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Introduction
For many patients with type 2 diabetes, mono therapy with an 

oral antidiabetic agent is not su�cient and requires more than one 
antihyperglycemic drug to achieve optimal control. A �xed dose 
combination of metformin, pioglitazone, and glibenclamide showed 
signi�cant e�cacy in improving the glycemic control in type 2 diabetics. 
�iazolidinedione class of drugs, rosiglitazone (ROS) and pioglitazone 
(PIO)) exert their glucose-lowering e�ect by binding to peroxisome 
proliferator-activated receptors gamma (PPAR�), thus increasing 
the receptor sensitivity to insulin [1-3]. Sulfonylurea drugs (glipizide 
(GLP), �iclazide (GLC), glibenclamide (GLB) and glimepiride act by 
increasing the secretion of insulin by the functioning � cells of the 
pancreas. �is generation of hypoglycemic drugs is much more potent 
and is therefore e�ective at much lower dosages [4]. Combinations 
of metformin with glipizide, gliclazide or glibenclamide are available 
commercially as single dosage form. A combination tablet formulation 
is bene�cial in terms of its convenience and patient’s compliance. Arayne 
et al. [5] quanti�ed gliquidone and metformin [6-8] in bulk drug, 
pharmaceutical formulations and serum using LC and multivariate 
techniques respectively. Pioglitazone hydrochloride [9,10], glipizide 
and glimepride [11], pioglitazone and glimepiride [12] and six and 
eight antidiabetics drugs in combination [13,14] respectively have been 
determined in formulations and serum by RP-HPLC. Jain et al. [15] and 

Arayne et al. and Sultana et al. [16-19] reported simultaneous methods 
of NIDDM drugs with other co-adminstered drugs in formulations and 
human serum.

�e present paper describes an isocratic reversed-phase high 
performance liquid chromatographic method with UV detector for the 
separation and quanti�cation of four antidiabetic drugs i.e. metformin, 
pioglitazone, glibenclamide and glimepride in API, formulations and 
serum. �e method would help in assay of drugs in a single run which 
reduces the time of analysis to less than 10 mins and does not require 
separate methods for each drug. �e developed method was also 
validated successfully and applied to human plasma assay.
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$Q� HIIHFWLYH� DQG� FRPSUHKHQVLYH� PHWKRG� IRU� WKH� VLPXOWDQHRXV� TXDQWL¿FDWLRQ� RI� �� 1,''0� GUXJV� �PHWIRUPLQ��
JOLPHSULGH��JOLEHQFODPLGH�DQG�SLRJOLWD]RQH��ZDV�DFKLHYHG�RQ�D�3XURVSKHU�6WDUW�&������ȝP����î�����FP��DQG�6XSHOFR�
&���FROXPQ�LQ������������PLQ�UHVSHFWLYHO\��7KH�RSWLPL]HG�PHWKRG�LQYROYHV�D�&���FROXPQ�WKHUPRVWDWHG�DW����&��89�
GHWHFWLRQ�DW�����QP��DW�D�ÀRZ�UDWH�RI���P/�PLQ����*RRG�VHSDUDWLRQ�RI�WKH�DQDO\WHV�ZDV�DFKLHYHG�E\�JUDGLHQW�KLJK�
SHUIRUPDQFH� OLTXLG� FKURPDWRJUDSK\�89�YLVLEOH� GHWHFWRU� �+3/&�89�YLVLEOH�� LQ� $3,�� SKDUPDFHXWLFDO� GRVDJHV� DQG�
VHUXP��PRELOH�SKDVH�ZDV�D�PL[WXUH�RI�PHWKDQRO��ZDWHU�������Y�Y��WKH�S+�RI�ZKLFK�ZDV�DGMXVWHG�WR�����E\�SKRVSKRULF�
DFLG��

7KH�PHWKRG�H[KLELWHG�FRQVLVWHQW��KLJK�TXDOLW\�UHFRYHULHV�RI�WKH�IRXU�DQDO\WHV�ZKLFK�UDQJHG�IURP������������WR�
������������PHDQ���56'��ZLWK�D�KLJK�SUHFLVLRQ�IRU�WKH�GUXJ�DQG�LPSXULWLHV��/LQHDU�UHJUHVVLRQ�DQDO\VLV�UHYHDOHG�DQ�
H[FHOOHQW�FRUUHODWLRQ�EHWZHHQ�SHDN�UHVSRQVHV�DQG�FRQFHQWUDWLRQV��5��YDOXHV�RI�������±��������IRU�WKH�GUXJ�DQG�
LPSXULWLHV�� 9DOLGDWLRQ� XQGHU� )RRG� DQG� 'UXJ�$GPLQLVWUDWLRQ� �)'$�� JXLGHOLQH� RI� WKH� DQDO\WLFDO� SDUDPHWHUV� LQFOXGH��
OLQHDULW\� �U�!��������� //2'V� �������� ����� �������� QJ� PO����� //24V� ������� ����� ���������� QJ����� LQWUD�GD\� SUHFLVLRQ�
��������DQG�LQWHU�GD\�SUHFLVLRQ�����H[SUHVVHG�DV�UHODWLYH�VWDQGDUG�GHYLDWLRQ��5�6�'���DQG�UREXVWQHVV�SDUDPHWHUV�
�OHVV�WKDQ��������ZLWK�DFFXUDFLHV�EHWZHHQ�����DQG�������7KH�SODVPD�DVVD\�ZDV�YDOLGDWHG�IRU�SDUDPHWHUV�VXFK�
DV� VSHFL¿FLW\�� DFFXUDF\� DQG� H[WUDFWLRQ� UHFRYHU\�� 7KLV� LV� WKH� ¿UVW� VLPXOWDQHRXV� FKDUDFWHUL]DWLRQ� DQG� TXDQWLWDWLYH�
GHWHUPLQDWLRQ�RI�PXOWLSOH�1,''06��7KXV��WKLV�PHWKRG�SURYLGHV�D�VLPSOH��VHQVLWLYH��VHOHFWLYH��DFFXUDWH�DQG�SUHFLVH�
DVVD\�IRU�WKH�GHWHUPLQDWLRQ�RI�DOO�FRPSRXQGV�LQ�DFWLYH�SKDUPDFHXWLFDO�SUHSDUDWLRQV��GRVDJH�IRUPXODWLRQV�DQG�KXPDQ�
VHUXP�ZLWK�KLJK�SHUFHQWDJH�RI�UHFRYHU\��JRRG�DFFXUDF\�SUHFLVLRQ��QR�LQWHUIHUHQFH�RI�H[FHSLHQWV��DQG�D�VKRUW�UXQ�
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Experimental
�e isocratic HPLC method uses a simple mobile phase with 

UV-detection at 230, 235 and 240 nm using Purospher STAR (5 �m, 
25×0.46 cm) RP-and Supelco C18 (150×4.6 mm, 5 micron) columns. 
UV-detection is simple, rapid, selective and reproducible and 
sensitivity is adequate for routine use. Direct determination of the 
examined compounds in small volumes of human blood serum can be 
accomplished by protein precipitation using acetonitrile. �e method 
was validated in terms of linearity, accuracy, precision, sensitivity, 
selectivity, and stability.

Wavelength selection

UV spectra of individual drugs were recorded in the wavelength 
range from 200 to 400 nm and overlap to each other. It was found that 
all the drugs exhibited high response at 235 nm.

Sample preparation

Standard stock solutions were prepared by dissolving 10 mg each of 
metformin, pioglitazone, glibenclamide and glimepride in the mobile 
phase and the volume was made up to 100 mL with the same solvent. 
For the calibration curves, six calibrators of drugs were prepared by 
making serial dilutions from stock solutions over the range of 2.5-25 
�g mL-1.

Materials and reagents

Metformin and glimepride were gratis by Sano� Aventis (Pakistan) 
Ltd, pioglitazone and glibenclamide from Ali Gohar Pharmaceuticals 
and Safe Pharmaceutical (Pvt) Ltd. Formulations of metformin 
(Neodipar 250 mg), glimepride (Amaryl 2 mg), pioglitazone (Poze 
45 mg) and glibenclamide (Diazet 5 mg) were obtained from retail 
pharmacies. All reagents used were of HPLC grade. Methanols, 
acetonitrile of HPLC grade and orthophosphoric acid 85% used were 
of analytical grade from E. Merck, Germany. Deionized water was used 
to prepare mobile phase. Stock solutions and working solutions were 
prepared daily. All solutions were �ltered through 0.45 �m �lter and 
degassed using sonicator.

Instrumentation 

Shimadzu HPLC system equipped with a LC-10 AT VP pump, 
an SPD-10 AV VP UV-VIS dual wave length detector, integrated via 
Shimadzu model CBM-102 Communication Bus Module to P-IV 
computer. Shimadzu CLASS-GC so�ware (Version 5.03) was used for 
data acquisition and mathematical calculations and rheodyne manual 
injector �tted with a 20 �L loop. Chromatographic separation was 
carried out on a Purospher STAR RP-and and Supelco (150×4.6 mm, 5 
micron) with a particle size of 10 � and DGU-14 AM on-line degasser. 
UV visible 1601 Shimadzu double beam spectrophotometer was used 
to record the spectra.

Assay in formulation

Twenty tablets each of metformin, pioglitazone, glibenclamide 
and glimepride were weighed to obtain the average tablet weight and 
then powdered. 10 mg powder of each drug was weighed, dissolved in 
mobile phase and the volume was made up to 100 mL with the same 
mobile phase. �e resulting solution was allowed to stand for 1 hour 
with intermittent sonication to ensure complete solubility of the drug 
(stock solution) which was then �ltered and the �ltrate diluted to the 
desired concentration for working solutions. All sample and standard 
solutions were �ltered through 0.45 �m �lter paper before injection 
into the system. A placebo tablet was also subjected to the same process 

as discussed above. �e possibility of excepients interference in the 
analysis was studied.

Assay in serum

 Plasma samples, obtained from healthy volunteers, were collected 
and stored. To 1.0 mL of plasma, 9.0 mL of acetonitrile was added; the 
mixture was vortexed for 1 min and then centrifuged for 10 mins at 
10,000 rpm and the supernatant was �ltered by 0.45 � membrane �lter. 
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�e data in Table 4 or 5 shows that the results are within the acceptable 
criteria, this indicated better robustness of the developed method and 
hence found suitable for analysis of drugs. 

Ruggedness

Ruggedness of our method was determined in two di�erent labs. 
Lab 1 was at Research Institute of Pharmaceutical Sciences, Department 
of Pharmaceutical Chemistry, Faculty of Pharmacy, University of 
Karachi while other lab was in Department of Chemistry, University 
of Karachi. Two di�erent instruments one was LC 20 and other was LC 

Robustness

Method robustness was performed by making minor changes 
while analyzing same sample at normal operating conditions and also 
by changing some operating analytical conditions such as wavelength, 
mobile phase composition pH and �ow rate. 

When a parameter was intentionally changed ± 2% (in mobile 
phase), ± 0.1% (in �ow rate) and ± 0.05% (pH 3) from its optimum 
condition, the shi�ing in retention time of ± 0.1% was observed. �e 
relative standard deviation in each case was found not more than ± 2%. 
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