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INTERNATIONAL GUIDELINE 
 

 Validation of Analytical 

    Procedures:  

    Text and Methodology Q2(R1)    

       (ICH 2006) 
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 The process by which it is established by 

the laboratory studies, demonstrate that 

the method is suitable for its intended 

purpose 

 

Creates confidence in results and quality of 

products’ 

 

VALIDATION OF ANALYTICAL PROCEDURE 
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What are the types of analytical procedures to be validated? 

 

1. Identification 

 

2. Assay (content & dissolution 
measurement only) 

 

3. Impurities (quantitative & limit test) 
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 Identification tests are intended to ensure the 

identity of an analyte in a sample 

 

 This is normally achieved by comparison of a 

property of the sample (spectrum, chromatogram, 

chemical reactivity etc) to that of a reference 

standard 

What is Identification? 
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Example of Identification 
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 A quantitative analysis to determine the purity or 

the amount of a drug substance in a drug sample. 

 Method of assay test :  

a. Ultraviolet and Visible Absorption (UV) 

b. High Pressure Liquid Chromatography (HPLC) 

c. Gas Chromatography (GC) 

d. Titration  

What is Assay? 



Example of Assay by HPLC 
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Quantitation of Hypermellose (0.7%w/v):  
Test method:  
 Test preparation: dilute 2ml of sample to 25ml with water. Further 

                              dilute 10ml of this solution to 50ml with water  

                              (0.1mg/ml) 

      

 Standard preparation: weight 20mg of hypromellose WS and dilute 

                                     to 100ml with water. Dilute 25ml of this  

                                     solution to 50ml with water (0.1 mg/ml) 

 

 Blank solution: water 

 Wavelength: 635nm 

 What to look for in protocol of analysis: UV spectrum (if company  

    able to provide) 

Example of Assay by Ultraviolet and Visible Absorption 

Spectrophotometry (UV) 
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Example of Assay by Titration 

Quantitation of Total Chloride (0.45%w/v):  

Test method:  

 Test preparation: Pipette out 10ml of sample into 250ml conical 

                              flask, add about 50ml water. Neutralize the  

                              solution with dilute nitric acid using red litmus  

                              paper and titrate with 0.1M silver nitrate using  

                              potassium chromate solution as indicator  

      

 Each ml of 0.1M silver nitrate is equivalent to 0.003545g of chloride 

 

Calculation: 

 Content of Total chloride (%w/v) = V X 0.003545X MF X 100 

                                                                         10 

    Where,  

   V = Titre value (ml) 

   MF= Molarity factor of 0.1M silver nitrate solution 
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Dissolution Test 

 WHY DO WE PERFORM DISSOLUTION TEST? 

 To determine the compliance with dissolution requirement where stated in the 

individual monograph or protocol of analysis for tablet or capsule dosage form 

 Optimisation of therapeutic effectiveness during product development and stability 

assessment 

 Routine assessment of production quality to ensure uniformity between production 

lots 

 

 

 Dissolution rate: The amount of active ingredient in a solid dosage form dissolved 

in unit time under experimental conditions of temperature, media composition and 

rotation of basket/paddle 

 Dissolution profile: The charting of the release of the drug during dissolution over 

time 

•WHAT ARE WE MEASURING? 

 



Example of Dissolution (1) 
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Example of Dissolution (2) 
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“……. molecular variants of the desired product formed during 
manufacture and/or storage, which are active and have no 
deleterious effect on the safety and efficacy of the drug 
substance/drug product.” 
 
“……..properties comparable to the desired product and are 
not considered impurities.”  

USP Guideline for Submitting Requests for Revision to USP-NF V4 July 2009 
http://www.usp.org/pdf/EN/USPNF/glossary.pdf  

 
What is Related Substances? 
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Related substances are structurally related to a drug substance. 
These substances may be 
 
a) Identified or unidentified impurity arising from synthesis 

manufacturing process such as intermediates or by-products 
and DO NOT increase on storage 
 

b) Identified or unidentified degradation products that result 
from drug substance or drug product manufacturing processes 
or arise during storage of a material. 

 

 
What is Related Substances? 
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Example of Related Substances (1) 



Example of Related Substances (2) 
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Example of Related Substances (3) 



Example of Related Substances (4) 
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Example of Related Substances (5) 
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Protocol of analysis 

What is protocol of analysis? 

 

 The way of performing the analysis 

 

 Describe in detail the steps necessary to perform 

each test 
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Common problem 1: Protocol of analysis is copied 

directly from pharmacopeia 

 

 Please take note that NPCB does NOT accept any 

documents that are copied directly from any 

pharmacopeia (B.P, U.S.P, E.P etc) 

 

 

 

Common Problems – Protocol of analysis 



Example of Direct Copied of POA from U.S Pharmacopeia 
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Common problem 2: Do not provide sufficient detail on 

the preparation of solutions (e.g. Standard, sample, 

placebo, mobile phase, buffer solution etc) 

 

 It is important that the company should provide the 

details of preparation of solutions in the POA. 

 

 

 

Common Problems – Protocol of analysis 
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Example of Preparation of Mobile Phase (1) 

What is wrong with the preparation of mobile phase above? 

Ans: Preparation of BUFFER solution in the mobile phase is not provided 
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Example of Preparation of Mobile Phase (2) 
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Common problem 3: Do not provide chromatogram of 

solutions such as standard, sample, blank/placebo (if 

any), system suitability solution (if any). 

 

 It is important that the company should provide the 

chromatograms of respective standard, sample, blank, 

system suitability solution and etc in the POA as well 

as in the method validation. 

 

 

 

Common Problems – Protocol of analysis 
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Common problem 4: Method provided is not specific 

(especially for titration technique) 

 

 Please refer to the example on the next slide. 

 

 

 

Common Problems – Protocol of analysis 



The procedure states that “Heat 0.5g  
of the cream gently…” 
i) How long does it need to heat up? 
ii) What apparatus is used to heat up? 
iii) Any specific temperature? 
 

Example of the testing procedure that is not detail enough 



NPCB 

MOH 

Common problem 5: Chromatograms are not in the same 

scales particularly for related substances test 

 

 In protocol of analysis, some chromatograms provided are not 

in the same scales (particularly for related substances test).  

 Please refer next slide for example. 

 

 

 

Common Problems – Protocol of analysis 
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Retention time 

A
u
 

A
u
 

Impurity standard solution 

Retention time 

100 

200 

300 

400 

500 

4 min 

10000 

8 min 

20000 

30000 

40000 

50000 

Sample Solution 

4 min 

API 

Example of the chromatogram that is not in the same scale 

Impurity A 

In the chromatogram of sample solution, the scale provided is 10000Au which  

is 100 times larger than the chromatogram of impurity standard solution. This may 

cause some of the impurity peaks undetected. 
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METHOD VALIDATION 

 Process of demonstrating that analytical procedures 

are suitable for their intended use. 

 

 It begins with the planned & systematic collection of 

the validation data to support the analytical 

procedures. 



NPCB 

MOH 

Common problem: Do not provide on how to prepare 

test solution for each validation parameter 

 

 Company only provides validation report and raw 

data but description on how to prepare the test 

solution for each validation parameter is not provided 

 

 

 

Common Problems – Method Validation 



Example of description on  

how to prepare the test  

solution  

Example of Method Validation (1) 



Example of Method Validation (2) 



NPCB 

MOH 

What is Specificity? 

ICH 2005 

“…the ability to assess unequivocally the analyte in the 
presence of components which may be expected to 
be present” 

 

Eg: impurities, degradants, matrix 

 

 solvent blank or diluents do not have the same retention time as the analyte.  

 

   The analyte should have no interference from other extraneous 

components and should be well resolved from them. 

Validation Characteristics- Specificity  
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Method:  

- Inject blank/ diluent, standard, sample and placebo solution 

 

Acceptance criteria: 

- No interference of blank/ diluent and placebo solution at the 

retention time of active peak  

 

What to look for: 

- HPLC chromatogram   

- Same retention time for the active peak in sample and standard 

solution 

- Blank/ diluent and placebo solution  peak was not observed at the 

retention time of active peak 

Specificity – by High Pressure Liquid Chromatography   
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Retention time  

Retention time 

P
e
a
k
 a

re
a
  

P
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a
k
 a

re
a
  

P
e
a
k
 a

re
a
  

Standard Solution Sample Solution 

Blank/ diluent  

Retention time 

RT 6.5 min RT 6.5 min 

P
e
a
k
 a

re
a
  

Retention time 

Placebo Solution 

Specificity – by High Pressure Liquid Chromatography   
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Type of analytical 
procedure  

characteristics 

Identification Testing For Impurities 
Quantitation Limit 

Assay 
- dissolution 

(measurement only) 
- content/ potency  

Accuracy  
 
Precision  

     Repeatability 
 
     Interm. Precision 
 
Specificity (2)  
 

Detection Limit 
 
Quantitation Limit 
 
Linearity 
 

Range       
 

            - 
 
 

            - 
 
            - 
 
            + 
 

            - 
 
            -  
 
            - 
 

            - 

        +                    - 
 
 

        +                    - 
 
        + (1)               - 
 
        +                    + 
 

        - (3)               + 
 
        +                    - 
 
        +                    - 
 

        +                    - 

                        + 
 
 

                        + 
 
                        + (1) 
 
                        + 
 

                         - 
 
                         - 
 
                        + 
 

                        + 

-  signifies that this characteristic is not normally evaluated 

+ signifies that this characteristic is normally evaluated 

(1) in cases where reproducibility has been performed, intermediate precision is not needed 

(2) lack of specificity of one analytical procedure could be compensated by other supporting analytical 

procedure(s) 

(3) may be needed in some cases 
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Common Problems - Specificity 

Common problem 1: Chromatograms NOT provided for 

HPLC/GC method 

 

 Company only provide details like method of carrying 

out the Specificity test and result in tabulated form 

 Chromatograms are MANDATORY for specificity 

 

 

 



Example of Chromatograms for Specificity (1) 

Placebo 
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Example of Chromatograms for Specificity (2) 

Blank 

Solution 



Example of Chromatograms for Specificity (3) 

•Note: 

Please include the identity of each 

chromatograms! 

Sample solution 

Standard solution 



Any problem with these chromatograms? 

Ans: YES, the peak of interest CANNOT be seen.  

Soln: Please provide clear chromatogram for evaluation 
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Common Problems - Specificity 

Common problem 2: No Stress test done for Unknown Impurities 

(specifically for Related Substances Test) 

 

 If impurity or degradation products standards are unavailable, 

specificity may be demonstrated by comparing the test results 

of samples containing impurities or degradation products to a 

second well-characterized procedure e.g: Pharmacopeia or 

other validated analytical procedure. As appropriate, this 

should include samples stored under relevant stress conditions: 

Light, heat, humidity, acid/base hydrolysis and oxidation. 

 (Forced Degradation Study) 
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Forced Degradation Study 

 Why forced degradation studies are carried out? 

 To develop and validate a stability indicating method 

 To identify impurities related to drug substances or excipients 

 

 Typically, a stressed sample of about 10-20% of 

degradation is used to demonstrate the resolution among 

degradation products.  

 A 10-20% degraded sample is used because it has a 

sufficiently high concentration level of critical related 

substances       rel. substances can be detected easily. 

 

 

 

 



Example of Stress Test (1)  
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Example of Stress Test (2)  



Example of Stress Test (3)  



Example of Stress Test (4) : With Chromatograms 

Unstressed 



Example of Stress Test (5) : With Chromatograms 

Acid hydrolysis 



Example of Stress Test (6) : With Chromatograms 

Oxidation 
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Common Problems - Specificity 

Common problem 3: Does not provide peak purity test 

for impurities (specifically for related substance test) 

 

 For impurity tests, the impurity profiles should be 

compared 

 Peak purity tests are useful to show that the analyte 

chromatographic peak is not attributable to more than 

one component (e.g. photodiode array, mass 

spectrometry) 
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Peak Purity Test 

 The purity angle is a measure of the spectral 

heterogeneity of a peak based on the comparison of 

spectra over all the peak, using the spectral contrast 

angle. 

 The non-ideal effects are quantified and provided 

as a value of the Threshold angle. 

 When the peak is pure, the Purity angle is lower 

than the Threshold angle. 

 

 



Example of peak purity test (1) 
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Example of peak purity test (2) 

Purity angle < Purity Threshold 



Example of peak purity test (3) 
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Example of peak purity test (4) 

Purity angle < Purity Threshold 
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