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Enclosure - |

Objective of the Project

The main objective of the present study is to develop stability indicating analytical

methods for some pharmaceutically important drug molecules and to study the impurity

profile or degradation products and their characterization using HPLC, Mass

spectrometer etc.

To Achieve the Objective, the Work is Planned as Follows:

1.

o > N

Selection of available new drug molecules of different categories with the help
of thorough literature survey.

Development and optimization of analytical methods

Validation of the optimized analytical methods

Stress degradation studies for the drug molecules by the optimized methods
Application of the proposed optimized methods for the evaluation of available
marketed drugs of different brands.

Stability evaluation as per ICH guidelines

Evaluation of the degradants/impurities and finally comparison with their

authentic samples procured.



CHAPTER - |

INTRODUCTION

1.1.Introduction

Pharmaceutical drugs, widely known as health care products are used for therapeutic
effects in pharmaceutical formulations. It is very important to establish the purity and
safety of the drugs before administering for the human consumption. The field of
pharmaceutical analysis includes a wide range of analytes, varying in structure from
very simple compounds to complex bio molecules. The analytical procedure refers to
the way of performing the analysis. It should describe in detail the steps necessary to
perform each analytical test. Modern pharmaceutical products are complex molecules
including, in addition to one or more APIs, a number of inert materials excipients,
diluents, disintegrates colours and flavours. It is indeed a challenging job for the
analytical scientists to separate and quantify the impurities precisely and accurately at
low levels in the presence of high amount of drug substance. To ensure quality and
stability of the final product, it is very challenging for the pharmaceutical analyst to
separate these mixtures into individual components prior to quantitative analysis. In
the broadest sense, there are different types of procedures: those that are designed as
simple, reliable means of monitoring formulated products in terms of their identity,
strength and quality and those that are used during the drug discovery and development
stages to answer numerous and fundamentally more challenging questions related to
safety, therapeutic effectiveness, drug stability and purity, as well as in helping to
develop better understanding of the bio mechanisms and kinetics.

In the modern pharmaceutical industry, high-performance liquid chromatography
(HPLC) is the major and integral analytical tool applied in all stages of drug discovery,
development, and production. The main functions of drug development are to
completely characterize candidate compounds by performing drug metabolism,
preclinical and clinical screening, and clinical trials. Concomitantly with the drug
development process, the optimization of drug synthesis and formulation are performed
which eventually lead to a sound and robust manufacturing process for the active
pharmaceutical ingredient and drug product.



1.2.Methodology
Selection of New Drug Molecules
(Based on the availability from different sources and literature available till date)
e Exemestane
e Agomelatine
e Ondansetron
e Cabazitaxel
e Anti-Hypertensive drugs
- Candesartan,
- Irbesartan

- Hydrochlorothiazide

Method development and optimization
e Solubility tests were performed for the selected drugs
e Depending on the literature survey, trials were made with different mobile phases

and the methods were optimized with the help of system suitability parameters.

Different mobile phases used so far are:
e Formic acid : Acetonitrile
e Formic acid : Methanol
e Ammonium formate : Acetonitrile
e Ammonium formate: Methanol
e Ammonium acetate : Methanol
e Tetra butyl ammonium hydrogen sulphate : Methanol
e Tetra butyl ammonium hydrogen sulphate : Acetonitrile
e Sodium acetate : Methanol

e Sodium acetate : Acetonitrile



Validation

e Linearity e Robustness

e Precision ¢ Ruggedness

e Accuracy e LODand LOQ
e specificity

Stress degradation studies

e Stress degradation studies were conducted by exposing the drug substance to acid,
alkali, hydrogen peroxide, light and temperature.

e Stability indicating methods were developed using the optimized method and the

specificity was reported.

Analysis of marketed products
e The optimized stability indicating methods were applied to the available marketed

formulations and the results were given.

Evaluation and Characterization

e The degradants observed during the liquid chromatographic study were
characterized by using LC-MS studies and the plausible degradation pathways were
given.

e The impurity studies were also performed for the available impurities and compared
with the degradants obtained during the analytical studies.



1.3.List of Drugs and Their Structures
Name of Drugs Structure

Exemestane

Ondansetron

Agomelatine

Abiraterone acetate




Cabazitaxel

Hydrochlorothiazide

Candesartan cilexetil

Irbesartan




1.4.Literature Review

Exemistane

Exemestane has been determined by different analytical techniques in both biological
and formulations: LC-MS (Mareck et al., 2006; Cenacchi et al., 2000; Allievi et al.,
1995; Hanna Ksycinska et al., 2011; Gustavode et al., 2011a), GC-MS (Gustavode et
al., 2011b), LC-radio immunoassay (Persiani et al., 1996), UV-spectrophotometry
(Angalaparameswari et al., 2012), HPTLC (Maya et al., 2010) and UPLC (Maheshwar
Reddy et al., 2011). HPLC (Breda et al., 1993; Burcin Yavuz et al., 2007; Uday Kumar
et al., 2012; Vijaya Lakshmi et al., 2010; Suresh Kumar et al., 2008; Bharath et al.,
2011; Mathrusri Annapurna et al., 2014).

Ondansetron

Ondansetron was determined by different techniques such as Spectrophotometry
(Sradhanjali Patra, 2007), (Chennaiah, 2012), (Kalaichelvi, 2012), (Lobhe, 2011),
(Chauhan Prakash, 2012), (Asad Raza, 2007a; 2007b), (Lahuerta Zamora, 1996),
(Sudhakararao, 2014), (Shirish, 2014), (Reshma, 2012) and liquid chromatography
(Zarna Dedania, 2009), (Mushabbar basha, 2013) in pharmaceutical formulations.

Agomelatine

Very few analytical methods have been reported for the determination of AGO such as
HPLC (EI-Shaheny, 2014; Harika et al., 2013; Xue-jun et al., 2010; Mathrusri
Annapurna et al., 2015; Meghana et al., 2014; Rashed et al., 2014 and Vineela et al.,
2014), LC-MS/MS in human plasma (Satish et al., 2011; Xiaolin Wang et al., 2014)
and HPTLC (Hitendra et al., 2013).

Abiraterone acetate

According to the available literature, Abiraterone was determined using different
techniques: Spectrofluorimetry (Aigin Gong et al.,, 2013), HPLC-fluorescence
detection (Belleville Tiphaine, 2015), liquid chromatography coupled to electrospray
ionization mass spectrometry (Alaa Khedr et al., 2013), RP-HPLC/UV (Ramesh et al.,
2013), LC-MS/MS-ESI (Sandip et al., 2012) and UPLC—tandem mass spectrometry
(Tanveer et al., 2013) (Vanessa et al., 2006) in biological fluids.



Anti-Hypertensive Drugs

Literature survey acknowledge that various methods such as LC-MS (Ganesan et al.,
2010; Maha et al., 2010), UPLC (Ren-ai et al., 2014), HPLC (Raja et al., 2012; Zorica
Vujic et al., 2012; Ibrahim et al., 2014; Shinde et al., 2010; Milind et al., 2012;
Ramachandran et al., 2014), Micro emulsion LC (Mohammed et al., 2013), HPTLC
(Shanmugasundaram et al., 2011), spectrofluorometric (Abd EL-Aziz et al., 2011) and
spectrophotometric methods (Piusha Shakya et al., 2015; Patel Kaushik et al.,2011;
Sridharan et al., 2010; Divya et al., 2014; Subramanian et al., Mathrusri Annapurna et
al., 2015), were been developed for simultaneous determination of Irbesartan and

Hydrochlorothiazide in biological fluids as well as pharmaceutical formulations.

Similarly, for the simultaneous determination of Candesartan and Hydrochlorothiazide
in tablet dosage forms as well as in human plasma few analytical methods such as
HPTLC (Bipin et al., 2008), LC-MS/MS (Vijaya Bharathi et al., 2012), UPLC-MS/MS
(Bhupinder Singh et al., 2014), HPLC (Mani Kumar et al., 2014; Nevin et al., 2003;
LEI et al., 2007; Rama Joga Venkata et al., 2014; Mathrusri Annapurna et al., 2012;
Ananda Rao et al., 2013; Rahul Raut et al., 2015; Qutab et al., 2007; Veeranjaneyulu et
al., 2013; Alaa E. Khedr et al., 2008; Dhia Eldin et al., 2015) and spectrophotometric
(Mathrusri Annapurna et al., 2015; Wedad et al., 2013; Jignesh Patel et al., Tejaswini
et al., 2010) were developed.

Cabazitaxel

An extensive literature search for determination of CBZ reveals the few analytical
techniques which includes the following methods: LC-MS (Kort et al., 2013; Jagannath
Patro et al., 2012; Peter de Bruijn et al., 2012), RP-HPLC (Mathrusri Annapurna et al.,
2013; Mathrusri Annapurna et al., 2014; Mathrusri Annapurna et al., 2014b; Mathrusri
Annapurna et al., 2015; Mathrusri Annapurna et al.,2015b; Chengyan Li et al., 2015;
Mathrusri Annapurna et al., 2017), UPLC (Rajan et al., 2014) and spectrophotometry
(Kishore et al., 2012) techniques.



References

1. Abd EL-Aziz, O., Farouk, M., Hemdanb, A. & Shehata, M., Simple Novel
Spectrophotometric and Spectrofluorometric Methods for Determination of Some
Anti-Hypertensives, The Journal of American Science, Vol. 7, No. 1, pp. 300-
312, (2011).

2.  Aiqin Gong, Xiashi Zhu, B-cyclodextrin Sensitized Spectrofluorimetry for the
Determination of Abiraterone Acetate and Abiraterone, Journal of Fluorescence,
Vol. 23, pp. 1279-1286, (2013).

3.  Alaa E. Khedr. Simultaneous Determination of Candesartan Cilexetil and
Hydrochlorothiazide by High Performance Liquid Chromatography, Journal of
King Abdulaziz University Medical Sciences, Vol. 15, No. 2, pp. 3-13, (2008).

4.  Alaa Khedr, Ibrahim Darwish, Faida Bamane, Analysis of Abiraterone Stress
Degradation Behavior Using Liquid Chromatography Coupled to Ultraviolet
Detection and Electrospray lonization Mass Spectrometry, Journal of
Pharmaceutical and Biomedical Analysis, VVol. 74, pp.77-82, (2013).

5. Allievi, C., Zugnoni, P., Strolin, Benedetti, M., Dostert, P., Determination of
Plasma Levels of Exemestane (FCE 24304), A New Irreversible Aromatase
Inhibitor, Using Liquid Chromatography/ Thermospray Mass Spectrometry,
Journal of Mass Spectrometry, Vol. 30, No. 5, pp. 693-697. (1995).

6. Ananda Rao, B. & Surya Kumar T.A.D., Development and validation of a RP-
HPLC method for estimation of Hydrochlorothiazide and Candesartan Cilexetil
in pharmaceutical dosage form, International Journal of Pharmaceutics, Vol. 3,
No. 1, pp. 166-169, (2013).

7. Angalaparameswari, S., Thiruvengadarajan, V.S., Amruth, Kumar, N.,
Kutumbarao, M., Ramkanth, S., Adhusudhanachetty, C., Analytical Method
Development and Validation of Exemestane Tablet by UV Spectrophotometry.
E- Journal of Chemistry, Vol. 9, No. 4, 2068-2073, (2012).

8.  Asad Raza, Abdul Subhan ljaz, Atta-ur-Rehman, Khalida Aslam. Application of

Certain mt-Acceptors for the Spectrophotometric Determination of Ondansetron in

8



10.

11.

12.

13.

14.

15.

Pharmaceutical Formulations, Analytical Chemistry - An Indian Journal, Vol. 6,
No. 2, pp. 43-47, (2007).

Asad Raza, Abdul Subhan ljaz, Atta-ur-Rehmanand Uzma Rasheed.
Spectrophotometric Determination of Ondansetron in Pharmaceutical Bulk and
Dosage Forms, Journal of Chinese Chemical Society, Vol. 54, pp. 223-227,
(2007).

Belleville Tiphaine, Noe Gaelle, Huillard Olivier, Thomas-Schoemann Audrey,
Vidal Michel, A HPLC-Fluorescence Method for the quanTification of
Abiraterone in Plasma from Patients with Metastatic Castration-Resistant Prostate

Cancer, Journal of chromatography B, Vol. 989, (2015).

Bharath, K., Ravi, N. Tiwari, Harshal Fegade, Development and Validation of
Stability Indicating Method for the Determination of Exemestane by Reverse
Phase High Performance Liquid Chromatography, Journal Chromatographic
Science, Vol. 49, No. 8, pp. 634-639, (2011).

Bhupinder Singh, Rama S. Lokhandae, Ashish Dwivedi, Sandeep Sharma &
Naveen Dubey. Improved Simultaneous Quantitation of Candesartan and
Hydrochlorothiazide in Human Plasma by UPLC-MS/MS and Its Application in
Bioequivalence Studies, Journal of Pharmaceutical Analysis, Vol. 4, No. 2,
pp. 144-152, (2014).

Bipin, H.M. & Sachin, B.M. HPTLC-Densitometric Analysis of Candesartan
Cilexetil and Hydrochlorothiazide in Tablets, Journal of Planar
Chromatography, Vol. 21, No. 3, pp. 173-176, (2008).

Breda, M., Piannezzola, E., Strolin, Benedetti, M., Determination of Exemestane,
a New Aromatase Inhibitor, in Plasma by High-Performance Liquid
Chromatography with Ultraviolet Detection. Journal of Chromatography, Vol.
620, pp. 225-231, (1993).

Burcin Yavuz, Erem Bilensoy, Murat Sumnu, Analytical Method Validation for
HPLC Assay of Oral Anticancer Drug Exemestane, FABAD Journal of
Pharmaceutical sciences, Vol. 32, pp. 15-22, (2007).



16.

17.

18.

19.

20.

21.

22.

Cenacchi, V., Baratte, A.S., Cicioni, P., Frigerio, E., Long, J.,
James, C., LC-MS-MS determination of exemestane in human plasma with heated
nebulizer interface following solid-phase extraction in the 96 well plate format.
Journal of Pharmaceutical and Biomedical Analysis, Vol. 22, pp. 451-460,
(2000).

Chauhan Prakash, S., Panchal Vihang, Comparative Study of Various UV
Spectrophotometric Methods for Quantitative Determination of Ondansetron in
Bulk and Tablet Dosage Form, Inverti Rapid-Pharm Analysis and Quality
Assurance, Vol. 2012, No., 4, inverti.ppaga/528/12 (2012).

Chengyan Li, Gongjian Lan, Jinyuan Jiang, Mingjie Sun, Taijun Hang.
Development and Validation of a Stability-Indicating HPLC Method for the
Determination of the Impurities in Cabazitaxel, Chromatographia, Vol. 78, pp.
825-831, (2015).

Chennaiah, M., Veeraiah, T., Venkateshwarlu, G., Extractive Spectrophotometric
Methods for Determination of Ondansetron in Pharmaceutical Formulations
Using Acidic Triphenyl Methane Dyes, International Journal of Research in
Pharmaceutical and Biomedical Sciences, Vol. 3, pp.846-857, (2012).

Dhia Eldin, A., EImagied Elhag, Omer A. Atiatalla & Mohammed B. Mahmoud.
RP-HPLC Method Development and Validation for Simultaneous Estimation of
Candesartan Cilexetil and Hydrochlorothiazide Tablet Dosage Form, American
Journal of PharmTech Research, Vol. 5, No. 3, pp. 248-258, (2015).

Divya, K., Sruthi, V., Sravan Kumar, G., Sanayaima Huidrom, Akiful Haque, M.
Et, Simultaneous Estimation of Irbesartan and Hydrochlorothiazide in Combined
Pharmaceutical Dosage Form by UV Spectroscopy, The International Journal of
Innovative Pharmaceutical Sciences and Research, Vol. 2, No. 8, pp. 1674-1680,
(2014).

El-Shaheny R.N., Evaluation of Agomelatine Stability Under Different Stress
Conditions Using an HPLC Method with Fluorescence Detection. Application to
the Analysis of Tablets and Human Plasma, Luminscience, Vol. 29, No. 7,
pp. 920-928, (2014).

10



23.

24,

25.

26.

27.

28.

29.

Ganesan, M., Nanjundan, S., Gomathi, M. & Muralidharan, S., Method
Development and Validation of Irbesartan Using LCMS/MS: Application to
Pharmacokinetic Studies, Journal of Chemical and Pharmaceutical Research,
Vol. 2, No. 4, pp. 740-746, (2010).

Gustavode Albuquerque Cavalcanti, Bruno Carius Garrido, Felipe Dias Leal,
Monica Costa Padilha, Monica Mazzarino, Xavier de la Torre, Francesco Botre
and Francisco Radler de Aquino Neto, Detection of New Exemestane Metabolites
by Liquid Chromatography Interfaced to Electrospray-Tandem Mass
Spectrometry, Journal of Steroid Biochemistry and Molecular Biology, Vol. 127,
pp. 248-254. (2011).

Gustavode Albuquerque Cavalcanti, Bruno Carius Garrido, Felipe Dias Leal,
Monica Costa Padilha, Xavier de la Torre, Francisco Radler de Aquino Neto,
Detection of New Urinary Exemestane Metabolites by Gas Chromatography
Coupled to Mass Spectrometry, Steroids, Vol. 76, pp. 1010-1015, (2011).

Hanna Ksycinska, Katarzyna Bus Kwasnik, Anna Szlagowska, Piotr J Rudzki.
Development and Validation of a Sensitive Liquid Chromatography/Tandem
Mass Spectrometry Method for the Determination of Exemestane in Human
Plasma. Journal of Chromatography B, vol. 879, pp. 1905-1910, (2011).

Harika B, Srikalyani V, Buchi N. Nalluri and Vijaya Lakshmi, Development and
Validation of RP-HPLC Method for the Estimation of Agomelatine in Bulk Drug
and Pharmaceutical Dosage Forms, Journal of Chemical and Pharmaceutical
Research, Vol. 5, No. 12, 1162-1167, (2013).

HE Xue-jun, REN Zhen, WANG Juan, LIU Jing, DU Yu, QI. AO Hong-qun.
Determination of Agomelatine by RP-HPLC, West China Journal of
Pharmaceutical Sciences, Vol. 02, pp. 204-205, (2010).

Hitendra S. J., Rupareliya Reema H, Stability-Indicating HPTLC Method for
Quantitative Estimation of Agomelatine in Bulk and Pharmaceutical Dosage
Form, World Journal of Pharmacy and Pharmaceutical Science, Vol. 2, No. 6,
pp. 5591-5601, (2013).

11



30.

31.

32.

33.

34.

35.

36.

Ibrahim, A., Amer M. Alanazi, Ali S. Abdelhameed, Nasr Y. Khalil & Azmat A.
Khan. Darwish, HPLC Method with Monolithic Column for Simultaneous
Determination of Irbesartan and Hydrochlorothiazide in Tablets, Acta
Pharmaceutica, Vol. 64, pp. 187-198, (2014).

Jagannath Patro, V., Nageshwara Rao, R., Tripathy, N.K., LC-MS/MS
Determintion of Cabazitaxel in Rat Whole Blood on Dry Blood Spots, Open
Access Scientific Reports, Vol. 1, No. 6, pp. 1-4, (2012).

Jignesh Patel, Dave, J.B., Patel, C.N. & Patel Dhrumil. Q-Analysis
Spectrophotometric Methods for Estimation of Candesartan Cilexetil and
Hydrochlorothiazide in Tablet Dosage Form, Journal of Chemical and
Pharmaceutical Research, Vol. 2, No. 3, pp. 10-14, (2010).

Johann S. de Bono, Christopher J. Logothetis, Arturo Molina, Karim Fizazi, Scott
North, Luis Chu, Kim N. Chi, Robert J. Jones, Oscar B. Goodman, Jr., Fred Saad,
John N. Staffurth, Paul Mainwaring, Stephen Harland, Thomas W. Flaig, Thomas
E. Hutson, Tina Cheng, Helen Patterson, John D. Hainsworth, Charles J. Ryan,
Cora N. Sternberg, Susan L. Ellard, Aude FIéhon, Mansoor Saleh, Mark Scholz,
Eleni Efstathiou, Andrea Zivi, Diletta Bianchini, Yohann Loriot, Nicole Chieffo,
Thian Kheoh, Christopher M. Haqq, Howard I. Scher, Abiraterone and Increased
Survival in Metastatic Prostate Cancer, The New England Journal of Medicine,
Vol. 364, No. 21, 1995-2005, (2011).

Kalaichelvi, R., Madhava Rao, B., Manikanta, S., Gopinath, G., Usha, M.,
Venkata Ramana, D., Srinivasa Rao, D., Jayachandran, E., UV
Spectrophotometric Method for Determination of Ondansetron in Pure and its
Formulation, International Journal of Pharmacy and Pharmaceutical Sciences,
Vol. 4, pp. 151-152, (2012).

Kishore, G., New Spectrophotometric Methods for the Quantitative Estimation of
Cabazitaxel in Formulations, International Journal of Research and Reviews in
Applied Sciences, Vol. 12, No. 2, pp. 950-958, (2012).

Kort, A., Hillebrand, M.J.X., Cirkel, G.A., Voest, E.E., Schinkel, A.H., Rosing,
H., Schellen, J.H.M., Beijnen, J.H., Quantification of Cabazitaxel, its Metabolite

12



37.

38.

39.

40.

41.

42.

Docetaxel and the Determination of the Demethylated Metabolites RPR112698
and RPR123142 as Docetaxel Equivalents in Human Plasma by Liquid
Chromatography Tandem Mass Spectrometry, Journal of Chromatography B,
Vol. 925, pp. 117-123, (2013).

Lahuerta Zamora L, Extractive Spectrophotometric Determination of
Ondansetron by lon-Pair Formation with Bromocresol Green, Analytical Letters,
Vol. 29, pp. 785-792, (1996).

LEI, Jian, ZHANG, Xiao-Song, ZHUO et al., HPLC-UV Simultaneous
Determination of Candesartan Cilexetil and Hydrochlorothiazide in Compound
Candesartan Cilexetil Tablets, Chinese Journal of Pharmaceutical Analysis,
Vol. 27, pp. 566-568, (2007).

Lobhe, G.A., Banerjee, S.K., Shirkhedkar, A.A., Surana, S.J., Simultaneous
Spectrophotometric Methods for Estimation of Ondansetron and Omeprazole in
Tablets, International Journal of Research in Pharmacy and Chemistry, Vol. 1,
pp. 475-480, (2011).

Maha F. Tutunji, Lara F. Tutunjia, Mamoun. Alzoubib Manal H. Khabbasbh &
Adi.i.Aridad, Simultaneous Determination of Irbesartan and Hydrochlorothiazide
in Human Plasma Using HPLC Coupled with Tandem Mass Spectrometry:
Application to Bioequivalence Studies, Journal of Pharmaceutical and
Biomedical Analysis, Vol. 51, pp. 985-990, (2010).

Maheshwar Reddy, M., Hussain Reddy, K., Ramkumar, D., Useni Reddy, M.,
Varaprasad, B., A Novel High Resolution RP-UPLC Method for the Quantitative
Determination of Exemestane and its Related Compounds, Journal of Pharmacy
Research, Vol. 4, No. 2, pp. 546-548, (2011).

Mani Kumar & Seshagiri Rao, J.V.L.N. Standardization and Stability Indicating
Studies by RP-HPLC Method for the Simultaneous Estimation of Candesartan
Cilexetil & Hydrochlorothiazide in Tablet Dosage Form, International Journal of
Pharmaceutical Sciences and Research, Vol. 5, No. 12, pp. 5438-5446, (2014).

13



43.

44,

45,

46.

47.

48.

49,

Mareck, U., Geyer, H., Guddat, S., Haenelt, N., Koch, A., Kohler, M.,
Opfermann, G., Thevis, M., Schanzer, W., ldentification of the Aromatase
Inhibitors Anastrozole and Exemestane in Human Urine Using Liquid
Chromatography/Tandem Mass Spectrometry. Rapid Communications Mass
Spectrometry, Vol. 20, No. 12, pp. 1954-1962, (2006).

Mathrusri Annapurna, M. & Sai Phani Kumar, J., New Spectrophotometric
Methods for the Simultaneous Determination of Irbesartan and
Hydrochlorothiazide in Combined Dosage Forms, Pharmaceutical Methods, Vol.
6, No. 3, pp. 120-125, (2015).

Mathrusri Annapurna, M., and Venkatesh. B., Development and Validation of
Stability Indicating Liquid Chromatographic Method for the Quantification of
Agomelatine, International Journal of Pharmacy and Technology, Vol. 8, No. 3,
pp. 17516-17527, (2016).

Mathrusri Annapurna, M., and Venkatesh. B., Narendra. A., Forced Degradation
Studies of Agomelatine: Development and Validation of Stability Indicating
RP-HPLC Method using Internal Standard, Research Journal of Pharmacy and
Technology, Vol. 10, No. 3, pp. 703-707, (2017).

Mathrusri Annapurna, M., Pramadvara, K., Venkatesh, B., New Liquid
Chromatographic Method (Stability Indicating) for the determination of
Cabazitaxel — An Anti-Cancer Agent, Journal of Chemical and Pharmaceutical
Sciences, Vol. 8, No. 4, pp. 849-854, (2015).

Mathrusri Annapurna, M., Pramadvara, K., Venkatesh, B., Sowjanya, G.,
Stability-Indicating RP-HPLC Method for the Determination of Cabazitaxel, Indo
American Journal of Pharmaceutical Research, Vol. 3, No. 11, pp. 9262-9269,
(2013).

Mathrusri Annapurna, M., Sai Phani Kumar J., Simultaneous Spectrophotometric
Estimation of Candesartan Cilexetil and Hydrochlorothiazide in Tablet Dosage
Form, Pharmaceutical Methods, Vol. 6, No 3, pp. 148-151, (2015).

14



50.

51.

52.

53.

54.

55.

56.

S7.

Mathrusri Annapurna, M., Swati, B., Naga Ramya, D., Pramadvara, K., Sri Ram,
A., Aslesha, N., A Validated Stability-Indicating Liquid Chromatographic
Method for the Determination of Exemestane, Chemical Science Transactions,
Vol. 3, No. 3, pp. 961-968, (2014).

Mathrusri  Annapurna, M., Venkatesh B., and Mrunal Chaitanya, S.,
Determination of Cabazitaxel (An Anti-prostate cancer agent) by Reverse Phase
Liquid Chromatography, Research Journal of Pharmacy and Technology, Vol.10,
No. 4, pp. 1-8, (2017).

Mathrusri Annapurna, M., Venkatesh, B., Naga Supriya, G., A Validated
Stability-indicating Liquid Chromatographic Method for Determination of
Cabazitaxel-A Novel Microtubule Inhibitor, Journal of Bioequivalence &
Bioavailability, Vol. 6, No. 4, pp. 134-138, (2014).

Mathrusri Annapurna, M., Venkatesh, B., Novel Stability Indicating RP-HPLC
Method for the Determination of Agomelatine - A Novel Antidepressant, Journal
of Chemical and Pharmaceutical Sciences, Vol. 8, No. 3, pp. 502-508, (2015).

Mathrusri Annapurna, M., Venkatesh, B., Pramadvara, K., Analytical Stress
Degradation Studies of Cabazitaxel (A Semi Synthetic Natural Taxoid) using
Liquid Chromatography, Pharmaceutical Methods, Vol. 6, No. 3, pp. (Suppl)
67-71, (2015).

Mathrusri Annapurna, M., Venkatesh, B., Pramadvara, K., Hemchand, S.,
Development and Validation of a Stability-Indicating Liquid Chromatographic
Method for the Assay of Cabazitaxel, Chemical Science Transactions, Vol. 3, No.
2, pp. 854-860, (2014).

Mathrusri Annapurna. M., Narendra, A. & Ravi Kumar, K., Liquid
chromatographic method for the simultaneous quantitative determination of
Candesartan Cilexetil and Hydrochlorothiazide in pharmaceutical dosage forms,
Journal of Drug Delivery & Therapeutics, Vol. 2, No. 2, pp. 48-54, (2012).

Maya, B. Mane, Jaiprakash, N. Sangshetti, Parmeshwar, J. Wavhal, Pravin, S.

Wakte, Devanand, B. Shinde. Determination of Exemestane in bulk and

15



58.

59.

60.

61.

62.

63.

pharmaceutical dosage form by HPTLC. Arabian Journal of Chemistry, Vol. 2,
pp. 1016-1024, (2010).

Meghana, M., Sridhar, T., Raj Kumar, V., Development and Validation of
Stability- Indicating RP-HPLC Method for the Estimation of Agomelatine in API.
Research Journal of Pharmaceutical, Biological and Chemical Sciences, Vol. 5,
No. 1, pp. 621-628, (2014).

Milind B. Ubale, Vitthal D. Dhakane & Vilas R. Chaudhari, Simultaneous High
Performance Liquid Chromatography of Irbesartan and Hydrochlorothiazide in
Pharmaceutical Dosage Form, Journal of Pharmaceutical and Scientific
Innovation, Vol. 1, No. 1, pp. 25-28, (2012).

Mohammed E. A. Hammouda, Mohamed A. Abu EI-Enin, Dina T. EI-Sherbiny,
Dalia R. El-Wasseef & Saadia M. El-Ashry, Simultaneous Determination of
Irbesartan and Hydrochlorothiazide in Pharmaceutical Preparations and Spiked
Human Plasma Using Micro Emulsion Liquid Chromatography, International
Journal of Advances in Pharmaceutical Research, Vol. 4, No. 7, pp. 1944-1959,
(2013).

Nevin E.R.K. Simultaneous analysis of Candesartan Cilexetil and
Hydrochlorothiazide in Human Plasma and Dosage Forms using HPLC with a
Photodiode Array Detector, Journal of Liquid Chromatography & Related
Technologies, Vol. 26, No. 15, pp. 2581 — 2591, (2003).

Persiani, S., Broutin, F., Cicioni, P., Stefanini, P., Strolin, Benedetti M.,
Determination of the New Aromatase Inhibitor Exemestane in Biological Fluids
by Automated High-Performance Liquid Chromatography Followed by
Radioimmunoassay, Journal of Pharmaceutical sciences, Vol. 4, pp. 331-340,
(1996).

Peter de Bruijn, Anne-Joy M de Graan, Annemieke Nieuweboer, Ron HJ
Mathijssen, Mei-Ho Lam, Ronald de Wit, Erik, AC Wiemer, Walter J Loos,
Quantification of Cabazitaxel in Human Plasma by Liquid Chromatography/

Triple-Quadrupole Mass Spectrometry: A Practical Solution for Non-Specific

16






	1 INDEX.pdf
	2 enclosure I (Objective).pdf
	C1 Introduction (01-07).pdf

