
 
 
 

RRJPPS | Volume 4 | Issue 1 | January - March, 2015                       42 
 

e-ISSN: 2320-1215 

p-ISSN: 2322-0112 

Research and Reviews: Journal of Pharmacy and 

Pharmaceutical Sciences 
  

A Review on Method development and validation by HPLC 
 

Sowjanya P*1, Subashini D 2, Rakesh S 3 
 

1 Department of Pharmaceutical Analysis, Dr. C.S.N Institute of Pharmacy, Industrial Estate Area, 

Bhimavarm, India 

2 Department of Biotechnology, SASTRA University, Tanjavur, Tamilnadu, India 

3 School of Biomedical Engineering, Department of Biotechnology, SRM University,  Tamilnadu, India 

 

Review Article 

 
Received: 05/03/2015 

Revised: 16/03/2015 

Accepted: 26/03/2015 

 

*For Correspondence 

 

Department of Pharmaceutical 

Analysis, Dr. C.S.N Institute of 

Pharmacy, Industrial Estate Area, 

Bhimavarm, India 

. 

 

Keywords: HPLC, Validation, 

Method Development. 

 

 

ABSTRACT 

 

 

Chromatographic divisions are fundamentally influenced by portable 

stage conditions, for example, sort and synthesis of natural modifiers in this 

way before selecting fitting chromatographic conditions, quantities of 

preparatory trials were directed with distinctive mixes of diverse natural 

solvents, structures, to acquire acceptable maintenance component, 

determination, and other chromatographic parameters. Expository methods 

hold the way to the configuration, improvement, institutionalization and 

quality control of medicinal items. They are just as imperative in 

pharmacokinetics and in medication digestion system studies. Systematic 

systems improvement must be accepted to give solid information to 

administrative entries. These strategies are fundamental for various 

purposes, including testing for quality control discharge, testing of solidness 

tests, testing of reference materials and to give information to bolster 

determinations. 

 

INTRODUCTION 

 

UV-Visible spectrophotometry is a standout amongst the most as often as possible utilized strategy 

in pharmaceutical investigation. It includes measuring the measure of bright or obvious radiation 

consumed by a substance in arrangement [1-4]. The HPLC technique has its relative merits yet the 

greater part of them are done at lifted temperatures, prolonged, utilize moderately costly reagents, 

include extraction, utilization of support framework [5]. HPLC is a chromatographic system that can 

separate a mixture of mixes and is utilized as a part of natural chemistry and scientific science to 

distinguish measure and refine the individual segments of the mixture [6]. 

 

High liquid chromatography (HPLC; once alluded to as high-weight liquid chromatography), is a 

strategy in scientific science used to discrete the segments in a mixture, to distinguish every segment, 

and to measure every part. It depends on pumps to pass a pressurized liquid dissolvable containing the 

example mixture through a segment loaded with a strong adsorbent material [7]. Every part in the 

example collaborates marginally contrastingly with the adsorbent material, bringing on distinctive stream 

rates for the diverse segments and prompting the partition of the parts as they stream out the section 

[8]. 

Analytical Chemistry is the branch of Science that uses advance technologies in determining the 

composition by analytical technique. We can achieve both qualitative as well as quantitative results [9]. 

The HPLC and TLC methods were found to be more sensitive than the spectrophotometric method. The 

HPLC was found to be more sensitive than the TLC method [10]. 

 

HPLC is distinguished from traditional ("low pressure") liquid chromatography because operational 

pressures are significantly higher (50–350 bar), while ordinary liquid chromatography typically relies on 
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the force of gravity to pass the mobile phase through the column [11]. Due to the small sample amount 

separated in analytical HPLC, typical column dimensions are 2.1–4.6 mm diameter, and 30–250 mm 

length. Also HPLC columns are made with smaller sorbent particles (2–50 micrometer in average particle 

size) [12]. This gives HPLC superior resolving power when separating mixtures, which is why it is a 

popular chromatographic technique [13]. 

 

HPLC techniques for the most part obliged costly gear, procurement for utilization and transfer of 

solvents, work concentrated specimen arrangement method and individual talented in chromatographic 

strategies. What's more, the vast majority of the HPLC routines investigated have the potential 

application to clinical examination of medication blend, multi-drug pharmacokinetics studies and 

collaborations studies [14-16]. 

 

Reversed phase HPLC (RP-HPLC) has a non-polar stationary phase and a watery, tolerably polar 

portable phase [17]. One basic stationary phase is silica which has been surface-adjusted with 

RMe2SiCl, where R is a straight chain alkyl gathering, for example, C18H37 or C8H17. With such 

stationary phases, maintenance time is longer for atoms which are less polar, while polar particles elute 

all the more promptly (ahead of schedule in the examination) [18-20]. A specialist can build maintenance 

times by adding more water to the portable phase; in this manner making the natural inclination of the 

hydrophobic analyte for the hydrophobic stationary phase stronger with respect to the now more 

hydrophilic versatile phase [19]. Thus, an examiner can diminish maintenance time by adding more 

natural dissolvable to the eluent. RP-HPLC is so generally utilized that it is regularly erroneously alluded 

to as "HPLC" without further detail. The pharmaceutical business consistently utilizes RP-HPLC to qualify 

sedates before their discharge [20]. 

 

A delicate converse stage ultrafast liquid chromatography (RP-UFLC) has been produced and 

accepted for the measurement of numerous medications [11]. The RP-HPLC strategy is precise, exact, 

particular, reproducible and delicate [12]. The system has a few focal points, including fast investigation, 

a straightforward portable stage, basic specimen planning, and enhanced affectability [13]. This makes 

the strategy suitable for routine examination in quality-control labs [14]. 

 

Differing sorts of RP-HPLC segments are accessible with distinctive pore sizes and hydrophobic 

coatings, permitting the specialist to control the quality of the analyte-stationary stage association [25-

28]. Commonly, more alkane chains are utilized for peptides and little particles to expand the quality of 

the communication, while shorter alkane chains are utilized for bigger analytes, for example, proteins 

[26]. Also the steepness of the natural dissolvable angle in the portable stage can be shifted to adjust 

the example tying qualities and analyte maintenance times [28]. 

 

Different investigative system (HPLC, UV-spectroscopy, HPTLC, Titration, Fluorescence 

spectroscopy) are utilized by Quality control research centers to guarantee the character, virtue, intensity 

and execution of medication items. The vast majority of the medications in multicomponent dose 

structures can be examined by HPLC system on account of the few favorable circumstances like speed, 

specificity, precision, exactness and simplicity of mechanization in this strategy [29].  

 

The benefits of proposed technique are its short investigation time and a basic methodology for 

test planning [30]. RP-HPLC technique is helpful in routine lab investigation with a high level of exactness 

and accuracy and can be effectively sought the routine quantitative estimation [31]. Test strategy for any 

medication is exceptionally huge for pharmaceutical businesses and it is constantly alluring to choose 

and create basic, minimum time intensive, exact, precise and conservative system for the determination 

of medications in API pharmaceutical measurement structures and neurotic specimens like blood and 

serum [32]. 

Agreeability with great lab rehearses (GLPs) for conveying  test examination of nonclinical 

(otherwise called preclinical) research facility studies and clinical studies is planned to guarantee the 

quality and honesty of the wellbeing information documented in backing of investigational new 

medication applications (INDs), [33,34] new medication applications (NDAs), abridged new medication 

applications (ANDAs), supplements in creating bioanalytical system approval data utilized as a part of 
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human clinical pharmacology, bioavailability (BA), and bioequivalence (BE) studies obliging 

pharmacokinetic (PK) assessment [35].  

 

A definitive objective for any study test examination or system acceptance, paying little respect to 

whether GLP agreeability is implemented, is to guarantee the bioanalytical strategies utilized are 

demonstrated powerful through advancement, approval (according to a convention, study arrangement 

or standard working method [SOP]), and connected as written to powerfully evaluate the analyte in the 

vicinity of a particular network [35]. 

 

ANALYTICAL METHOD DEVELOPMENT 

 

Expository strategy advancement and approval are key components of any pharmaceutical 

improvement program [36]. HPLC investigation technique is produced to recognize, amount or sanitizing 

mixes of premium. This specialized brief will concentrate on improvement and approval exercises as 

connected to medication items. The goal of the system improvement was to determine chromatographic 

tops for dynamic medication fixings [37].  

 

Instrumentation is obliged to empower the take after of the versatile stage through the stationary 

stage furthermore to change over the divided part into significance full data. The HPLC framework is 

extremely muddled framework it comprise of diverse parts [38]. HPLC regularly uses distinctive sorts of 

stationary stages, a pump that moves the portable phase(s) and analyte through the section and a 

locator to give a trademark maintenance time to the analyte [38]. It is a manifestation of fluid 

chromatography that uses littler section size, littler media inside the segment and higher versatile stage 

weights [38]. 

 

Late advances in both ionization techniques and mass spectrometers have brought about effective 

new strategies for the investigation of medication digestion system and mien. The enthusiasm in high-

performance liquid chromatography/mass spectrometry (HPLC/MS) is the after effect of the absence of 

a touchy all inclusive finder for HPLC [39-40, 28]. Despite the fact that it is not the perfect indicator, 

HPLC/MS has turned into a dependable method for xenobiotic examination. The use of HPLC/MS to 

investigations of the pharmacology and toxicology of atoms of mass < 1,500 daltons is most profitable in 

three ranges: improvement of particular routines for follow investigation, identification and portrayal of 

metabolites and investigations of collaborations between medication particles and peptides/proteins 

[38].  

 

Powerful system advancement guarantees that research center assets are enhanced, while 

routines meet the destinations needed at every phase of medication improvement [40-45].The three 

discriminating parts for a HPLC technique are: test readiness (% natural, pH, shaking/sonication, test 

size, example age), HPLC investigation conditions (%organic, pH, stream rate, temperature, wavelength, 

and section age) and institutionalization (incorporation, wavelength, standard fixation, and reaction 

variable adjustment) [42]. 

 

Amid the preparatory strategy advancement arrange, every single individual segment ought to be 

researched before the last system improvement [46]. The debased medication tests acquired are 

subjected to preparatory chromatographic detachment to study the number and sorts of corruption items 

shaped under different conditions. 

 

Maintenance time can be enhanced by changing the pH that will prompt simple division of 

ionizable analytes from non-ionized structure [47]. By changing the versatile stage pH can likewise 

enhance segment effectiveness on the grounds that it adjusted both the ionization of the analyte and the 

lingering silanols and it additionally minimizes optional communications in the middle of analytes and the 

silica surface that will prompt poor crest shape [48,49]. To accomplish ideal determination, it oblige 

change in the pH of portable stage. Technique advancement can continues by examining parameters of 

chromatographic partitions first at low pH and afterward at higher pH until ideal results are attained to 

[50]. 
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The use of silica-based packing is favoured in most of the present HPLC columns due to several 

physical characteristics. Totally porous silica particles with 5 µm diameter provide the desired 

characteristics for most HPLC separations [51].  

 

Separation of many samples can be enhanced by selecting the right column temperature. Higher 

column temperature reduces system backpressure by decreasing mobile phase viscosity, which in turn 

allows use of longer columns with higher separation efficiency. The acid dissociation constant (pKa) is 

the pH at which concentrations of ionized and unionized forms of drugs are equal. It is an essential 

parameter in drug discovery, particularly in physiological systems where ionization state will affect the 

rate at which the compound is able to diffuse across membranes including blood-brain barrier [52]. 

 

As of late, ordinary stage HPLC is back famous with the conception of HILIC innovation that 

demonstrated to enhance reproducibility in differentiating polar and hydrophilic mixes, for example, 

peptides, sugar, vitamins, polar medications and metabolites [53]. Keeping in mind the end goal to add 

to a HPLC system adequately, the greater part of the exertion ought to be spent in technique 

improvement and advancement as that will enhance the last strategy execution [54]. 

 

VALIDATION 
 

Validation is characterized by the International Organization for Standardization (ISO) as "check, 

where the predetermined prerequisites are satisfactory for a proposed utilization", where the term 

confirmation is characterized as "procurement of target proof that a given thing satisfies determined 

necessities" [55]. The different approval parameters incorporate linearity, precision, exactness, 

toughness, heartiness, LOD, LOQ and selectivity or specificity [56]. 

 

Linearity 

 

The linearity of a systematic strategy is its capacity (inside an offered extent) to acquire test 

outcomes that are specifically relative to the convergance of analyte in the specimen.  

 

Linearity is dictated by a progression of three to six infusions of five or more norms. Top ranges (or 

statures) of the adjustment measures are normally plotted in the Y-pivot against the ostensible standard 

fixation, and the linearity of the plotted bend is assessed through the estimation of the co-connection 

coefficient (r2 ) [57-60]. Estimations utilizing clean standard arrangements ought to be performed to 

show identifier linearity, while strategy linearity ought to be dead set simultaneously amid the exactness 

study. Established linearity acknowledgement criteria are 1) that the connection coefficient of the direct 

relapse line is not more than some number near to 1, and 2) that the y-capture ought not vary essentially 

from zero [60,61]. 

 

Accuracy 

 

Accuracy is the closeness of understanding between the worth which is acknowledged either as an 

ordinary genuine quality or an acknowledged reference quality, and the quality discovered [62]. 

 

Precision 

 

It communicates closeness of understanding (level of diffuse) between a progression of 

estimations acquired from various testing of the same homogeneous specimen under the recommended 

conditions. Accuracy may be considered at three levels: repeatability, transitional exactness and 

reproducibility [63,64].  

 

Repeatability communicates the accuracy under the same working conditions over a short interim 

of time. Repeatability is additionally termed intra-measure exactness [65].  
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Intermediate precision communicates inside research centers varieties: distinctive days, diverse 

investigators, distinctive hardware, and so forth [66].  

 

Reproducibility communicates the accuracy between research centers (community concentrates 

on normally connected to institutionalization of technique) [67]. 

 

Ruggedness 

 

The robustness of an analytical procedure is a measure of its capacity to remain unaffected by 

small, but deliberate, variations in method parameters and provides an indication of its reliability during 

normal usage [62]. 

 

Range  

 

The Range is the interim between the upper and lower convergance of analyte in the example 

(counting these focuses) for which it has been shown that the systematic method has a suitable level of 

exactness, precision and linearity [68-70]. 

 

Detection Limit 

 

The detection limit of an individual explanatory method is the most minimal measure of analyte in 

an example which can be recognized yet not so much quantitated as an accurate quality [71]. 

 

Quantitation Limit 

 

The quantitation limit of an individual expository system is the least measure of analyte in an 

example which can be quantitatively decided with suitable accuracy and exactness [72-74]. The 

quantitation limit is a parameter of quantitative tests for low levels of mixes in test lattices, and is utilized 

especially for the determination of polluting influences and/or corruption items [75]. 

 

Specificity 

 

Selectivity and specificity are once in a while utilized conversely to depict the same idea in strategy 

approval. Specificity is the capacity to evaluate unequivocally the analyte in the vicinity of parts that may 

be required to be exhibit [76,77,79-82,58]. The specificity of a test system is controlled by contrasting 

test results from an investigation of tests containing contaminations, debasement items, or placebo 

fixings with those got from an examination of tests without debasements, corruption items, or placebo 

fixings [78-80]. 
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