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ABSTRACT:High performance liquid 

chromatography is one of the most accurate 

methods widely used for the quantitative as well as 

qualitative analysis of drug product & is used for 

determining drug product stability. The used to 

separate various drug related impurities that are 

formed during the synthesis or manufacture of drug 

product. This article discusses the strategies & 

issues regarding the development of stability 

indicating HPLC sys. For drug substance. New 

chemical entities & drug products must undergo 

forced degradation studies which would be helpful 

in developing & specificity of such stability 

indicating method. The every stage  of drug 

development practical are provided.   

Keyword: HPLC, stability indicating method, drug 

substance. 

 

I. AIM & OBJACTIVE 
High performance liquid 

chromatography(HPLC), formerly referred to as 

high pressure liquid chromatography, is a technique 

in analytical chemistry used to separate, identify, & 

quantify each component in a mixture. It relies on 

pumps to pass a pressurized liquid solvent 

containing the sample mixture through a column 

filled with a solid adsorbent material. Each 

component in the sample interacts slightly 

differently the causing different flow rates for the 

different components as flow the column. 

HPLC is used to split a mixture of 

compound in the field of analytical chemistry, 

biochemistry & industrial. the main purposes for 

using HPLC are for identifying, quantifying, & 

purifying the individual components of the mixture. 

 

II. INTRODUCTION 
The stability-indicating methods, 

particularly when the little information is available 

about potential degradation products. These studies 

also provide information about the degradation 

pathways and degradation products that could form 

during storage. Stability testing of drug substance 

requires the accurate analytical method that 

quantitates the active pharmaceutical ingredients 

(API) without interfering from degradation 

products, process impurities and other potential 

impurities 1. International Conference on 

Harmonization (ICH) guidelines, the requirement 

of establishment of stability-indicating assay 

method (SIAM) has become more clearly 

mandated. The guidelines explain forced 

degradation studies under a variety of conditions, 

like pH, light, oxidation, dry heat, etc. and the 

separation of drug from degradation products. High 

performance liquid chromatography (HPLC) is the 

most accurate analytical methods widely used for 

the quantitative as well as qualitative analysis of 

drug product and used for determining drug 

product stability.  
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Fig-1: Flow diagram of HPLC 

 

The official test method that result from 

these processes are used by quality control 

laboratories to ensure the identify, purity, potency 

& performance of drug product. The HPLC 

analytical chemistry deal with method for 

identification, separation, & quantification of the 

chemical components of natural & artificial 

material. HPLC is the major & integral analytical 

tool applied in a drug discovery, development, & 

production. 

 

III. METHOD OF PREPARATION 
STABILITY INDICATING METHOD 

DEVLOPMENT STRATERGIES: 

STEP 1 : 1. Physiochemical properties of drug 

are important for method development. 

                2. the properties, oxidation, reduction are 

useful in a experimental. 

                3. determines the optimum PH in the m.p. 

                4. functional group or structure of analyte 

indicates potential active sites of  

                     Degradation. 

STEP 2: Preparation of sample required for 

method development 

1. The method are carried out by stressing the 

API condition. 

2. In method stress testing is also referred as 

force degradation & use for provide 

information about degradation. 

3. The degradation study performing the 

thrombolysis, hydrolysis & oxidation of drug. 

STEP-3:- Setup preliminary HPLC condition 

1. Preliminary experimental condition can be 

adapted from official or unofficial methods or 

literature review. 

2. Official methods are published in (USP) united 

states of pharmacopoeia. 

3. These method are consider validated. & can be 

used for stability testing. 

4. Experimental conditions should be based on 

API & properties of drug substance. 

5. Selection of column & mobile phase is 

importance 

STEP-4:- Developing seperation of stability 

indicating chromatogrphic condition. 

1. The most common separation variables ar 

temp,solvent type mobile phase ,pH etc. 

2. Initial chromatograpic condition for stability 

indicating  method are  

new entity most importance to degradants use in 

solution separated and detected. 

 

 

 

IMPORTANT PARAMETERS IN METHOD 

DEVELOPMENT. 

1. Solvent  type 

2. Mobile phase 

3. Isocratic or gradient mode 

4. Coloumn temperature 
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VALIDATION 

ANALYTICAL METHOD VALIDATION  

Method validation such as the process of 

provided (through scientific studies) that an 

analytical method is suitable for its projectedusage. 

Method validationdelivers the method development 

really specific, Linear, Precise, accurate & 

sensitive. The required validation parameters, also 

called analytical performance characteristics, 

depend upon the type of analytical method. 

Allowing to ICH guideline the validation of 

analytical methods are outlinebelow.  

Method validation is the process to 

confirm that the analytical procedure employed for 

a specific test is suitable for its intended use. 

Analytical method validation is the process of 

demonstrating that an analytical method is reliable 

and adequate for its intended purpose. Any method 

that is utilized to determine results during drug 

substance and formulation development will have 

to be validated 

 

Parameters of Analytical Method Validation  

Analytical methods have been validated in 

pursuance of ICH guidelines of Q2 (R1)[26]. 

Validation parameters are:  

1. System suitability  

2. Specificity  

3. Linearity  

4. Precision  

5. Accuracy  

6. LOD  

7. LOQ  

8. Robustness  

 

 
 

1.System suitability 

the industry of pharmaceuticals to choose whether 

a chromatographic system is being used day today 

in a normal way in pharmaceutical research centers 

where nature of results is most critical which is 

reasonable for an unmistakable analysis. 

The parameters used in the system suitability tests 

(SST) report are as follows:  

1. Number of theoretical plates or Efficiency (N).  

2. Capacity factor (K).  

3. Separation or Relative retention (α).  

4. Resolution (Rs).  

5. Tailing factor (T).  

6. Relative Standard Deviation (RSD).  

 

2.Specificity 

Specificity alludes to the capacity of the analytical 

method to separate and evaluate the analyte in 

complex blends. An investigation of specificity is 

to be directed amid the assurance of contaminations 

and validation of identification proof tests. 

 

3.Linearity & range 

The linearity of a method is a proportion of how 

well an calibration plot of response versus 

concentration approximates a straight line. 

Linearity can be surveyed by performing single 

estimations at a few analyte concentration. 

 

4.Precision 

Repeatability: precision under same operating 

conditions, same analyst over a short period of 

time.  
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Intermediate precision: method is tested on 

multiple days, instruments, analysts etc.  

 

5.Accuracy 

The accuracy of a measurement is defined as the 

closeness of the measured value to the true value. 

In a method with high accuracy, a sample (whose 

“true value” is known) is analyzed and the 

measured value is identical to the true value.  

 

6.Limit of detection 

Limit Of Quantification is intent by the analysis of 

samples with studied concentration of analyze and  

the analyte can reliably detected, but not required 

quantities as precise value, under the express 

experimental conditions. 

 

7.Limit of quantitation 

The parameter is Similar to LOD, ICH suggest the 

given four methods for approximation of LOQ. 

8.Robustness 

The method parameters in HPLC technique may 

flow rate, column temperature, sample temperature, 

mobile phase and Ph composition. 

 

IV. SUMMARY & CONCLUSION 
The development HPLC technique is 

precise, specific, accurate, and stability-indicating.  

Validation  of the method  proved that the method 

is suitable for the analysis of  the specific drug.The 

method is stability indicating and reliable to detect 

and quantify any potential degradation in the drug 

product during stability studies and can be used for 

routine quality control analysis. The method is 

robust enough to reproduce accurate and precise 

results under different chromatographic condition. 

The development of the analytical method for 

recognition, clarity, evaluation & quantification of 

drug has received a great deal of notice in the field 

of pharmaceutical analysis. This review report 

HPLC method development & validation in sample 

way. 

 

V. ACKNOWLEDGMENT 
I would like to express my special thanks of 

gratitude to my guide “Prof, mitali dalwadi” for 

their able guidance & support in completing my 

article. 

I would also like to extend my gratitude to the 

Principal sir “Dr.umesh upadhyay “ & vice 

principle sir “Dr, jigar vyas” for providing me with 

all the facility that was required. 

 

 

REFERENCE 
[1]. N.I. Majan, N.I Patel, Aejaz Ahmed, Method 

Development & Validation For 

Simultaneous Estimation of  Rivaroxaban & 

Clopidogrel Bisulphate, Global Jou of 

Research Pharma drug Discovery, 

Toxycology,& Medicine ,Vol 20,2020. 

[2]. Kumna kumara,Dr.M .Dahiya,Dr.S.Pawar , 

Method for Estimation Of  Methimazole in 

Bulk , International Journal of Advance of 

Sci & Tech Vol 29 No.6, 2020,page 8860-

8866. 

[3]. A.R.Chabukswar, A.S.Gadekar,Method for 

estimation of Darunavir , Journal of drug 

Delivery & Therapeutics,2019; 9(4): 65-71. 

[4]. B. ganni, R.Kumar, M.jain, B.V.Kumar, 

S.Shrivastav, P.Kumar, Method for the 

determination Process & Degradation 

Related Impurities, Chemical Methodologies 

3(2019) 145-165 

[5]. M. Patel, D. Patel, k.Ahir, S.Shigh, 

Development and validation of HPLC 

Method, J Pharm Sci Bioscientific research 

2019.9(3) : 173-182. 

[6]. B.Rivero, I. Garibay , Method for the 

Quantification of Alfa- Mangostin, Natural 

Product Communication 2019. 

[7]. Saudagar R. B, Mahale M.M ,Method 

Development ,Journal of drug Delivery & 

Therapeutics 2019 

[8]. Ahmed R.B.Ahmed, M. EL.M.Abdelaziz 

E.M.Saeed, Method for quantification of 

tinidazole, European Journal of 

Chemistry,10(2) (2019),102-107. 

[9]. Divyani M. Rode, N.N. Rao, Method for 

analysis of Acidic drug,int J Curr Pharm 

Res, Vol 11, issue 4, 2019 

[10]. A.L.Rao, A.D.Sai, G.L.Lagdevi Jaya, 

method for the determination of ulipristal 

Acetate in Pharnaceutical’ In Jou of 

Research in Ayush & p’ceutical Sci, Vol 2 

Issue 3, 2019. 

[11]. Firke Sandip D,Narkhede M.M, Patil R.R, 

Surana S.J, Method Development & 

validation of Lamotrigine in bulk, Der 

pharma chemia,2018 10(10): 118-124. 

[12]. Harshalatha.PC.V.N. Rao, L. Kalyani, 

Methhod Development & Validation Of 

Cefepime & Amikacin, BJPS,2018 . 

[13]. N.Btrawi, H.Naseef, Fuad.Al Rimavi, 

Method for Simultaneous determination of 

florfenicol and Flunixin combination in 

injectable solution, Journal of analytical 

Method in Chemistry, Vol 2017. 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 5, Issue 2, pp: 683-688     www.ijprajournal.com           ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-0502683688     | Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal   Page 687 

[14]. Yadav vidushi, B.meenaxi, HPLC Method 

development and validation, Research 

journal of life sciences, bioinformatics 

p’ceutical and chemical sciences,2017. 

[15]. N.Batrawi, H.naseef, Fuad.al Rimawi, 

Method for the Determination of Florfenicol 

& Flunixil Meglumine Combination,Journal 

of analytical method in Chemistry, Vol 

2017. 

[16]. C k Gadewar , Y.Sahu, A.V.Chadewar, P. 

Baghel,D.Kushwaha,Method for the 

estimation of Rizatriptan  & 

Benzoate,Arabian Journal of Chmistry,2017. 

[17]. R.Ali.Mohammad Osaman, A.Ahmed 

Elbashir, Method for Simultaneus Analysis 

of Alodiphine, Hydrochlorothiazide & 

Valsartan, J of Analytical & P’ceutical 

Research Vol 5 Issue -5-2017. 

[18]. N.Btrawi, H.Naseef, Fuad.Al Rimavi, 

Method for Simultaneous determination of 

florfenicol and Flunixin combination in 

injectable solution, Journal of analytical 

Method in Chemistry, Vol 2017. 

[19]. D.C.babu, C. M.Chetty,& Sk.Mastanamma, 

Method Development & validation for the 

Estimation  of Atezolizumab, Jou of 

P’ceutical Research International, 2017 : 1-

9. 

[20]. G.S.Sanap, Nilesh S Zarekar, S.S. 

pawar,Method Development & validation Of  

HPLC, In Jou of  P’ceutics & Drug 

Analysis, Vol 5, Issue 5,2017, 177-184. 

[21]. S. Kongkiatpaiboon, N.Duangdee, S. 

Chiwchinda, Method for Determination of 

adrenaline Ttartrate, Jou of King saud 

University –Sci, 2017. 

[22]. Lobhe. G. A,Shah Amol ,Singhvi.I, Method 

for Determination of Sitagliptin Phosphate & 

Simvastatin, Asian jou. Pharm Sci Vol 6, 

Issue 3, 2016. 

[23]. R. Ivaturi, T.M. Sastry, S.Satyaveni, Method 

for the Determination of Nilotinib 

Hydrochloride, Int Jou  of  Pharmacy & P’ 

ceutical sci, Vol 8,issue 9,2016. 

[24]. P.B.N.Prasad, K.Satyanarayan, G. 

Krishnamohan,Method  for  Stimulation 

Determination of Metformin Hydrochloride 

and Linagliptine , In.J. of Pharma Research 

2016;5(6): 16-22. 

[25]. B.V.Rao, G. Naga Sowjanya, A.Ajitha , 

V.Uma Meheshwara Rao,Method 

Development, World Journal of Pharmacy & 

p’ceutical Sci , Vol 4,Issue 08,2015. 405-

423. 

[26]. M.M.Ibrahim,  Maha A.Hegazy,Mohamad 

A.Abd,Study on Degradation  Behavior of 

two Anjiotensive 2Recepter and  or 

Antagonist Valsartane & Losartan 

Potassium, In journal of p’ceutical 

,Chemistry & biological Sci, 2015. 

[27]. S. kumar Bhardwad, k, Dwivedi, D.D 

Agarwal, Method  development and 

Validation, In. J. of Analytical & 

Bioanalytical Chemistry,2015. 

[28]. P. D. Ghode, S. P. Pawar, Method 

Determination & validation of Azitromycin 

& Ofloxacin ,In Jou Of advance in 

P’ceutical Analysis, Vol 5,Issue 1 (2015) 17-

22 

[29]. H. Hashem, I.A.Ehab, E. Magda,  Method 

for  Determination of atenolol & Nefedipine 

In Present of Atenolol, Jou of Appiled P’ 

ceutical Sci Vol 5 (08) P. 017-025,2015. 

[30]. P. Hamarapurkar , p. Patil, M. Phale, A. 

Sharma, Method for Quantitative Analysis  

of Prulifloxacine , Journal of Innovation in 

P’ceuticals  & biological Sci, Vol 2 (3), 

2015. 

[31]. Blessy.M, Ruchi D. Patel, P.N.prajapati, 

Y.K.Agrawal, Development of forced 

Degradation & Stability Indicating studies, 

Jou of P’ceuticals Analysis, 2014;4(3); 159-

165. 

[32]. G. Yanamadala, P.Shreekumar, Method for 

Detemination of Paroxatin Hydrochloride & 

Clonazepam,  Internation Journal of 

Pharmacy, 2014(1) : 448-457. 

[33]. M.S.Charde, A.S. Weankiwar, J. Kumar, 

Method development by Liquid 

Chromatography With Validation,  Inter Jou 

of P’ Ceutical Chemistry,(2014) 04 (02). 

[34]. S. Bhagwate, & N.J. Gaikwad, Method for 

the determination of 

Hydroclorothiazide,Journal of Applied 

Pharmaceutical sci, Vol 3 (02),2013,Page 

no; 088-092. 

[35]. P.verma, V.namboodiry, 

S.Mistry,A.Bhagvat, S.Bhoir,For the 

determination of  Metronidazole,In.J of 

Pharmacy & p’ceutical sci,Vol 5 2013. 

[36]. A.M.Sabir, M.Moloy, Bhasin Parminder.S, 

HPLC method development and validation, 

International Research Journal of Pharmacy 

2013,4(4). 

[37]. Y.Sultana, N.K. Agarwal, S,Khanam.P, 

Method for Estimation of Valacyclovir , In 

Jou of P’ceutical & clinical Research 

2013;5(1): 7-12. 



 

 

International Journal of Pharmaceutical Research and Applications 

Volume 5, Issue 2, pp: 683-688     www.ijprajournal.com           ISSN: 2249-7781 

                                      

 

 

 

DOI: 10.35629/7781-0502683688     | Impact Factor value 7.429   | ISO 9001: 2008 Certified Journal   Page 688 

[38]. A.Abu dayyih, E.mallah,Faisal T.Akayleh, 

Assay for Determination of  Cefaclor , J. 

pharm. 32(4) 568-74 (2013) 

[39]. Murugan S, Elayaraja  Babu M, Chandrakala 

K, Prathap Nailk K, Method development & 

validation by Using HPLC, In Jou 0f Novel 

Trends in P’ceuticals Sci, Voi 5, 2013 

[40]. B. Sai. Pavan Kumar, M.M. Annapurna, S. 

Pavani, Method for the Determination of 

Rufinamide , Jou of P’ceutical Analysis 

2013 

[41]. S.N. Razzaq, I.U.Khan, I. Mariam, 

S.S.Razzaq, Method for Simuitaneous 

determination of Moxifloxacin & 

Prednisolone, Chemistry Center Journal 

2012,6:19 

[42]. G.Kuminek, Hellen.k.Stulzer, Monika. p, 

Paulo R.Oliveria, Method for Determination 

of Buclizine Hydrochloride in tablet,Quim 

Nova, Vol.35,2012. 

[43]. Rathi A M ,Gadewar C.G, A. Kapse, 

Dr.A.V. Chandewar,Stability indicating 

HPLC Method for bilayer tablet of NSAID 

drug, Journal of pharmacy research 

2012,5(8),4392-4395. 

[44]. A.S.Vairale, P. Sivaswaroop, S.Bandana, 

Stability indicating HPLC method for 

Betamethosone Dipropionate , Research 

paper 2012. 

[45]. B.P. shah, S.Jain, K.K.Prajapati, 

N.Y.Mansuri, Stability Indicating HPLC 

Method Development, International Journal 

pharmaceutical Sci and Research 2012,Vol 

3(9): 2978-2988. 

[46]. M.Maithani, R. Singh, Method for the 

Simultaneous Determination of Salbutamol 

& Theophyline, J. of Analytical & 

Bioanalytical tech, Vol 2 (2010). 

[47]. Patel Riddhiben.M, Patel Piyushbhai . M, 

Patel natubhai. M, Stability indicating  

HPLC method Development, International 

Research journal of pharmacy, 2011. 

[48]. Rao KS, Jena N, Rao MEB , Medhod for 

Valsartan, P’ceutical  Analysis, Vol 2, 2010 

2(2): 183-189. 

[49]. Ping Gu, Yuru.li,Method for  Determination 

of Voriconazole ,Journal of Chromatography 

Sci, Vol 47,2009. 

[50]. B. Narsimhan , Khan Abida,K.Shrinivash, 

Method for Development & Validation for 

Oseltamivir, Chem.Pharm.Bull.56(4).2008. 

 


