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}Spectrophotometric (cascara, sennosides) 

 

}HPLC (Ginkgo, St. Johnôs wort, Milk Thistle) 

 

}NMR (Krill Oil, Aloe vera (soon), Chitosan) 

Quantitative Methods in Pharmacopeia 
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Validation of quantitative procedures 
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}USP 

Å  Is the process, which establishes, through laboratory 

studies,  that a procedure meet the requirements for the 

intended analytical application. 

ICH 

Å The objective of the validation of an analytical procedure is 

to demonstrate that it is appropriate for the intended use. 



Å<1225> Validation of Compendial Procedures 
 Validation will be required when  

ï an analytical procedure is used to test a non-official article.  

ï an official article is tested using an alternative procedure (see  

USP General Notices 6.30 ).  

 

Å<1226> Verification of Compendial Procedures 
 Verification will be required the first time an official article is tested 

using a USP procedure 

 

Å<1224> Transfer of Analytical Procedures 
 Transfer will applies when a non-compendial procedure is moved 

 from one lab to another 

 

Validation, Verification, and Transfer 



Analytical Performance Characteristics 

ÅAccuracy 

ÅPrecision 

ÅRepeatability  

Å Intermediate Precision 

ÅReproducibility  

ÅSpecificity  

ÅDetection Limit / Quantification Limit 

ÅLinearity  

ÅRange 

ÅRobustness 



<1225> Validation of Pharmacopeial Procedures 

Performance 
Characteristics  

Category I Category II Category III Category IV  

  Qty Limit    

 
Accuracy 

 
Yes 

 
Yes 

 
* 

 
* 

 
No 

Precision Yes Yes No Yes No 

Specificity Yes Yes Yes * Yes 

LOD No No Yes * No 

LOQ No Yes No * No 

Linearity Yes Yes No * No 

Range Yes Yes * * No 

* May be required depending on the type of test. 

 



Specificity 

Definition ï The methodôs ability to specifically measure the 

analyte in the presence of the components in the analytical 

matrix 

 

Å Impurities, degradation products and/or excipients are 

available. 

 

ÅWhen impurities, degradation products or excipients are 

not available: 
ÅCompare the results with another well-characterised analytical 

method 

ÅPerform an artifical degradation under drastic conditions (light, 

heat, acids y bases, etc.) 



ÅPeak purity 

 

ÅPeak shape analysis 

 

ÅDiode array detection 

 

ÅHPLC-MS 

Specificity 



Linearity   

Definition ï The ability of a method to produce results that 
are directly proportional to the concentration of the sample 
at a given interval 

 

Å5 levels of concentration. Different  dilutions of an stock 

solution or separate weights of the component 

 

Å3 samples per level of concentration 

 

 

 



Linearity   

ÅAnalysis and collection of data 

ÅGraphical evaluation 

ÅEsimtating the parameters of the model by least 

squares 

ÅCalculation of the confidence intervals for the estimated 

parameters 



Coefficient of correlation 
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Confidence intervals 
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Análisis de residuos

ÅCheck that the graph has a random pattern. 

Å A trend indicates a failure in the chosen model. 

ÅAn increase or decrease in residue dispersion indicates that the data 

is not homoscedastic  

Residue Analysis 



Residue Analysis 



Accuracy 

Definition -  The difference between results obtained by 

the method and the actual value. 

 
Å It is calculated by determining the % recovery of the method 

 
 
 
 
 

Å Three replicates at three levels  
Å 80% -120% for the principal component 
Å 50% - 150% for impurities 
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Recovery test 

Amount added (mg) Amound detected (mg) Recovered

24.35 24.70 101.4%

25.15 25.41 101.0%

25.15 25.17 100.1%

30.04 30.79 102.5%

29.74 30.18 101.5%

30.14 30.38 100.8%

35.33 35.70 101.0%

34.63 34.56 99.8%

36.73 37.01 100.8%

Mean: 101.0%

SD: 0.7945

Ecuacion de la recta

Encontrado = a + ( b x Añadido)

b= 0.9989

Ecuacion de la recta

Encontrado = a + ( b x Añadido)

b= 0.9989

a= 0.3272 Valores de t experimentales

y = 0.9989x + 0.3272
R² = 0.9974
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Accuracy 

Fraction Unit Range of Recovery (%) 

100 100 % 98-102 

0.1 0.1% 95-105 

0.01 100 ppm 90-107 

0.00000001 1 ppb 40-120 

Acceptable Recovery depending on the analyte level 

González et al. Trends in Anal. Chem. , 26 (3), 2007 



Precision 

Definition -  The degree of agreement between results 

when a procedure is repeatedly applied to a 

homogenous sample 

 

ÅRepeatability, Intermediate Precision, Reproducibility 

 

ÅCalculation of the SD or %RSD 



ÅRepeatability: is precision under the same operating 

conditions for a short period of time. It is determined 

by a minimum of 9 measurements within the given 

range of the procedure (3 concentrations / 3 

replications) or a minimum of 6 replications at 100% 

 

ÅIntermediate Precision: indicates intra-laboratory 

variations; different days, different analysts, different 

equipment 

 

ÅReproducibility: indicates inter-laboratory variations 

Precision 



Robustness 

Definition ï A measure of a methodôs ability to accept 

small but deliberate variations in the parameters of 

the method  

 

ÅSteps to Consider 
ïDesign and execution of the experiment 

ïCalculating the effects 

ïStatistical/graphical analysis of the effects 

ïRelevant conclusions and eventual modifications of the 

method 

 

ÅChanges in: pH, column, mobile phase, etc.  



Experimental design 

Å One factor at a time 

 

Å Factorial Designs 
Å Full Factorial 

Å Fractional Factorial 

Å Plackett-Burman 

 

Robustness 



Full Factorial Design (2k runs) 
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Fractional Factorial Design ï 5 factors 

pH 

Flow 

TEA 

pH 

Flow 

TEA 

pH 
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pH 

Flow 

TEA 

Particle size 

% Organic 



7 factors (A-G) 2 levels 

Exp. Factors Result 

A B C D E F G 

1 + + + + + + + y1 

2 + + - + - - - y2 

3 + - + - + - - y3 

4 + - - - - + + y4 

5 - + + - - + - y5 

6 - + - - + - + y6 

7 - - + + - - + y7 

8 - - - + + + - y8 

Placket - Burman 

Eff = (  y+ -  y-)/4  
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}Extract according to the procedure and analyze 

 

}Repeat extraction  

 

}Combine aliquots and analyze correcting by dilution factor 

 

}Use the results for the combined corrected extraction as the 

denominator for recovery calculation 

 

}Perform statistical analysis 

 

}Anderson, M.L., & Burney, D.P. (1998) J. AOAC Int. 81, 

}1005ï1010 

 

 

Accuracy of extraction procedure 
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Specificity 
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Specificity Phyllanthus amarus by peak purity 
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