
 
 
 

RRJPA | Volume 4 | Issue 1 | March, 2015         65 
 

e-ISSN: 2320-0182 
p-ISSN: 2347-2340 

Research and Reviews: Journal of Pharmaceutical 
Analysis 

Analytical Validation Parameters 
 

Sowjanya P*1 and Subashini D 2, Lakshmi Rekha K3 
 

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 Department of Biotechnology, Bharathi Dasan University, Trichy, Tamilnadu, India 

 

Review Article 
 

Received: 03/03/2015 
Revised: 26/03/2015 
Accepted: 31/03/2015 
 
*For Correspondence 
 
Department of Pharmaceutical 
Analysis, Dr. C.S.N Institute of 
Pharmacy, Industrial Estate Area, 
Bhimavarm, India. 
 
Keywords: Validation, Accuracy, 
Precision, Parameters, Purity 

 
 

ABSTRACT 

 

 

In the pharmaceutical, for restorative gadget, sustenance, blood items, 
natural items, tissue, foundations, clinical trials directing organizations, 
validation is a procedure of building up narrative proof exhibiting that a 
strategy, procedure, or action did underway or testing keeps up the coveted 
level of agreeability at all stages. In Pharma Industry it is vital separated from 
last testing and agreeability of item with standard that the procedure adjusted 
to create itself must guarantee that procedure will reliably deliver the normal 
results. Albeit there are numerous other diagnostic methods, for example, 
disintegration testing for medication items or molecule size determination for 
medication substance, these have not been tended to in the starting content 
on validation of investigative systems. Validation of these extra diagnostic 
techniques is just as vital to those recorded thus and may be tended to in 
resulting archives. 

 

 
INTRODUCTION 

 
Validation is a fundamental piece of value affirmation; it includes the deliberate study of frameworks, 

offices and procedures went for figuring out if they perform their planned capacities sufficiently and eliably 
as determined [1,2]. An accepted procedure is one which has been shown to give a high level of affirmation 
that uniform bunches will be created that meet the needed particulars and has in this manner been formally 
affirmed. Validation in itself does not enhance forms but rather affirms that the procedures have been 
legitimately created what's more, are under control. 
Since a wide assortment of methodology, procedures, and exercises need to be approved, the field of 
validation is isolated into many subsections [3]: 
Equipment validation 
Analytical Method validation 
Cleaning validation 
Process validation 
Facilities validation 
HVAC system validation etc.. 

 
A composed arrangement depicting the procedure to be approved, including production equipment 

and how validation will be conducted [4]. Such an arrangement would address target test parameters, item 
and procedure attributes, foreordained details, and elements, which will focus worthy results [5-7]. 

 
VALIDATION PARAMETERS 
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The parameters, as defined by the ICH and by other organizations and authors, are summarized below and 
are described in brief in the following [8,9]: 
• Specificity  
• Selectivity  
• Precision  
• Repeatability  
• Intermediate precision  
• Reproducibility  
• Accuracy  
• Linearity  
• Range  
• Limit of detection  
• Limit of quantitation  
• Robustness  
• Ruggedness 
 
Specificity/Selectivity 
 

Specificity, which is the capacity of the system to precisely gauge the analyte reaction in the vicinity 
of all potential specimen segments [9-12]. The reaction of the analyte in test blends containing the analyte 
and all potential example parts (placebo definition, combination intermediates, excipients, debasement 
items and procedure debasements) is contrasted and the reaction of an answer containing just the analyte 
[13,14]. Other potential example segments are created by presenting the analyte to push conditions 
adequate to debase it to 80–90% purity [15-19]. 
 
Precision 

 
Accuracy is the measure of how close the information qualities are to one another for various 

estimations under the same scientific conditions [20]. Accuracy is typically examined at three levels: 
repeatability, transitional exactness (intermediate precision), and reproducibility [21-23]. 
 

Repeatability  
  Repeatability is a measure of the exactness under the same working conditions more than a short interim 
of time, that is, under ordinary working states of the scientific technique with the same hardware [6]. It is 
some of the time alluded to as intra - test accuracy [24,25]. The ICH prescribes that repeatability be 
surveyed utilizing at least nine determinations covering the predetermined extent for the technique (e.g., 
three focuses/ three recreates as in the exactness test) or utilizing at least six determinations at 100% of the 
test fixation [26]. 

 
Intermediate Precision  

Transitional exactness is characterized as the variety inside of the same lab. The degree to which 
middle of the road exactness needs to be built up relies on upon the circumstances under which the method 
is planned to be utilized [27-29]. Commonplace parameters that are researched incorporate day - to - day 
variety, examiner variety, and hardware variety. Contingent upon the degree of the study, the utilization of 
exploratory configuration is empowered [30]. Test outline will minimize the quantity of investigations that 
need to be performed [2]. It is essential to note that ICH permits exception from doing halfway accuracy 
when reproducibility is demonstrated. It is normal that the transitional exactness ought to show variability 
that is in the same reach or not as much as repeatability variety [31,15,19]. ICH prescribes the reporting of 
standard deviation, relative standard deviation (coefficient of variety), and confi-dence interim of the 
information [32,33]. 
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Reproducibility  

Reproducibility measures the accuracy between labs. This parameter is considered in the 
institutionalization of a diagnostic methodology (e.g., incorporation of methods in pharmacopeias and 
system exchange between distinctive labs) [34,35]. To accept this trademark, comparable studies need to 
be performed at distinctive research centers utilizing the same homogeneous example part and the same 
exploratory configuration. On account of technique exchange between two labs, diverse methodologies 
may be taken to accomplish the fruitful exchange of the method [36-38]. The most widely recognized 
methodology is the direct - strategy exchange from the beginning lab to the getting research facility. The 
beginning research facility is characterized as the lab that has created and accepted the scientific technique 
or a lab that has beforehand been confirmed to perform the method and will take an interest in the system 
exchange studies [39,40]. The getting research center is characterized as the lab to which the diagnostic 
methodology will be exchanged and that will partake in the strategy exchange studies [41].  
 

Every quantitative result ought to be of high accuracy - there ought to be close to a ±2% variety in 
the examine framework [42]. A helpful paradigm is the relative standard deviation (RSD) or coefficient of 
variety (CV), which is an evidence of the imprecision of the framework. 

    
 The square of standard deviation is called change (S2). Relative standard deviation is the standard 

deviation imparted as a little measure of the mean, i.e., S/x [43-45]. It is a couple times expanded by 100 and 
imparted as a percent relative standard deviation. It transforms into a more strong verbalization of precision 
[46]. 

 
 
 

 
Accuracy and Recovery   
 

A system is said to be precise in the event that it gives the right numerical response for the analyte 
[47]. The technique ought to have the capacity to figure out if the material being referred to complies with 
its detail for instance, it ought to have the capacity to supply the accurate measure of substance present. 
Then again, the careful sum present is obscure [48,16,25]. For medication substance, precision may be 
characterized by the use of the expository method to an analyte of known virtue (e.g., a reference standard) 
[49-52]. For the medication item, precision will be controlled by use of the explanatory method to 
engineered blends of the medication item parts to which known measures of analyte have been included 
inside of the scope of the technique [53]. 
 

Exactness is surveyed utilizing at least 9 determinations more than at least 3 focus levels covering 
the predefined extent (e.g. 3 focuses/3 imitates each of the aggregate scientific method) [54]. Exactness is 
accounted for as percent recuperation by the examine of known included measure of analyte in the example 
or as the distinction between the mean and the acknowledged genuine esteem together with the certainty 
interims [55-58,19]. 

 
    response of analyte spike into matrix(processed) 
Absolute recovery=  × 100 
  response of analyte of pure standard (unprocessed) 
 

 
Linearity 
 

%RSD= 
Standard Deviation 

X 100  
Mean Value  
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A straight relationship ought to be assessed over the scope of the logical method. It is exhibited 
specifically on the medication substance (by weakening of a standard stock arrangement) and/or separate 
weighings of engineered blends of the medication item parts, utilizing the proposed technique [59,60]. 
Linearity ought to be assessed by visual examination of a plot of signs as an element of analyte fixation or 
substance [61]. In the event that there is a straight relationship, test outcomes ought to be assessed by 
suitable measurable strategies. 

At times, to acquire linearity in the middle of tests and test fixations, the test information may need 
to be subjected to a scientific change preceding the relapse examination [62]. For the establishment of 
linearity, a minimum of 5 concentrations are used as shown in Figure 1. 

  
 

Figure 1: Linearity Graphy (Concentration Vs Peak Area) 
 

Limit of Detection  
 
These cutoff points are regularly connected to related substances in the medication substance or 

medication item [63-65]. Details on these points of confinement are submitted with the administrative 
debasements system identifying with discharge and steadiness of both medication substance and 
medication item [66].  
 

Breaking point of discovery is the least centralization of analyte in a specimen that can be 
distinguished, yet not so much quantitated, under the expressed test conditions [67,68]. 

 
The detection limit (DL) may be expressed as: 

   
 
Where, 
 σ = the standard deviation of the response 
 S = the slope of the calibration curve 
 
The slope S is estimated from the calibration curve of the analyte. 

 
Limit of Quantification 

 
Cutoff of quantitation is the most minimal amassing of analyte in a specimen that can be resolved 

with satisfactory accuracy and precision under the expressed trial conditions [69,70]. 
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The quantitation limit (QL) may be expressed as: 
  

    
Where, 
   σ = the standard deviation of the response 
   S = the slope of the calibration curve 
  The slope S may be estimated from the calibration curve of the analyte. 

 
Robustness 
 

ICH characterizes power as a measure of the system's ability to stay unaffected by little, however 
ponder varieties in strategy parameters [71]. Vigor is incompletely guaranteed by great framework 
suitability determinations. The assessment of vigor ought to be considered amid the advancement stage 
and relies on upon the kind of technique under study. It demonstrates the dependability of an examination 
concerning conscious varieties in technique parameters [72]. In the event that estimations are helpless to 
varieties in systematic conditions, the explanatory conditions are suitably controlled or a safety oriented 
proclamation is incorporated in the technique [73]. One result of the assessment of strength ought to be 
that a progression of framework suitability parameters (e.g., determination test) is built up to guarantee 
that the legitimacy of the diagnostic technique is kept up at whatever point utilized. 
 
Examples of typical variations are: 

  Stability of analytical solutions 

  Extraction time 
 
System Suitability 
 

As indicated by the USP, framework suitability tests are a fundamental piece of chromatographic 
routines. These tests are utilized to confirm that the determination and reproducibility of the framework are 
sufficient for the examination to be performed. Framework suitability tests are taking into account the idea 
that the hardware, gadgets, investigative operations, and tests constitute a vital framework that can be 
assessed all in all. The reason for the framework suitability test is to guarantee that the complete testing 
framework (counting instrument, reagents, segments, experts) is suitable for the planned application [74].  
 

Like the scientific technique advancement, the framework suitability test method ought to be 
updated as the examiners grow more involvement with the measure. All in all, consistency of framework 
execution (e.g., imitate infusions of the standard) and chromatographic suitability (e.g. tailing component, 
segment effectiveness and determination of the discriminating pair) are the principle segments of 
framework suitability [45].  
 

Amid the early phase of the system improvement transform a portion of the more advanced 
framework suitability tests may not be pragmatic because of the absence of involvement with the 
technique. In this stage, for the most part a more "non specific" methodology is utilized. For instance, 
assessment of the tailing component to check chromatographic suitability, and repeat infusions of the 
framework suitability answer for check infusion exactness may be adequate for a HPLC polluting influences 
examine [52]. As the system develops more experience is obtained for this strategy, a more advanced 
framework suitability tests are fundamental.  
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Framework suitability is the checking of a framework to guarantee framework execution before or 
amid the investigation of questions. Parameters, for example, plate tally, tailing components, 
determination and reproducibility (%RSD maintenance time and region for six redundancies) are resolved 
and thought about against the determinations set for the system [75,16]. These parameters are measured 
amid the examination of a framework suitability "test" that is a blend of fundamental parts and expected 
by-items [19]. Table 1 rundowns the terms to be measured and their prescribed cutoff points acquired from 
the examination of the framework suitability test according to current FDA rules on "Validation of 
Chromatographic Methods" (Table 1). 

 
Table 1: System Suitability Parameters and Recommendations 

 

Parameter RECOMMENDATION 

Capacity Factor (k’) 
The peak should be well-resolved from other peaks and 

the void volume, generally k’>2.0 

Repeatability RSD < 1% for N > 5 is desirable. 

Relative retention Not essential as long as the resolution is stated. 

Resolution (Rs) 
Rs of > 2 between the peak of interest and the closest 

eluting potential interferent (impurity, excipient, degradation 
product, internal standard, etc. 

Tailing Factor (T) T of < 2 

Theoretical Plates (N) N > 2000 
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