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Goswami, et al: Simultaneous Estimation of Metformin and Pioglitazone

This work deals with the simultaneous estimation of metformin hydrochloride and pioglitazone hydrochloride in 
a bilayered tablet dosage form, without prior separation by two techniques. The methods employed are derivative 
spectrophotometery and Q analysis. The absorption maxima at 231 nm and 269 nm were used for the estimation 
of metformin and pioglitazone, respectively. Both the drugs and their mixture obey Beer-Lamberts law at selected 
wavelength at given concentration range. The result of analysis has been validated statistically and recovery studies 
confi rmed the accuracy of the proposed method. The proposed procedures are simple, rapid, require no separation 
steps and can be used for the routine analysis of both drugs. 
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Combined tablets of metformin and pioglitazone 
hydrochloride are available containing 500 mg of 
metformin and 15 mg of pioglitazone hydrochloride. 
Because metformin’s insulin-sensitizing effect 
occurs mainly at the liver, combination with 
thiazolidinediones (TZDs), which mainly sensitize 
muscle to insulin-mediated glucose uptake, is a 
rational therapeutic strategy[1]. 

The aim of this paper was to explore the possibility 
of using techniques of absorbance ratio or Q-analysis 
method and derivative spectrophotometery methods 
for quantifying metformin and pioglitazone 
simultaneously in their mixture form. The advantage 
of these proposed methods is that no separation is 
required. The proposed procedures are simple, rapid 
and act as convenient alternative to HPLC method[2].

The absorption spectra of the reference and test 
solutions were recorded over the range of 200-400 
nm keeping the solutions in 1 cm quartz cells using 
Shimadzu UV/Vis double beam spectrophotometer 
model 1700 Pharmaspec.

Gift samples of pure metformin and pioglitazone 
hydrochloride were procured from Zydus Cadila, 
Sikkim. Combined metformin and pioglitazone 
tablets (Pioz*MF-15 containing metformin-500 mg 

and pioglitazone-15 mg and manufactured by USV 
Limited) were purchased from a local pharmacy. 
Analytical reagent grade hydrochloric acid, N,N-
dimethyl formamide, distilled water was used as 
solvent. Stock solutions (500 μg/ml) of metformin 
and pioglitazone hydrochloride were prepared by 
dissolving separately 50 mg in 10 ml of N,N-
dimethyl formamide in 100 ml volumetric flasks, 
and the volume was made up to 100 ml with 0.1 N 
hydrochloric acid.

In the quantitative assay of two components by 
Q-analysis method[3], absorbance were measured 
at two wavelengths, one being the isoabsorptive 
point and other being the wavelength of maximum 
absorption of one of the two components. From 
the overlain spectra of metformin and pioglitazone, 
247.5 nm was the isoabsorptive point for both the 
drugs and other at 231 nm, the λmax for metformin 
was selected (fi g. 1). The method employs Q-values, 
concentrations of drugs in sample solutions were 
determined using equation C1= (Q0–Q2)/(Q1–Q2)×(A/
a1) for pioglitazone and C2= (Q0–Q2)/(Q2–Q1)×(A/
a2) for metformin, where Q0= absorption of sample 
at 231 nm/absorption of sample at 247.5 nm, Q1= 
absorptivity of pioglitazone at 231 nm/absorptivity 
of pioglitazone at 247.5 nm, Q2= absorptivity of 
metformin at 231 nm/absorptivity of metformin at 
247.5 nm, A= absorption of sample at isoabsorptive 
point and a1 and a2= absorptivities of pioglitazone and 
metformin respectively at isoabsorptive point.
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In the derivative spectrophotometery[4] method 
solutions of 10 μg/ml of metformin and pioglitazone 
were prepared separately. Both the solutions were 
scanned in the spectrum mode from 400 to 200 
nm. The absorption spectra thus obtained were 
derivatized from first to fourth order. First order 
derivative was selected for analysis of both the 
drugs. The zero crossing wavelengths, 269 and 231 
nm were selected for pioglitazone and metformin 
respectively (fi g. 2).

For preparation of calibration curves five mixed 
standards having concentrations 0.5, 1, 1.5, 3 and 4.5 
μg/ml of pioglitazone and 16.5, 33, 50, 100 and 150 
μg/ml of metformin, respectively were prepared and 
scanned in the spectrum mode from 400 to 200 nm. 
The absorption spectra so obtained were derivatized 
to obtain fi rst derivative order spectra. The absorbance 
of pioglitazone and metformin were measured at 269 
and 231 nm, respectively and working calibration 
curves of both the drugs were plotted separately. 

The concentration of individual drug present in the 
mixture was determined against calibration curve in 
quantitation mode. 

Twenty tablets were weighed accurately. The 
average weight was determined and then ground 
to a fine powder. A quantity equivalent to 15 mg 
of pioglitazone and 500 mg of metformin were 
transferred to a 100 ml volumetric fl ask. The contents 
were ultrasonicated for 10 min with solvent, made to 
volume and fi ltered through Whatmann fi lter paper. 
The solution was further diluted with solvent, to give 
concentration of μg/ml of pioglitazone and metformin, 
respectively. Absorbance of these solutions was 
measured at 269 nm and 231 nm, and concentration 
of pioglitazone and metformin obtained from standard 
calibration curve. Results of tablet analysis of the 
tablet formulation are reported in Table 1. Accuracy, 
reproducibility and precision of the proposed method 
were studied with the help of recovery studies that 
was carried out by addition of standard drug solution 
to pre-analyzed sample. 

The proposed methods for simultaneous estimation of 
pioglitazone and metformin dosage forms were found 
to be simple, accurate, economical and rapid. In both 
the methods, the values of coefficient of variation 
were satisfactorily low and recovery was close to 
100% (Table 2) for both the drugs. Hence it can 
be employed for routine analysis in quality control 
laboratories.

Fig. 1: Overlain Spectra of metformin and pioglitazone

Fig. 2: Derivative spectrophotometry of metformin and pioglitazone

TABLE 2: RECOVERY STUDY DATA OF TABLET 
FORMULATION
Method Level of % 

recovery
% Recovery 

found
Standard 
deviation

Standard 
error

DS QA Pio Met Pio Met    Pio  Met
80
100
120
80
100
120

99.87
99.85
99.91
99.71
99.85
99.91

100.27
99.20
99.47
99.33
99.20
99.47

0.554
0.528
0.581
0.140
0.466
0.689

1.286
1.311
1.249
1.331
1.587
1.514

0.320
0.305
0.337
0.081
0.275
0.408

0.743
0.757
0.721
0.768
0.916
0.874

DS denotes derivative spectrophotometery and QA denotes Q-analysis. 
Pio represents pioglitazone hydrochloride and Met represents metformin 
hydrochloride.

TABLE 1: ANALYSIS OF TABLET FORMULATION
Method Label Claim (mg/tablet) Percent found (±SD)

Pio Met Pio Met
DS 15 500 99.13±0.978 99.90±0.637
QA 15 500 99.53±1.084 99.92±0.714
DS denotes derivative spectrophotometery and QA denotes Q-analysis. 
Pio represents pioglitazone hydrochloride and Met represents metformin 
hydrochloride. SD denotes standard deviation.
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Jain, et al: Antibacterial and Antifungal Potentials of Some arid Zone Plants

Sequential extracts of some medicinally important arid zone plants of Rajasthan, viz. Lepidagathis trinervis Nees., 
Polycarpea corymbosa Lam. and Sericostoma paucifl orum Stocks. ex Wight. were tested against six bacterial (Gram 
+ve and Gram –ve) and fi ve fungal strains using agar well diffusion method. Ethyl acetate extract of L. trinervis 
showed maximum activity against Bacillus subtilis, Enterobactor aerogenes, Pseudomonas aeruginosa, Aspergillus fl avus 
and Trichophyton rubrum (inhibition zone 16.00±0.81, 13.33±0.66, 14.33±1.85, 14.30±0.34 and 23.00±0.00 mm) 
at varied minimum inhibitory concentrations of 82, 20, 41, 41 and 20 µg/ml, respectively.

Key words: Agar well diffusion, arid zone plants, minimum inhibitory concentration

*Address for correspondence
E-mail: jainnatpro3@rediffmail.com

Lepidagathis trinervis Nees (Acanthaceae) is a 
prostrate to sub-erect, up to 30 cm tall undershrub 
and its ashes were used to cure eczema[1]. L. trinervis 
shows anticancer activity against L1210 lymphoid 
leukemia and hypotensive effect[2]. Polycarpea 
corymbosa Lam. traditionally used in venomous 
bites from reptile, jaundice and on inflammatory 
swellings[3,4]. Some sterols such as α-1 barrigenol, 
camelliagenin A and stigmasterol have been 
isolated[5]. Sericostoma paucifl orum Stocks ex Wight 
(Boraginaceae) is a short straggling undershrub 
growing widely throughout sea coast of Saurashtra 
and Maharashtra. It is generally used in dehydration 
and acidity. Phytochemically, fernane, hopane and 

other type of triterpenoids were isolated from the 
plant[6-8].

Whole plants of each were collected from the fi elds 
locally during the months of October to January, 
2007-08. The botanical identity was confirmed 
by Herbarium, Department of Botany, University 
of Rajasthan, Jaipur. Voucher specimens of the 
plants have been deposited at the Herbarium and 
Laboratory for further reference. Each of 100 g 
air-dried, powdered plant materials was Soxhlet 
extracted separately for 72 h in petroleum ether, 
dichloromethane, ethyl acetate, methanol and water 
in increasing order of polarity. The different extracts 
were concentrated and dried using vacuum evaporator 
to give solid residue and were stored at 40, until use. 

For antimicrobial screening, Gram +ve bacteria 
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