
International Journal of Research Publication and Reviews, Vol 3, no 1, pp 889-894 January 2022 

 

International Journal of Research Publication and Reviews 

 

Journal homepage: www.ijrpr.com  ISSN 2582-7421 

 

HPLC Method Development and Validation 

Rohini P. Jadhav*
1
, Wasmate D.

2
, Lasure A.B.

3
, Bawage S.B.

4
 , and Nandkishor B.Bawage

5
 

1,2,3
Department of Pharmaceutics Analysis, Latur College of Pharmacy Hasegaon, Tq.Ausa, Dist. Latur 413512, Maharashtra, India 

4
Department of Pharmacognosy, Latur College of Pharmacy Hasegaon, Tq.Ausa, Dist. Latur 413512, Maharashtra, India 

5
Department of Pharmaceutical Chemistry, Latur College of Pharmacy Hasegaon, Tq.Ausa, Dist. Latur 413512, Maharashtra, India 

  ABSTRACT: 

In evaluating drug products, high-performance liquid chromatography (HPLC) is a critical analytical tool. Separate, detect, and quantify the numerous 

pharmaceuticals and drug-related degradants that can occur during storage or production, as well as detect and quantify any drugs and drug-related impurities that 

may be introduced during synthesis using HPLC methods. This review discusses the many steps involved in the development and validation of the HPLC method. 

An analytical process is created to assess a distinguishing property of a drug substance or drug product against specified acceptance criteria for that characteristic. 

Accuracy, accuracy, specificity, linearity, range and limit of detection, limit of quantification, robustness, and system appropriateness testing are all included in 

the validation of HPLC methods according to ICH Guidelines. They can be used to make judgments on how to deliver a medicine to patients, and they play a key 

role in novel drug discovery, development, and manufacturing, as well as a variety of other human and animal studies. Validation of analytical procedures is 

essential during medication development and production to ensure that they are fit for their intended purpose. 

 Introduction:- 

Analytical chemistry is used to determine the quality and quantity of materials studied. (1) HPLC is an optional means of testing the high purity of new 

chemical companies, monitoring responses changes in production processes or development, testing of new designs and quality control / certification (2) 

A highly compact composite sample with a straight line will be slower and a shower distance compared to a compact and less compact and faster travel. 

(3) Analysis data is required not only for chemistry but also for other sciences such as biology, animal science, such as drawing and carpentry, 

archeology, spatial testing and 

clinical diagnostics. (4) The goal of the HPLC approach is to try and differentiate, measuring the main drug, any reaction contamination, everything 

available synthetic intermediates and any harmful substances. 

High-Performance Liquid Chromatography is now one of the very powerful chemical analysis tools. [5] It has- the ability to distinguish, identify, and 

evaluate compounds found in any samples that can be melted in a liquid. HPLC is a very accurate analysis method is widely used in the analysis of the 

quantity and quality of proud drugs used to determine the durability of a drug product [6] The division of HPLC can be done as follows: 

Preparatory HPLC and HPLC analysis (based on performance scale) • affinity chromatography, adsorption chromatography, unlimited size 

chromatography, ion exchange chromatography, chiral phase chromatography (based on classification) • separation gradient and isocratic isolation 

method, (based on definition) • General phase chromatography and retrospective chromatography (based on functional methods). [7] A. Normal phase 

chromatography: In the normal chromatography phase, the cell phase is not a cool area and the vertical phase is polar. Therefore, the channel section 

maintains the polar analyte. Increasing the polarity of solute molecules increases the adsorption potential leading to an increase in light time. 

Chemically modified silica (cyanopropyl, aminopropyl and diol) is used as a stand-alone in this chromatography. [8] For example. A typical column 

has an inner diameter of about 4.6 mm, and a width of 150 to 250 mm. Polar compounds in the column transferred to the column will adhere longer to 

polar silica than non-polar compounds. Therefore, non-polar ones will quickly pass through the column. [9] B. RP-HPLC (HPLC reversed phase): The 

RP-HPLC has a non-polar suspension phase and a polar cellular or intermediate phase. RP-HPLC is based on the principle of hydrophobic interaction 

[10]. In a composite component, those analyzes with relatively low polarity will be retained by the non- polar stand phase longer than those that are 

almost polar. Therefore, a large part of the polar will release first. [11] 

  

 Instrumentation: - 

HPLC instrumentation incorporates the principles of Sthe solution separation into a composite column (straight phase) and a liquid phase (cell phase) is 

pumped at high pressure by column [12] 
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Analyzing How to Improve 

The development and approval of a demonstration strategy are key elements of any drug development program [13]. The HPLC investigation method is 

developed to detect, measure or purify premium compounds. This special topic will focus on the development and approval of exercise as it is associated 

with medical equipment. The goal of system development was to determine the chromatographic peaks of strong drug formation [14]. 

The development of a method of analysis and validation plays an important role in improving the availability and production of medicines. These 

methods are used to ensure the identity, purity, power, and effectiveness of drug products. There are many factors to consider when designing roads. 

first collect information about the physiochemical properties of the analyst (pKa, log P, soluble) and then decide which method of detection would be 

suitable for analysis in the event of UV detection). A major effort to improve the analysis goes into ensuring a HPLC approach that demonstrates 

stability. The goal of the HPLC method is to test and classify the main active ingredient, any pollutants, all available synthetic connectors and any waste 

[15 - 17]. The methods are designed for new products if there are no official methods available. Other options (non-Pharmacopeial) will reduce costs 

and time for better accuracy and durability. If another proposed method is intended to close the existing laboratory process area comparative data 

including right / wrong is made available. The goal of the HPLC method is to test and classify, to measure the active drug content, any contaminants that 

react, all available synthetic connectors and any waste. 

The steps involved in improving the road are as follows. 

 Understanding the Physicochemical features of drug molecules. [18] 

 Selection of chromatographic conditions. 

 Improving analytics. 

 Sample preparation 

 How to do it right 

 Verification method 

 

Understand the Physicochemical features of a drug cell 

 Physicochemical - the molecular structure of a drug plays an important role in machine development. To improve the Method, one must learn the 

physical characteristics such as melting, polarity, pKa and cell pH. Polarity is the apparent feature of a combination. Assists analyst, solvent solvent 

and cell class formation. The solubility of molecules can be defined on the basis of the polarity of molecules. Polar, e.g. water, as well as nonpolar, e.g. 

made, solvents do not mix. Usually, like melting, that is, things with the same polarity dissolve in another. The choice of cell class or diluent is based on 

the melting of the analyte. The analyte should be dissolved in solvent and should not react with any of its components. PH and pKa play an important 

role in the development of the HPLC method. The pH value is defined as a negative galithm up to 10 bases of hydrogen ion concentration. pH = - log10 

[H3O +]. Choosing the right pH for ionzable analysis often leads to equal and sharp peaks in HPLC. Sharp, balanced peaks are required in volume 

analysis to achieve low detection limits, standard low deviations associated between injections, and repeated retention times. [19-20]  

Set the HPLC conditions 

Buffer is a neutral acid that is less resistant to changes in pH. Salt such as Sodium Citrate or Sodium Lactate is commonly used to reduce acidity slightly. 

Buffering Capacity is a buffer ability to withstand changes in pH. 

 The blocking capacity increases as the molar (molarity) of the salt / acid bath solution increases. 

 When pH is very close to pKa, Buffering Capacity increases. 

 The inhibitory dose is expressed as the molarity of Sodium Hydroxide required to increase the pH by 1.0. 

Consideration of the impact of pH on analyte retention, the type of bath to be used, and its focus, melting on the biological processor and its impact on 

detection are important to the development of a method of reversed-phase chromatography (RPC) ionic analysis. Improper buffer selection, depending 

on the type of ion, ion strength and pH, can lead to poor or non- productive storage and has a tail in separating the retractable phase of polar and 

ionzable compounds. [21] 

Choosing a bath 

The choice of bath is usually determined by the pH you want. The typical pH range for a  reduced phase in silica-based implants is pH 2 to 8. It is 

important that the site has a pKa close to the desired pH as storage controls the pH best in their pKa. The rule is to choose a bathroom that has a pKa <2 

units of Ph. 

Selection of chromatographic conditions: 

 Column selection: Stage selection / straight column is the first and most important step in the development of a method. The development of a strong 

and repetitive approach is not possible without the availability of a stable, high, effective column. To avoid problems in maintaining a sample that can 

be produced during method development, it is important that the columns are stable and duplicated. Column C8 or C18 made of specially purified 

silica, with a low acidity and specially designed for the separation of basic compounds is generally suitable for all samples and is highly recommended. 

[23] 

Improving the analysis process: - 

While developing the RP-HPLC analysis method the first step is followed, the selection of various chromatographic parameters such as cell class 

selection, column selection, cellular flow rate selection, cell pH selection. All of these parameters are selected on the basis of testing and are followed 

by considering the parameters of the system suitability. Standard system verification principles e.g. end time should be no more than 5 minutes, theater 

plates should be no more than 2000, tail feature should be less than 2, adjustment between 2 peaks should not exceed 5,% R.S.D. the area of the analyte 
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peaks in standard chromatograms should not be more than 2.0%. like others. The wavelength detection is usually an isopiesic point on the same scale of 

2 parts [24]. 

Sample preparation: 

Sample adjustment is an important step in developing a method that the analyst should investigate. For example, the analyst should investigate whether 

centrifugation (determining the correct rpm and time) vibration and / or sample filtration is required, especially if there 

are soluble components in the sample. The purpose is to indicate that the sample filter does not affect the analysis result due to adsorption and / or 

exposure. The efficiency of the syringe filters is largely determined by their ability to remove impurities / soluble components without removing 

unwanted artifacts (i.e., removable) from the filter. The sample preparation process should be adequately described in the appropriate analysis 

method used for the actual sample used or in the volume form for subsequent HPLC analysis. The analysis process should specify the manufacturer, 

filter type, and port size of the filter media. The purpose of sample preparation is to produce a sample sample that results in better analysis results 

compared to the original sample. The adjusted sample should be a non- disruptive aliquot compared to the HPLC method and will not damage the 

column [25]. 

Preparing a sample development method 

The object of the analyzed drug should be focused solution (diluent). During the development of the first method, arrangements for solutions in amber 

flask should be it is done until it is determined that the active component is he is stable at room temperature and does not lower the under Preparing a 

sample development method.The object of the analyzed drug should be focused solution (diluent). During the development of the first method, 

arrangements for solutions in amber flask should be it is done until it is determined that the active component is is stable at room temperature and does 

not rot under The purpose of sample preparation is to create a processed sample that leads to better analysis results compared to the actual sample. The 

adjusted sample should be a relatively unqualified aliquot compliance with the HPLC approach and will not damages the column [26,27] 

Roadmap: Most of the arrangements to improve the HPLC approach focuses on the active conditions of HPLC [28]. Identify the “weaknesses” of the 

method and adjust the method with the test design. Understand the functionality of the method with different conditions, different metal settings and 

different samples. [29]  

Verification: 

Verification is defined by the International Organization for Standardization (ISO) as "check, where the pre-determined requirements satisfy the 

proposed use", where the term validation is defined as "the purchase of proof that an item meets certain requirements" [30. ]. Different authorization 

parameters include accuracy, precision, accuracy, rigidity, heart rate, LOD, LOQ and selection or specification [31]. 

Parameter Verification Method-   

  

 The advanced method is verified by various parameters (e.g. specification, accuracy, accuracy, detection limit, linearity,etc.) in accordance with ICH 

guidelines 

 Specification: selection of the analytical method as its ability to accurately measure the analyte in the presence of disturbances, such as synthetic 

precursors, excipients, enantiomers, and known products (or potentially harmful) that may be expected in the matrix sample.[ 33] 

Line and Scope: The process of analyzing a line is its ability (within a given range) to obtain test results, which is directly proportional to the analytical 

focus of the sample. The relationship of the lines should be checked throughout the analysis process. It is directly indicated in the drug substance by 

diluting the standard stock solution of the drug product components, using the proposed procedure. The linear line is often presented as a measure of  

confidence near the slope of the retreat line.[32,34] 
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Accuracy:- 

Accuracy is defined as the proximity of a value relative to an actual or acceptable value. Actually, accuracy indicates the deviation between the average 

value obtained and the actual value. determined by applying method to samples where known analyte values are added. This should be 

analyzed compared to standard and unconventional solutions to ensure that no disruptions exist. All right 

is calculated from the test results as the percentage of the analyst obtained from the test. It may be so 

expressed as recovery in known quantities, additional analyte values. [34] Indicates the closeness of the agreement (scatter rate) between the series of 

values obtained from multiple samples of the same sample under the prescribed conditions.[35] Accuracy is a measure of the frequency of the whole 

analysis method. [36] It contains two components: - multiplication and average accuracy. Repeating the difference found by one analyst on one 

instrument. It does not distinguish between the differences tool or system alone and from the sample preparation process. At the time of verification, 

repetition is performed by analyzing multiple duplicates of a sample combination using method of analysis. Return value calculated. The average 

accuracy varies inside the laboratory as different dates, with different tools, and different analysts. [37] 

Acquisition Limit- 

The acquisition limit for each descriptive method is a very small degree of analysis in an unseen but not widely calculated model as accurate quality [38]. 

The acquisition limit for each analysis process is the lowest amount of analyte in the sample can be found but not really calculated as a fixed value[39] 

A few ways to determine the LOD are possible, depending on whether the process is used or metal. 

 Based on visual inspection 

 Based on signal to sound 

 Based on standard deviation of response and slope The LOD may be  expressed as: LOD = 3.3 σ / S 

Where, σ = Standard deviation of Intercepts of calibration curves, S = Description of slope of calibration curves 

Slope S can be measured from the measurement curve of analyte[40] 

Quantitative limit: 

The numerical limit for each analysis process is the lowest value for the sample analysis. which can be determined by quantity with precision and 

precision. Capacity is a quantity parameter Low-level composite tests in sample matrices, and are mainly used to determine contamination and / or 

deteriorating products [41] High quantification (ULOQ) high concentration analyte sample sample measuring, precision and acceptable accuracy. The 

ULOQ is similar to the highest rated concentration levels [42] 

THE BEAUTY OF HPLC 

 It is very fast and efficient. 

 Accurate and reproducible. 

 Repeat analysis can be done using the same column. 

 Provides a high level of choice for direct analysis 

 Brings high resolution. 

 Extremely flexible and accurate when it comes to identifying and measuring chemical components. 

 It works automatically and that is why HPLC's basic running can be done with minimal training [43] 

Conclusion: 

In recent years the development of diagnostic methods, hygiene tests and drug measurements has received much attention in the field of drug analysis. 

This review describes the development of the HPLC approach and validation in the traditional way. The most common and simple way to improve the 

HPLC approach to this combination of compounds was discussed. Knowledge of the physiochemical structures of the main compound is very 

important prior to the development of the HPLC method. The choice of bath and cell structure (organic and pH) play a major role in the choice of 

fragmentation. Final optimization can be done by changing the gradient slope, temperature and flow rate as well as the type and focus of the mobile 

phase switch phase. 
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