Chemleeh

International Journal of ChemTech Research
CODEN (USA): IJCRGG ISSN : 0974 -4290
Vol.6, No.5, pp 2824-2833, Aug-Sept 2014

www.sphinxsai.com

Stability indicating HPTLC Method for the Estimation
of Pitavastatin Calcium in presence of Acid induced
Degradation Product.

Mrinalini C. Damle*, Anuradha R. Polawar 1!

'Department of Quality Assurance, AISSMS College of Pharmacy, University of Pune,
Pune, India.

*Corres.author: mcdamle@rediffmail.com
Phone. No. — 09860230912, Fax No. — +91-020-2605820 8

Abstract: Pitavastatin Ca is a HMG-CoA reductase inhibitdopd cholesterol lowering agent. An approach
for the stress degradation was successfully apfhiethe development of stability indicating HPTIln@=thod
for the determination of Pitavastatin Ca in thespree of its degradation product on the platesopted with
silica gel 60 bss The mobile phase used was Chloroform: Methandhénratio of 8:2 v/iv. The drug showed
considerable absorbance at 244nm. Stress testinBitavastatin Ca was carried out according to the
international conference of harmonization (ICH)dgline Q1A (R2). The drug was subjected to acigeba
neutral hydrolysis, oxidation, thermal degradatiom photolysis. There was no interference betwierdiug
peak and peak of product of degradation; therafanethod was specific for the determination ¢d\Ristatin
Ca in the presence of the degradation products $ystem showed a peak for Pitavastatin Ca at REaf
0.44 £ 0.02. The data of linear regression analysigated a good linear relationship over the eanfj200—
1000 ng/band concentrations. The method was validfatr robustness, precision and recovery. The 1208
LOQ were 16.23 and 49.20 ng/band, respectively.edwdrious stressed conditions, Pitavastatin Cavetio
degradation product only under acidic hydrolysiRavalue of 0.70 + 0.02.

Keywords: Pitavastatin Calcium, high-performance thin lagaromatographic (HPTLC) method, Stability-
Indicating Method.

Introduction

Pitavastatin (PIT), (3R, 5S, 6E)-7-[2-cyclopropy(gfluorophenyl)-3-quinolyl]-3, 5-dihydroxy-6-
heptenoic acid, is a novel, fully synthetic statitich has a more potent cholesterol-lowering actimn other
drugs in its class. PIT is an inhibitor of 3-hydye&-methylglutaryl-coenzyme A (HMG-CoA) reductassged
as the calcium salt in the treatment of hyperlipide and can reduce the risk of cardiovascular desgan
everyday medical practic€, Based on the preclinical findings, PIT has beerelyidsed as a first-line agent to
lipid-modifying therapie$.

Metabolism of Pitavastatin by the cytochrome P459R) system is minimal, principally through CYP
2C9, with little involvement of the CYP 3A4 isoemag, potentially reducing the risk of drug-drug maketions
between pitavastatin and other drugs known to inGil¥P enzyme$>.

http://www.sphinxsai.com/framesphinxsaichemtech.htm
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Fig.1: Structure of Pitavastatin Calcium

Literature search reveals following methods regbvie. Validated Stability Indicating UPLC Methbd
Simple LC-MS/MS methods for simultaneous deternbmadf Pitavastatin and its lactone metabolite iimian
plasma and urifeDetermination of pitavastatin in human plasma RRLC-ESI-MS/MS' Determination of
two HMG-CoA reductase inhibitors, pravastatin aitdyastatin, in plasma samples via.LC-¥&multaneous
Determination of Pitavastatin Ca and Ezetimibe hguld Chromatograpty, HPLC Determination of
Pitavastatin Calcium in Pharmaceutical Dosage Fdris Quantification of Pitavastatin Calcium in
Pharmaceutical Dosage Forms by HPT1¥ Novel spectrophotometric method for the assapitdvastatin
calcium in pharmaceutical formulations®, However, there is no stability-indicating HPTin@thod reported
so far for the quantification of Pitavastatin Cahie presence of its degraded products. In theeotuwork, we
have developed and validated stability indicatiffTHC method for estimation of Pitavastatin Ca as|@él
guidelined’. Intensive stress studies are carried out andnttteod could resolve degradation product from the
response of Pitavastatin Calcium.

The present active pharmaceutical Ingredient (AR§bility test guideline Q1A (R2) issued by
international conference on harmonization (ICH$uggests that stress studies should be carriedroattive
pharmaceutical ingredient (API) to establish itserent stability characteristics. The stabilityigading method
should ensure separation of degradation products.

Experimental
Standards and chemicals

Standard Pitavastatin Ca was procured from Ind{Swhited, Mumbai. Aluminum sheets precoated
with silica gel (60 B4, 20 cm x 20 cm with 250 pum layer thickness) wenepased from E-Merck, Darmstadt,
Merck (Germany). Methanol (AR grade), ChloroformR/Arade) were purchased from S. D. fine chemical
Laboratories, Mumbai. Hydrochloric acid (HCI), hgden peroxide (D,, 30% v/v) and sodium hydroxide
(NaOH) were purchased from LOBA CHEMIE PVT. LTD. Mbai.

Chromatographic state and instrumentation

Chromatographic separation of drug was performedlominum plates precoated with silica gel 60
Fos4, (10 cm x 10 cm with 250 um layer thickness).Sasywere applied on the plate as a band with 4 mm
width using Camag 10QL sample syringe (Hamilton, Switzerland) with a &mat 5 applicator (Camag,
Switzerland). The mobile phase was composed of r6fdom: Methanol (8:2 v/v). 20 cm x 10 cm CAMAG
twin trough glass chamber was used for linear aogndevelopment of TLC plate under 15 min satorati
conditions and 10 mL of organic solvent was usedrpa, migration distance was 90 mm. Densitometric
scanning was performed using Camag TLC scanner tBerange of 400-200 nm, operated by winCATS
software (Version 1.4.3, Camag), slit dimensionsen@00 x 0.45 mm and Deuterium lamp was used as a
radiation source.

Selection of detection wavelength

From the standard stock solution further dilutiamsre done using methanol and scanned over the
range of 200 — 400 nm and the spectra was obtaihedas observed that the drug showed considerable
absorbance at 244 nm.
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Fig.2: UV Spectra Pitavastatin Ca (10ug/ml)

Preparation of Standard stock solution

Standard stock solution of Pitavastatin Ca wasgrezpby dissolving 10 mg of drug in 10 ml of
methanol to get concentration of 12000 g/ml. Froengtandard stock solution, working standard salutias
prepared to contain 100pg/ml of Pitavastatin Ca.

Stress degradation study of bulk drug

Stress degradation studies were carried under womdif acid/ base/ neutral hydrolysis, oxidatidny
heat and photolysis. For each study, samples wepaped as follows

1. The blank subjected to stress in the same manrnbealug solution
2. Working standard solution of Pitavastatin Ca sciigié to stress condition.

Dry heat and photolytic degradation were carrietl inusolid state6uL of the resultant solution was then
applied at TLC plate and densitogram was developed

Degradation under alkali catalyzed hydrolytic condtion

To 1 mL of 1000 pg.mtsolution of Pitavastatin Ca, 1mL of 0.1 N NaOH waalsled. The volume was
made up to 10 mL with methanol. The above solutias kept for 2 hours at room temperature.

Degradation under acid catalyzed hydrolytic conditon

To 1 mL of 1000 pg.mtsolution of Pitavastatin, 1mL of 0.1N HCL was add€he volume was made
upto 10 mL with methanol. The above solution wast ker 30minutes at room temperature.
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Fig.3: Representative Densitogram of acid inducedatjradation of Pitavastatin Ca, 600ng/band, D1=
Degradation Product
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Fig.4: Overlain UV spectra of Pitavastatin Ca and poduct formed after acid catalyzed degradation

Degradation under neutral hydrolytic condition

To 1 mL of 1000 pg.mtsolution of Pitavastatin Ca, 1mL of distilled wateas added. The volume
was made upto 10 mL with methanol. The above soiutias kept for 30minutes at room temperature.

Degradation under oxidative condition

To 1 mL of 1000 ug.mﬁsolution of Pitavastatin Ca, 1 mL of 3%®} was added. The volume was
made upto 10 mL with methanol. The above solutias kept for 2 hours at room temperature.

Degradation under dry heat
Dry heat studies were performed by keeping drugpgain oven (89 C) for a period of 6 hours.
Photo-degradation studies

The photo degradation study of the drug was cawigtdby exposing the drug to UV light providing
illumination of NLT 200 watt hr/fy after UV light exposure drug color was changed ahowed higher
degradation, hence fresh drug was exposed to duité Wuorescence light of NLT 1.2million Lux-Hrs.

Assay of Tablet Formulation

Twenty tablets (2mg Pitavastatin Ca/tablet) wermueately weighed and powdered. From the powder,
an amount equivalent to 5mg of Pitavastatin Ca awsirately weighed and transferred to 25 mL voluimet
flask. Methanol was added in the volumetric flaskl ghe resultant mixture was sonicated for 10 nhiroam
temperature to disperse the powder completely.rébgltant mixture was centrifuged and then filtettedugh
125 mm Whatman filter to get the clear solutionRifavastatin Ca (200ug/ml). 2uL of this solutionreve
applied on 5 X 10 cm pre-coated TLC plate as a linéngth 4 mm for the assay of Pitavastatin ae T
percentage assay was calculated upon extrapofabionstandard curve.
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Fig.5: Representative Densitogram of Pitavastatin & tablet 600ng/band

Table 1: Summarized results of stress degradatiorf ®itavastatin Ca

Stress Degradation Percent Percent Rf of Peak purity
Condition recovery degraded | degradation [ (s m) [ r(m,e)
(%) (%) product

Initial 100 - - 0.9998| 0.9992
Base (0.1 N NaOH, kept 79.67 20.33 - 0.9975 0.9986
for 2 hrs)

Acid (0.1 N HCI, Kept for 85.82 14.18 0.70 0.9996 0.9998
30 minutes)

H.O, 3% (kept for 2hrs) 96.6 3.4 - 0.9987 0.9984
Water (Kept for 30 96.7 3.3 - 0.9992| 0.9984
minutes)

Heat dry (86C, 6 hrs) 73.97 26.03 - 0.9980 0.9981
Photo stability (UV, 200 20.65 79.35 - 0.9997 | 0.9994
watt hrs/square meter

Florescence , 1.2 million 76.57 23.43 0.9998| 0.9995
Lux. Hrs)
Result

Validation of method
The method validation was done as described biGHeguidelines.
Calibration curve of Pitavastatin Ca

Stock solution of Pitavastatin Ca (1 mg mL-1) waspared in methanol. This solution as further used
to prepare range of solution containing five diéier concentrations. Five replicates per concentratiere
spotted. The linearity (relationship between pesdaaand concentration) was determined by analylugg
solutions over the concentration range of 200-1@§®and for Pitavastatin Ca. Prepared solution® wtred
at lower temperature until use. The spotted plats developed as mentioned in previous section.akiitye
equation and Regression coefficient was found tg $8.012x + 2159 and r2 = 0.990 respectively.
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Al tracks @ 294 nm

Fig.6: Densitogram of linearity of Pitavastatin Ca(200-1000 ng/band)
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The method sensitivity was estimated with respedintit of detection (LOD), limit of quantification
(LOQ) and correlation coefficient. Working solutBbnontaining 200-1000 ng of Pitavastatin Ca weotteg
on TLC aluminum plates. In order to evaluate LOD &®Q, calibration curve was used and were evatuate
by using equation: LOD = 38S, LOQ = 105 /S respectively, where, S = the slope of the cailibn curvep
= standard deviation of regression line. The LOKD B®Q were estimated as 3and 10 times of the reisd,
correspondingly. The Intra- and inter-day variation the estimation of Pitavastatin Ca was evallidte
method precision. It was achieved by using coneéntr level of 600ng spot-1. Repeated analyses wvared
out in a same day for intra-day analysis while $hee practice was repeated next day for inter-daiysis.
Intra- and inter-day analyses were performed tackhbe repeatability and reproducibility of the hmad,
respectively and results were statistically evadan terms of % R.S.D. In order to check the rotess,
following parameters were intentionally changedhwmtthe range of + 2% at 200, 400 and 600 ng/ spot
concentration level; mobile phase composition, diemsaturation time, time from spotting to develepin
time from development to scanning. The accuracyhef method was assessed by adding standard drug to
sample at three different levels 80, 100 and 12@&tic concentration of sample chosen was 600nd/b&n
Pitavastatin Ca standard solution.

Table 2: Summary of validation study

Sr.No. Validation parameters Pitavastatin Ca
1 Linearity Equation Y=8R-9 i2c>)<5519986
(r2) Range 200- 1000ng/band
Precision (% RSD)
2. Interday 1.077%
Intraday 0.74%
Accuracy % Recovery
3 80 99.48
' 100 102.3
120 101.9
4. Limit of Detection 16.23ng/band
5. Limit of Quantitation 49.20 ng/band
6. Specificity Specific
7. Robustness Robust

Characterization of acid induced degradation produt by LCMS

During stress degradation studies, since a wablved product peak was observed under acid induced
degradation conditions, the objective of the next pf the study was to optimize the condition®isdo obtain
complete conversion of Pitavastatin to degradgpimuuct. The next steps planned were isolatiorifipation
and characterization of the product. Acid inducedrddation was observed to commence within 15 méh a

HPTLC studies over a prolonged period indicate&abs of Pitavastatin after about 24 hrs.
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Fig.7: Representative Densitogram of acid induced efjradation of Pitavastatin Ca (24 hrs exposure),
600ng/band, D1, D2, D3= Degradation Products
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Fig.8: Overlain UV spectra of acid induced degradabn products of Pitavastatin Ca

Since no single product was achieved, it becamessacy to resolve the products on HPLC-MS
system with a view to monitor the mass of the pobdwhich would help in characterizing it. Hence
chromatographic conditions were developed usingE@Bystem with Diode array detector.

Chromatographic Conditions:

The mobile phase consisting of acetonitrile: watethe ratio of 80:20/v, was filtered through 0.45
membrane filter, sonicated and was pumped fronsoheent reservoir. Separation was achieved grdumn.
The flow rate of mobile phase was maintained at'himl and the response was monitored between 28000
nm with a run time of 20 min. The volume of injectiloop was 20l. The column and the HPLC systems were
kept at ambient temperature.

Instrument: Jasco HPLC system comprising: Model PU 2080 Plusp Rheodyne sample injection port,
Grace Gg Columns, MD 2010 PDA detector, Borwin- PDA softedversion 1.5)
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Fig.10: Chromatogram of Pitavastatin Ca 10ug/mi

The retention time of Pitavastatin Ca was 1.548. Mi;nUV spectrum showell = 244 nm which
matches its reportédvalue.

Fig.11: Chromatogram of acid induced Pitavastatin @ 10ug/ml after 4hrs

The peak area of Pitavastatin Ca was significargtjuced after 4 hrs. as is observed in the above
chromatogram (Rt = 1.548 min). The peak for prodefcdegradation is observed at 4.712 min. Its UV
spectrum showetd = 221 nm, 243 nm and 315 nm.

This sample (exposed to acid conditions for 4 tua$ also analysed simultaneously on LC-MS system a
National Chemical Laboratory, Pune. The detailshwbmatographic conditions are as follows :
1. Make of LC-MS INSTRUMENT : Thermo Fischer Sciént
2. Model : Q Exactive(LC-MS system)
3. lonisation technique : Electrospray lonization

4. Column used: Hypersil Gold 150x4.6mm, 8um
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Pitavastatin elutes at 3.56 min and the degradatioduct at 4.54 min. The
422 units which matches the reported value.

2832

mass for Pitavastatim@a
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Whereas for the product peak at 4.54 min, the nsa484.
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Results of LCMS study

The mass difference of 18 units is obtained betwRitavastatin Ca and the product, indicating Idss o

one water molecule. The product showsf 315 nm which may be due to increase in thetten§conjugation
during dehydration step.

Acknowledgements:

The authors are thankful to BCUD, University of Bufor sponsoring this research work and CMC

Division, National Chemical Laboratory, Pune fastieg the sample by LC-MS.

References

1. Soyka M., Schuetz C., Preuss U., Pitavastatinafiatin, Nisvastatin, Nk 104, Nks 104, Drugs in R &
D, 2002, 3, 58-60.

2. Sweetman S.C., Martindale, The complete dug referedbth Ed., The Pharmaceutical press, London,
2007, 1234.

3. Havel R.J., Rapaport E., Management of primary Hypdemia, N. Engl. J. Med., 1995, 332, 1491-
1498.

4.  Schachter M., Chemical, pharmacokinetic and phaoohatamic properties of statins: an update,
Fundam. Clin. Pharmacol., 2005, 19, 117-125.

5.  Mukhtar R.Y., Reid J., Reckless J.P., Pitavastatin,J. Clin. Pract., 2005, 59, 239-252.

6. Gomas A. R.,, Raml P.R., Srinivas N., SriramullD&gradation Pathway for Pitavastatin Calcium by
Validated Stability Indicating UPLC Method, Amerrcdournal of Analytical Chemistry, 2010, 2, 83-
90.

7. Xiemin Q, Ding L., Aidong W., Zhou N., Xiaolang DShakya S.Simple LC-MS/MS methods for
simultaneous determination of Pitavastatin andlatfone metabolite in human plasma and urine
involving a procedure for inhibiting the conversiohpitavastatin lactone to Pitavastatin in plasméd
its application to a pharmacokinetic studpurnal of Pharmaceutical and Biomedical Analy2@3,
72, 8- 15.

8. Lv H., Sun J.G., Wang G.J., Zhu X.Y., Zhang Y., GWH., Liang Y., Sun J., Determination of
pitavastatin in human plasma via HPLC-ESI-MS/MS anlsequent application to a clinical study in
healthy Chinese volunteers, Clinica Chimica AcQ2, 386, 25-30.

9. Deng J.W., Kim K.B., Song I.S., Shon J.H., Zhou H.Hu K.H., Shin J.G., Determination of two
HMG-CoA reductase inhibitors, pravastatin and m@s&atin, in plasma samples using liquid
chromatography-tandem mass spectrometry for phaumigal study, Biomed. Chromatogr., 2008,
22(2), 131-5.

10. Panchal H., Suhagia B. NSimultaneous Determination and Validation of Pisatin Calcium and
Ezetimibe in Binary Mixture by Liquid Chromatographinternational Journal of PharmTech Research,
2011, 3(4), 2155-2161.

11. Satheesh N.K., Narayanan N., Jayabalan N., Naray@naBagyalakshmi J., HPLC Determination of
Pitavastatin Calcium in Pharmaceutical Dosage FpRharmaceutica Analytica Acta, 2011, 2(2) ,1-4.

12. Panchal H.J., Suhagia B.N., Patel M.M., Patel BEdtimation of pitavastatin calcium in tablet dosage
forms by liquid chromatography and ultraviolet dpaghotometry, AOAC Int. 2009, 92(1),158-64.

13. Satheesh N.K. and Baghyalakshmi J., Determinatimh @Quantification of Pitavastatin Calcium in
Tablet Dosage Formulation by HPTLC Method, AnalttL.&007, 40, 2625-2632.

14. Hiral J.P., Bhanubhai N.S., Natvarlal J.P., Bhaviddh., A Simple and Sensitive HPTLC method for
Estimation of Pitavastatin Calcium inTablet Dos&gem, J. Planar Chrom., 2008, 21, 267-270.

15. Ramzia I., Bagary E., Ehab F., Kady E., Kadry A.pectrofluorometric Determination of Certain
Antihyperlipidemic Agents in Bulk and PharmaceutiPaeparations, An International Journal, 2012,
27(2), 83-92.

16. Virupaxappa B.S., Shivaprasad K.H., Latha M. S.yé&lspectrophotometric method for the assay of
Pitavastatin calcium in pharmaceutical formulatidsr Chemica Sinica, 2011, 2 (4),1-5.

17. ICH, Validation of Analytical Procedures: Text aM@thodology, Q2 (R1), 2005.

18. ICH, Stability Testing of New Drug Substances anodBcts, Q1A (R2), 2005.

19. ICH, Photo stability Testing of New Drug Substanaed Products, Q1B, 2005.

*kkkk



