 11.3, 14.76 and 17.78 min for GPZ, RBGL,
GBM and GMP, respectively (Fig. 2a).

Validation of the Developed M ethod

The proposed method was validated as per the lgnede
in ICH for its linearity, accuracy, precision, sgmity and
selectivity, robustness and stabiléty.

Linearity. The linearity was tested for the concentration
range of 0.1, 1, 5, 10, 20, 50, 100 pg*mhd the calibration
curve was constructed and evaluated by its coiwelat
coefficient. The correlation coefficient ?(r for all the
calibration curves was consistently greater tha®9@0 *
0.0004.

Accuracy and Precision. The accuracy of a method is
expressed as the closeness of agreement betweeraltie
found and the value that is accepted as a referealoe. It is
determined by calculating the percent differencebié)
between the measured mean concentrations and
corresponding nominal concentrations. The accuiafcyhe
proposed method was tested by recovery experiments
adding known amounts of each anti-diabetic drug
corresponding to 80, 100 and 120% of the labethcladom the
respective standard solution. The accuracy was ¢hknlated
as the percentage of each anti-diabetic drug reedviey the
assay (Table 1). The precision of the proposed odethas
assayed by replicate injections of anti-diabetrags mixture
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Fig. 2. Chromatograms showing the retention times of @Giijgi, Rosiglitazone, Pioglitazone, Glibenclamidd an
Glimepiride at a concentration of |2@mi* in Pure (a), formulation mixture (b) blank pies(c) and
Human Plasma (d).

of three different concentrations (5, 10 and 15mig), three  phase ratio variants: acetonitrile 13% and 17%w flate
times on three different days. The obtained inag-gind inter-  variants: 0.9 and 1.1 ml nilnthe pH of buffer variants: 3.40 +
day precision results are depicted in Table 2. Témults 0.05 and 3.60 + 0.05, concentration of TEA variaft94%
indicated sufficient accuracy and precision of teveloped and 0.06%. The retention time of the compound was
HPLC method. evaluated, and the resolution had no significamingles when
Specificity and selectivity. From Fig. 2, it can be seen that the parameters were changed. However, there whaarge in
the method was sufficiently specific to the anayt@he the retention times with a change in flow rate, thig did not
resolution factor for the drug peaks was foundearore than ~ affect the peak symmetry. Each mean value was catpa
1.5 from the nearest resolving peak for all thekpeand no  With the mean value obtained by the optimum coodgi A
interferences were found in the retention of dregtracted  solution of 50 pg mt of all the drugs extracted from the

from plasma (Figs. 2¢ and 2d). plasma was used for the study. The relative standaviation
Robustness. The robustness of the proposed method wa§”RSD) was found to be less than 2 (Table 3).
found after altering the parameters delibéyathe mobile Stability. The stability of the drugs extracted frone th
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Table 1. Accuracy Data Obtained by Recovery Studies of 8080% and 120% of the Drugs

Compound Labeled Amount added Recovery (%)
(mg)
80% 100% 120%

Glipizide 5 4 5 6 98.76

Rosiglitazone 2 1.6 2 2.4 100.09

Pioglitazone 15 12 15 18 99.07

Glibenclamide 5 4 6 98.34

Glimepiride 2 1.6 2.4 99.12

n=3.
Table. 2. Precision Data (n = 3)
Compound Intra-day (SD, %RSD) Inter-day (SD, %RSD
5 10 15 5 10 15

Glipizide 0.063, 1.26 0.12,1.24 0.21,1.36 0206 0.24,2.37 0.46,3.11
Rosiglitazone 0.082, 1.71 0.11,1.19 0.37,2.79 .0801.67 0.31,3.14 0.57,3.85
Pioglitazone 0.090, 1.88 0.08, 0.84 0.31, 2.07 1302.64 0.42,4.24 0.64,4.34
Glibenclamide 0.034, 0.74 0.12,1.21 041,275 110232 0.37,3.81 0.39, 2.65
Glimepiride 0.101, 2.32 0.36, 3.65 0.76, 1.09 801072 0.41,4.17 0.38,2.59

SD and %RSD of concentrations 5, 10, 18njigprepared from the synthetic mixture of formulatiai GPZ,

RGL, PGL, GBM and GMP.

Table 3. Robustness Data of 50 pg holution of Drugs Mixture Extracted from Plasma=(8)

Condition GPZ RGL PGL GBM GMP
ACN-13% + MET-32% 1.42 1.62 0.92 1.21 1.07
ACN-17% + MET-28% 1.86 1.79 1.76 1.32 1.31
pH 3.4 1.75 1.82 1.34 1.71 1.81
pH 3.6 1.62 0.93 1.97 1.23 1.09
Conc. of TEA0.04% 1.36 1.12 0.89 1.68 1.48
Conc. of TEA0.06% 1.92 1.28 1.91 1.42 1.54
Flow rate 0.9 ml miit 1.54 0.87 1.21 1.48 1.35
Flow rate 1.1 ml mifi 0.99 1.36 1.19 1.39 1.82

%RSD values.
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Table 4. Formulation Assay Results Prepared from the Syiuthixtures (n = 3)

Formulation Labelled amount Amount found RSD Assay
(mg) (mg) (%) (Yow/w)

Glez (GP2) 5 4.87 2.09 97.4
Rosicon (RGL) 2 1.98 1.79 99.0
G-Tase G (PGL) 15 14.75 2.76 98.3
(GMP) 2 1.92 1.19 96.0
Glinil (GBM) 5 4.83 2.31 96.0

plasma was subjected to short-term stability bypkeg them
at room temperature for 24 h, and to long-termiktalat -4
°C for 30 days. The study indicated that the samplere
stable where the percent ratios were within theepiable
limits of 90-110%.

Assay of Phar maceutical Formulations

The method developed was sensitive and specifid¢hfe
guantitative determination of GPZ, RGL, PGL, GBMdan
GMP and also was subjected to validation for défer
parameters; hence, it was applied for the estimatfalrugs in
pharmaceutical formulations. Drug quantity equinéal® the
labeled claim was weighed accurately and usedhierassay.
Each sample was analyzed in triplicate after etitrgcthe
drug as was mentioned above in the experimentaiosec
(2.3). The amounts of drugs were found to be withinrange
of 96-102%. None of the tablet excipients were fbuo
interfere with the analyte peak as shown in Fig. 2Zthe
results are shown in Table 4.

Recovery of Anti-Diabetic Drugs from Human
Plasma
The extraction results were obtained from peak arethe

comparison of neat standands plasma-extracted standards at[5]
10 pug mt* concentration for all the analytes. The extraction

recovery was found to be independent of concentratrhe
absolute recovery of anti-diabetic drugs from hurpéasma
(with acetonitrile) was found to be more than 9(®g(2c).

CONCLUSIONS

A simple, specific, selective and precisethod was
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developed for the determination of anti-diabetiagd GPZ,
RGL, PGL, GBM and GMP. The mobile phase was easy to
prepare with little or no variation and was econmahi The
analysis time was found to be less than 20 min. rEeevery
from formulations and human plasma were in goo@egent
and they suggested no interference in the estimati@nce,
this method can be easily and conveniently used tier
routine quality control of the drugs in pharmaceaftidosage
forms and can also be applied to clinical studies.
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