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ABSTRACT

The present UV and HPLC methods are relatively simple, rapid and highly sensitive in the determination of
pioglitazone hydrochloride (P1O). The aim of the present work was to develop and validate a simple, fast and
reliable RP-HPLC and UV method for the determination of PIO in pharmaceutical dosage form. The important
features and novelty of the proposed method included simple sample treatment with sonication of small amount of
powder sample at ambient temperature and dilution; short elution time; good precision (RSD less than 2) and high
recovery (greater than 95%). Confirmation of the applicability of the devel oped method was validated according to
the International Conference on Harmonisation (ICH), to determination of PIO in pharmaceutical dosage form.
Considering the possible world wide development of counterfeit pharmaceutical dosage forms, the proposed method
could be useful for the quality control laboratoriesin developing countries.
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INTRODUCTION

P10 belongs to the class of thiazolidinedior@semically it is (x)-5-[p-[2-(5-ethyl-2-pyridyl) @bxy] benzyl]-2, 4-
thiazolidinedione monohydrochloride [1]
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Fig.1: Chemical Structure of Pioglitazone Hydrochleide

PIO is as a potent and highly selective agonistiferperoxisome proliferator activated receptor-gan{PPAR). It
improves insulin response to target cells with éasing the pancreatic secretion of insulin. Liteetsurvey
revealed HPLC [4,5,7,9-11] HPTLC [8], Colorimetfg&] and UV methods in bulk drug and pharmaceutitzage
forms. The simplicity of the method allows for apption in laboratories that lack sophisticated Iytical
instruments such as LC-MS/MS or GC-MS/MS that avenglicated, costly and time consuming rather than a
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simple HPLC_UV method. The present investigatigriie author describes a simple, specific, rapidueate and
precise RP-HPLC and UV methods for the determinatid PIO from bulk samples and dosage form. The
separation was effected on a C-18 column (250 meh6Xmm; 5u) using a mobile phase mixture of methano
pH4.6 buffer in a ratio of 80:20 %v/v adjusted td $.6 with 0.1 % v/v glacial acetic acid solutianaaflow rate of
1.5 mL/min. The detection was made at 273 nm. Btention time of PIO was found to be 3.4 min. Qaliion
curve was linear over the concentration range 80 5tg/mL of PIO. In UV method, the wavelength steddcfor
guantification was 269.2nm in 0.2M Hydrochloric diciThe linearity for detector response was obseiuethe
concentration range of 5 to 40ug/mL. The resulthefanalysis have been validated statistically.

MATERIALS AND METHODS

Instrumentation and Analytical conditions

The HPLC method was performed by using ShimadzumiPmence binary gradient, high pressure liquid
chromatographic instrument. The instrument was idexiwith a Phenomenex C18 (250 mm X 4.6 mm, 5p),@

20 AD pump and an SPD 20A UV-Visible detector wagpkyed in the study. A 20 pL Hamilton injectiorrisge
was used for sample injection. Data acquisition d@ase by using LC solutions software. HPLC gradehaueol
and Analytical grade glacial acetic acid were usetthe study. Triple distilled water used in thedst was prepared
in house using Borosil Glass Distillation Unit aBdlar Distillation Unit. A freshly prepared binanyixture of
methanol: pH4.6 buffer (80:20 %v/v) adjusted to 48 with 0.1 % v/v glacial acetic acid solution wesed as the
mobile phase. The mobile phase was filtered thrau@45p membrane filter and degassed before use. The flow
rate of mobile phase was maintained at 1.5 mL/mhe detection of the drug was carried out at 273 The
analysis was carried out at’Z2

The UV method was performed on a double-beam Shimatl/-Visible Spectrophotometer 1800, with spectral
bandwidth of 1.0 nm, wavelength accuracy + 0.1 mu @& pair of 1-cm matched quartz cells were useddasure
absorbance of the resulting solution. Hydrochlagd (Sd fine) and double distilled water were uasdolvents in
the UV method. Detection was done at 269.2 nm.

Drug samples

The reference sample of pioglitazone hydrochlomdes supplied by M/s Aarti Drugs Ltd., Mumbai, Indighe
pharmaceutical dosage forms (tablets) - PioglabRay (30 mg), PATH — Lupin (30 mg), were purchaseadn
local market.

Preparation of stock and working standard solutions

HPLC Method

About 10mg of the PIO reference standard was weligimal transferred into 10 mL clean and dry voluindtask.
Then the volume was made up to the mark with theedt and mixed well. This yielded standard stockition
with concentration 10Q@®/mL of PIO. This solution was suitably diluted ithe mobile phase to get a working
standard solution of 1@@/mL of PIO.

UV Method
10 mg of PI1O pure drug was accurately weighed assbtVed in minimum quantity of 0.2M HCI and dildt& 10
mL with same solvent. 1.0 mL of this solution wagsia diluted to 10 mL with the same solvent.

Linearity and Construction of Calibration Curve

HPLC Method

The quantitative determination of the drug was agashed by an external standard method. The colwas
equilibrated with the mobile phase for at leastn@@utes prior to the injection of the drug solutidme Linearity
(Beers'’s law) [2] of detector response is establishy plotting a graph of concentration versus pea@a of PIO
standard and determining the correlation coefficéenshown irfrig.2.
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y=15384x+ 5567.
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Fig. 2: Linearity of Pioglitazone Hydrochloride

A series of solution of PIO standard solutiontie toncentration ranging from about 5:80nL level of the target
concentrations were prepared and injected intdifPeC system as shown Kig.3.

|:I-II|I||II||I|II|II II'II II'II II'II II'II

0n 1 a0 a0 I Al il il 8l an min
Fig. 3: Linearity of Pioglitazone Hydrochloride (5-30 pg/mL)

Each dilution was injected six times into the ecoiu The drug in the eluates was monitored at 273anch the
corresponding chromatograms were obtained. Frosetheromatograms, the mean peak areas were caltalatl

a plot of concentrations over the peak areas wastiacted. The regression equation was later usedtimate the
amount of PIO in pharmaceutical dosage forms. Aasgntative chromatogram for the separation ofiBlgven in

Fig.4
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Fig. 4: A model chromatogram showing the separatioof Pioglitazone hydrochloride

UV Method

Suitable aliquots of the standard solution of PO (- 4.0 mL) were taken in 10 mL volumetric flaskke volume
was then made upto the mark with 0.2N hydrochladicito prepare a series of standard solutions conaibin40
pag/mL. Absorbance was measured at 269.2 nm adaargtFig.5. Linearity graph is shown iRig.6.
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Fig. 5: Ultra Violet Absorption Spectrum of Pioglitazone Hydrochloride in 0.2N Hydrochloric acid at 28.2nm

Linearity was checked, the concentrations ranffiom 5-40pug/mL obeys Beer’s lafFig.6.
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Standard plot of Pioglitazone Hydrochloride in 0.2IN HC1
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Fig.6: Calibration curve (Linearity) of Pioglitazone Hydrochloride at 269.2 nm

Preparation of sample solution

HPLC Method

Twenty tablets of two different formulations of Pi@re taken and their average weight was calculdted tablets
were crushed to a fine powder, dose equivalenOtondy was transferred to a 10 mL volumetric flasksdlved in
methanol and then the solution was made upto th& mith mobile phase and filtered through Qudembrane
filter. 0.2 mL of this solution was pipetted int® thL volumetric flask and diluted with the mobilegse. The above
solution was then injected six times into the caturfhe mean peak area of the drug was calculated the
chromatogram and the drug content in the formutatias calculated by the regression equation ot#tibration
plot. The results of the assay are showmable.l

UV Method

Twenty tablets (of same respective batch numberwof pharmaceutical companies Piog{Ranbaxy), PATH
(Lupin) were accurately weighed and powdered. Weidipowdered tablets equivalent to 10 mg of drug waken
in few mL of 0.2N HCI and vigorously shaken for @rinutes, filtered through Whatmann filter paper Moand
made up to 10 mL. 1 mL of the above solution wasteld to 10 mL with 0.2N HCI

3.0 mL of above solution was transferred into aeseof 10 mL volumetric flasks and the final volumas brought
to 10 mL with 0.2N HCI. The absorbance was meabsate269.2 nm against 0.2N HCI as blank and theusatnof

P10 present in the sample solution was calculafbé. experiment was repeated six times for eachdboéiablets.
Drug content in each brand of tablet was calculatatiwas recordetiable.1

Table 1: Estimation of pioglitazone hydrochloride fom its formulations

Scholar Research Library

Method | Tablet Formulation  Label claim per tablegfm % Label claim estimated (mean + standard dengti | % RSD
HPLC Pioglar 30 99.080.1803 0.181
Path 30 100.72+0.1479 0.14
UV Pioglar 30 99.96 + 0.2902 0.29011
Path 30 101.26 + 1.5885 1.5687
* Average of six determinations; %RSD = percentage relative standard deviation
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METHOD VALIDATION [ 3]
HPLC& UV Methods

Accuracy
Accuracy (recovery) for the assay of PIO tabletslésermined by applying the method in triplicatenpkes of
mixture of placebo to which known amount of PIOnstard is added at different levels (80%, 100%, &P@d%).
The results of the recovery are showi able. 2

Table 2: Results of Accuracy (Recovery) Studies

HPLC Method UV Method
Amount of the PO Amount of the PIO
Tablets | % Level of . pure drug| % Recovery| % : Pure drug| % recovery %
drug in tablet ) " drug in tablet - N
Used Recovery added Estimated | RSD added estimated | RSD
powder (mg) powder (mg)
(mg) (mg)
| 80 15 12 100.3" 0.64 15 12 10C 0.57
(Pioglar) 100 15 15 100.16 0.26 15 15 100.03 0.35
120 15 18 100.06 0.39 15 18 100.33 0.36
I 80 15 12 99.92 0.44 15 12 100.18 0.24
(PATH) 100 15 15 100.1 0.43 15 15 100.13 0.33
120 15 18 100.12 0.48 15 18 100.18 0.28
* Average of six determinations;, %RSD = percentage relative standard deviation
Precision

The precision of the analytical method was studigcnalysis of multiple sampling of homogeneousatrintra
day and inter day results are showable. 3

Linearity

Table 3: Results of Precision

HPLC Method

Intra-day Precision (n=

Inter-day Precision (n=!

Concentration
Amount found Amount found
(ug/mL) (ug/ml) SD | %RSD* (Lg/mL) SD | %RSD*
5 5.04 0.069 1.707 5.36 0.080 1.83¢4
16 16.22 0.100 0.616 16.38 0.100 0.610
28 27.78 0.151] 0.543 27.98 0.023 0.082
UV Method
Concentaton e reeon (= —L__ple darrecior oo
(ug/mL) (ug/ml) SD | %RSD* (ug/mL) SD | %RSD*
10 10.4 0.116 1.115 10.83 0.028 0.258
20 21.05 0.084 0.408 20.40 0.023 0.112
30 31.07 0.075 0.241 30.64 0.0%7 0.196

n = number of measurements; SD = standard deviation; %RSD = percentage relative standard deviation
* Average of six determinations

From the standard stock solutions, a suitably mstaddard solution was prepared. The solutions @eaenined by
the assay procedure. The calibration curve waseglatsing concentration Vs absorbance of the stdrstdution.

The slope and correlation coefficient values weakewdated. The correlation coefficient of PIO wasirid to be
0.999 at 269.2nm. The calibration curve was plotisithg concentration Vs absorbance of the stanslaldion.

The calibration graph showed that a linear resparaseobtained over the range of concentrations stk assay
procedure. These data clearly demonstrates thatetvedoped method have adequate sensitivity tedheentration
of the analytes in the sample.

Limit of Detection (LOD) and Limit of Quantificatio n (LOQ):

The LOD and LOQ were separately determined andrreghobased on the calibration curve of standahdtisa.
The relative standard deviation of the regressioa or the standard deviation of y — interceptsegfression lines
may be used to calculate LOD and LOQ. LOD = 3.3/8 Bnd LOQ = 10 x D/S, where, D is the standardadiewn
of Y-intercepts of regression line and S is thgslof the calibration curve.
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The LOD and LOQ of the developed method were deterthby analyzing progressively low concentratidrihe

standard solutions using the developed methods.LTi2 is the lowest concentration of the analytet thises a
measurable response (signal to noise ratio of 3P of PIO was found to be 0.263mL. The LOQ is the
lowest concentration of the analyte, which givespomse that can be accurately quantified (signabtse ratio of
10). The LOQ of PIO was found to be 0.78§6nL.

RESULTS AND DISCUSSION

HPLC Method

The present study was aimed at developing a semsgimple, precise and accurate HPLC method fertmalysis
of PIO in bulk drug and pharmaceutical dosage fdmmorder to achieve optimum separation of the coment
peaks, mixtures of methanol with buffer in differ@ombinations were tested as mobile phase on Gitrsary
phase. A binary mixture of methanol and pH4.6 buf@®:20 %v/v) adjusted to pH 4.6 with 0.1 % v/aghl acetic
acid solution was selected as the chromatograpbéks were well defined and resolved with no tailinge
retention time obtained for PIO was 3.4 min. Eatlthe samples was injected six times and the satention
times were observed in all the cases. The peals aeRIO were reproducible as indicated by low ficieint of
variation. A good linear relationship & 0.999) was observed between the concentrati®i®fand the respective
peak areas. The regression curve was constructbdday regression fitting and its mathematicalresgion was y
= 15384 x + 5567 (where y gives peak area andxeixoncentration of the drug). The absence oftadail peaks
indicated non-interference of common excipientglieghe tablets is shown Fig.8 andFig.9.
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Fig. 8: HPLC Chromatogram of Pioglitazone hydrochlgide Formulation |

High recovery values obtained from the formulatibpshe proposed method indicates the method igrate The
drug content in tablets was quantified using theppsed analytical method. The tablets were founcbtgain and
average of 101.32 % of the labeled amount of thig.dFhe low percentage relative standard deviatidicated the
reproducibility of the assay of PIO in dosage forifise results are given in table.

The deliberate changes in the method have not raffebted the tailing factor, mean peak area andatention
time. This indicated the robustness of the metfAte results are given ihable.4 System suitability parameters
were studied with six replicates standard solutadnthe drug and the calculated parameters are rwithe
acceptance criteria. The tailing factor, the nuntheoretical plates and resolution are all in tbeeptable limits.
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Fig. 9: HPLC Chromatogram of Pioglitazone hydrochlaide Formulation Il

Table 4: Robustness study

Factor | Level | Retention time(min) | Mean Area + SD | Tding factor
A. Flow Rate (mL/min)
14 -10% 3.73 334250.3 + 277.217 1.216
15 0 3.46 314605.7+5593.413 1.296
1.6 +10% 3.26 292678.7+1329.315 1.222
B. Percentage of Methanol in Mobile Phase
79 -2% 3.6 313375.7+2869.278 1.217
80 0 3.4¢€ 314605.7+5593.41 1.29¢
81 +2% 3.2¢ 310082+3261.4% 1.231
C. pH of the Buffer
4.4 -0.2 3.42 314966.7+3647.88 1.23
4.6 0 3.46 314605+5593.413 1.296
4.8 +0.2 3.21 315434+19572.43 1.247
D. Wavelength (nm
26¢ -5 3.3¢ 346480+2409.4C 1.24¢
273 0 3.46 314605+5593.413 1.296
278 +5 34 189274+13791.26 1.242

The system suitability results are shownTiable.5. The optimized chromatographic conditions are show
Table.6.

Table. 5: HPLC System suitability parameters

S.No Parameters Value
1 Regression equation(Y) 15384x+5567
2 Correlation coefficientfy 0.999
3 Slope(m) 15384
4 Intercept(C) 5567
5 Retention time(mir 34
6 Theoretical plates >5000
7 Tailing factor 1.296
8 LOD(pg/mL) 0.0265
9 LOQ(ng/mL) 0.0805
10 Resolution >2

276
Scholar Research Library



Ramakrishna Kommanaet al Der Pharmacia Lettre, 2013, 5 (1):269-278

Table. 6: Optimized Chromatographic Conditions

Parameter Optimized condition
Chromatograph Shimadzu HPLC with UV detector
Column Phenomenex C-18 (250) column x 4.6mm,|5u
Mobile Phase Phosphate buffer: Methanol (20:80)
Flow rate 1.5mL/mir
Detection UV at 273nm
Injection volume 20pL
Temperature column  Ambient

Hence it can be concluded that the proposed HPL{adds sensitive and reproducible for the analg$iBIO in
pharmaceutical dosage form with short analysis tifrless than 5 min.

UV Method

The solubility of PIO was determined in a variefysolvents. The proposed method is simple and gpeemind do not
suffer from any interference due to common excifgsieof tablets. Method was validated in terms ofuaacy,
precision, LOD, LOQ and linearity. The accuracytld method was proved by performing recovery stuiliehe
commercially available formulations. Values gredtean 99 % indicate that proposed method is aceuatthe

analysis of drug. The optical characteristic ressate shown iffable.7.
Table 7: UV OPTICAL CHARACTERISTICS

Parameter Value
Amas 269.2nm
Beer's law limit (mcg/mL) 5-40
Regression equation (Y) 0.023x+0.002
Slope (m) 0.023
Intercept (c ) 0.002
Correlation coefficient ) 0.999
LOD (mcg/mL) 0.2638
LOQ (mcg/mL) 0.7995
Molar absorptivity(mol/lit/cm) 0.9314X70
Sandell's sensitivity(ug/ml 0.001 abs unjt) 0.04264

The results for raw material and formulations ie ioposed method were found to be satisfactorgnlaver view
the results indicate that the method is preciseigimdor the analysis of the drug.

CONCLUSION

A validated HPLC and UV methods have been develdpedhe determination of PIO in dosage forms. The
proposed methods are simple, rapid, accurate, ggremmid specific. Its chromatographic run time ofnii@utes
allows the analysis of a large number of samples gtort period of time. Therefore, it is suitafde the routine
analysis of PIO in pharmaceutical dosage forms. Sitmplicity of the method allows for application leboratories
that lack sophisticated analytical instruments sasHh.C-MS/MS or GC-MS/MS that are complicated, lgoahd
time consuming rather than a simple HPLC_UV methodnsidering the possible world wide development of
counterfeit pharmaceutical dosage forms, the prgbasethod could be useful for the national quadiytrol
laboratories in developing countries.

Acknowledgement
The authors would like to acknowledge the regulaunsel and guidance of Professor C.V.S. Subrahmanya
Principal, Gokaraju Rangaraju College of Pharmélyyerabad, India

REFERENCES

[1] The Merck Index; an Encyclopedia of Chemicdlrugs and Biologicals, published by Merck Research
Laboratories Division of Merck & Co; INC. White Hse Station, NJ, USA2001, 13" Edn,1335

[2] A. H. Beckett, and J. B. Stenlake; PracticabPhaceutical Chemistry, CBS Publishers and distitsy New
Delhi, 2002 4" Edn, 157-162.

[3] ICH Harmonized Tripartite Guideline Validatiasf Analytical Procedures: Text And Methodology (R1]
Current Step 4 version Parent Guideline dated 282c1994

277
Scholar Research Library



Ramakrishna Kommanaet al Der Pharmacia Lettre, 2013, 5 (1):269-278

[4] Sadaf Sayed]. Pharm. Res., 2009 2(9), 1479-1480

[5] D. B. Wanjari,Indian. J. Pharm. ci., 2005 67(2), 256-258

[6] R. S. Mehta]ndian. J.Pharm. <ci., 2005 67(4), 487-489

[7] S. Smitha, S. Mukesh Chandra, J.OptoelectBiomed. Mater., 2010 1(1),17-24

[8] A Meeta Jiladia Asian. J. Res. Chem., 2009 2(2), 207-209

[9] D srinivasulu,nt. J. Chem. Res., 201Q 1(1), 18-20

[10] S. Smitha,). Optoelectron. Biomed. Mater., 201Q 1(1), 7-24

[11] A. Madhukar, K. Naresh, CH. Naveen Kumar, ldn8hya and P. PrasanDe; Pharmacia Lettre, 2011, 3(3),
128-132.

278
Scholar Research Library



