
 
Performance Qualification to Access Overall System Performance. 

  

 

An open  access  journal 

 
 
 
 
 
 
 
Supporting Information: 

 
 
 
Received:   24 June   2018   
Accepted:   30 June  2018  
Published:  04 July   2018 

 
Competing Interests:             
The authors      have declared 
that no competing interests 
exist. 

 

 
Corresponding author address     

 

Sameer Mishra* 

*Research Scholar,              

University of Queensland,  

Brisbane, Australia 

   
 
 
 
Copyright: © 2018 
Www.ijaps.net  
Published under a    

Creative Commons 

Attribution 4.0 

ABSTRACT 
 

 

Quality assurance could be a sensible observe in the manufacture of pharmaceuti-

cal products because it is that the process of vouching for the integrity of product 

to satisfy the qualifications for the projected use. Multiple views on getting such 

quality are the present interest within the pharmaceutical trade. It is an obligation 

that ensures makers meet desires of end-user needs in terms of safety, quality,  

efficacy, strength, dependableness, and durability. Quality is that the early         

intention of any trade and its products factory-made. familiar with a practice that 

puts us in common and routine convention ensured to deliver a high quality that 

sounds globally in terms of a spoken quality is on the rostrum of a pharmaceutical 

arena. an in-depth body of work on access to associated use of medicines has   

resulted in an assortment of tools measure various elements of pharmaceutical 

systems. this text deals with the study of values to access overall system           

performance. This work adds clarity to the concept of pharmaceutical systems. It 

strengthens by proposing holistic definitions on the idea of systems thinking. This 

ensures that medication medical care is being supported and evaluated with an 

optimum level of safety and quality almost like other treatments and services. 
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Introduction 

Pharmaceutical examination assumes a vital part within the Quality Assurance and internal 

control of bulk drugs. Analytical chemistry involves separating, identifying, and decisive the 

relative amounts of components in a sample matrix. The pharmaceutical analysis it could be a 

particular branch of analytical chemistry. Pharmaceutical analysis derives its principles from 

varied branches of sciences like physics, biology, nuclear science, and physics etc. analysis 

reveals the chemical identity of the sample. the quantitative analysis establishes the relative 

quantity of one or additional of those species or analytes in numerical terms. qualitative analysis 

is needed before a mensuration will be undertaken. A separation step is typically a necessary a 

part of each a qualitative and mensuration. The results of the typical quantitative analysis will be 

computed from 2 measurements. One is that the mass or volume of sample to be analyzed and 

second is that the measurement of some amount that's proportional to the amount of analyte in 

that. 

Basic criteria for new methodology development of drug analysis: 

•The drug or drug combination might not be official in any pharmacopeias, 

•A correct analytical procedure for the drug might not be available within the literature due to 

patent rules, 

•Analytical strategies might not be offered for the drug within the variety of a formulation 

because of the interference caused by the formulation excipients, 

•Analytical methods for the quantitation of the drug in biological fluids might not be available, 

•Analytical strategies for a drug together with different medication might not be available, 

•The existing analytical procedures could need dearly-won reagents and solvents. it should 

additionally involve cumbersome extraction and separation procedures and these might not be 

reliable. 
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 Importance of Analytical Strategies 

Drug analysis reveals identification characterization & determination of the medication in 

mixtures like dosage forms & biological fluids. the amount of medicine introduced into the 

market has been increasing at in no time rate. This medication is also either new entities within 

the market or partial structural modification of the prevailing medication1. The newer analytical 

strategies square measure developed for these medication or drug combination of the below 

reasons: -  

 •Official pharmacopeia won't reveal an analytical procedure for the medication or its 

combination. 

•Analytical methodology might not be offered for the drug combination thanks to interference 

caused by excipients. 

•Analytical methodology for the quantification of the drug or drug combination from biological 

fluids won't be obtainable. The new developed analytical strategies having their importance in 

different fields: - 

✓ Research & Development Centre 

✓ Quality Management Department  

✓ Approved Testing Laboratories 

✓ Chemical Analysis Laboratories sample and usually completes the analysis accurate than 

peak height for quantitative determinations. 

Performance calculations2,3: 

The following values (which can be included in a custom report) are used to access overall 

system performance. 

•    Relative retention 

•    Theoretical plates 

•    Capacity factor 
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•    Resolution 

•    Peak asymmetry 

•    Plates per meter 

Relative retention (Selectivity): 

 

Fig.  1: Factors affecting selectivity 

The property is that the ability of the stationary part to differentiate between two separate sample 

elements and is mathematically calculated as the quantitative relation of the capability factors. 

it's a measure of the gap between the apexes of two chromatographical peaks that require to be 

resolved. A property price of one implies that there's no separation between the sample elements. 

The bigger the separation, the bigger the selectivity value.4 

 = (t2 - ta) / (t1 - ta) 

Where,  = Relative retention. 

t2 = Retention time of the second peak measured from point of injection. 

t1 = Retention time of the first peak measured from point of injection. 

ta = Retention time of an inert peak not retained by the column, measured from point of injection. 
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As the selectivity is dependent on the physical and chemical structures of the analytes, mobile 

phase, and stationary phase.5-7 

 

 

Fig 2: Effect of stationary and mobile phase on selectivity 

Theoretical plates: 

 

Fig.3: Concept of theoretical plates 
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The column efficiency is often stated as plate number. This characterization was derived by 

Martin and synge WHO related the analyte equilibrations between the stationary and mobile 

phase to fractional distillation theory. using this approach, the column is split into theoretical 

plates. every plate is that the distance over which the sample components reach one equilibration 

between the stationary and mobile introduce the column. Therefore, the additional plates 

available on a column, the more equilibrations and also the more separation. The smaller the 

peak corresponding to a theoretical plate (HETP) higher the resolution.                                                                   

N = 16 (t / W) 2 

Where,            N = Theoretical plates. 

   t = Retention time of the component. 

   W = Width of the base of the component peak using tangent method. 

Capacity factor: 

The capacity issue could be a measure of the retention of the sample molecule on the column. It 

represents the ratio of the elution time of the sample component to the void time of the column. 

Molecules travel with the mobile phase unless they're interacting with the stationary section.  A 

high k’ value indicates that the sample is highly maintained and has spent a significant quantity 

of your time interacting with the stationary phase. As you increase the k’ worth, you increase the 

resolution between chromatographic peaks. 

K' = (t2- ta / ta) 

Where,K' = Capacity factor. 

t2 = Retention time of the second peak measured from point of injection. 

 ta = Retention time of an inert peak not retained by the column, measured   from point   of 

injection. 
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Resolution: 

 

 

Fig.4: Concept of resolution 

 

R = 2 (t2 - t1) / (W2 + W1) 

R = Resolution between a peak of interest (peak 2) and the peak preceding it (Peak 1). 

W2 = Width of the base of component peak 2. 

W1 = Width of the base of component peak 1. 

t2 = Retention time of the second peak measured from point of injection. 

t1 = Retention time of the first peak measured from point of injection. 

Resolution between chromatographic Peaks is the primary concern in any analysis. Another goal 

is to accomplish this task in an exceedingly minimum quantity of your time. The resolution 

between 2 peaks will be mathematically quantified with the equations showing on top of. the 

primary equation uses the breadth of the chromatographic peaks at their base. This dimension is 

found by drawing tangents through all sides of the chromatographic peak. The second equation 

utilizes the width of the chromatographic peak at half-height.  
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A resolution value of 1.5 between two chromatographical peaks of roughly equal peak height is 

taken into account baseline resolution. 

In summary, the 3 factors that influence resolution between natural action peaks are capability, 

efficiency, and selectivity. up the potency, N, sharpens peaks. Column length, type, and particle 

size primarily management this issue. up the capability, k’, suggests that moving peaks to longer 

or shorter retention times. The mobile phase and temperature primarily management this factor. 

improving the selectivity, suggests that moving peaks nearer or more away from one another. 

Peak asymmetry: 

   T = W0.05 / 2f 

                     Where, T = Peak asymmetry, or tailing factor. 

                             W0.05 = Distance from the leading edge to the tailing edge of the Peak, 

measured at a point 5 % of the peak height from the baseline. 

f = Distance from the peak maximum to the lead in the peak. 

Plates per meter: (n) 

        n = N / L 

Where,    N = Theoretical plates. 

   L = Column length, in meters. 

Height equivalent to theoretical plate (HETP):    

 HETP=L/N 

where,    N = Theoretical plates. 

L = Column length, in meters. 
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Conclusion  

It additionally renders reduction within the price linked with process observation, sampling, and 

testing. It completes a necessary step toward our final objective, that is developing and deploying 

measure tools to assess progress toward stronger and a lot of resilient pharmaceutical systems 

among health systems. It provides a practical start line for evaluating method in the validation 

method 
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