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Enclosure - I 

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

of thorough literature survey.  

2. Development and optimization of analytical methods  

3. Validation of the optimized analytical methods  

4. Stress degradation studies for the drug molecules by the optimized methods 

5. Application of the proposed optimized methods for the evaluation of available 

marketed drugs of different brands. 

6. Stability evaluation as per ICH guidelines 

7. Evaluation of the degradants/impurities and finally comparison with their 

authentic samples procured. 
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CHAPTER – I 

 

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.  
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1.2.Methodology 

Selection of New Drug Molecules 

(Based on the availability from different sources and literature available till date) 

 Exemestane  

 Agomelatine  

 Ondansetron  

 Cabazitaxel  

 Anti-Hypertensive drugs 

- Candesartan,  

- Irbesartan  

- Hydrochlorothiazide 

 

Method development and optimization  

 Solubility tests were performed for the selected drugs  

 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: 

 Formic acid : Acetonitrile 

 Formic acid :  Methanol 

 Ammonium formate : Acetonitrile 

 Ammonium formate: Methanol 

 Ammonium acetate : Methanol 

 Tetra butyl ammonium hydrogen sulphate :  Methanol 

 Tetra butyl ammonium hydrogen sulphate :  Acetonitrile 

 Sodium acetate :  Methanol 

 Sodium acetate :  Acetonitrile  
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Validation 

 Linearity  

 Precision 

 Accuracy 

 specificity 

 Robustness 

 Ruggedness 

 LOD and LOQ 

Stress degradation studies  

 Stress degradation studies were conducted by exposing the drug substance to acid, 

alkali, hydrogen peroxide, light and temperature.  

 Stability indicating methods were developed using the optimized method and the 

specificity was reported. 

Analysis of marketed products 

 The optimized stability indicating methods were applied to the available marketed 

formulations and the results were given. 

Evaluation and Characterization 

 The degradants observed during the liquid chromatographic study were 

characterized by using LC-MS studies and the plausible degradation pathways were 

given. 

 The impurity studies were also performed for the available impurities and compared 

with the degradants obtained during the analytical studies. 
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1.3.List of Drugs and Their Structures 
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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 (El-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 (Aiqin 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.  
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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. 
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