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LECTURE-7 

GENERAL TESTS 

5.  IMPURITIES 

 An impurity is defined as any component of a drug substance for pharmaceutical use or of a drug 

product that is not the chemical entity that defines the substance, or in the case of a drug product, not 

an excipient in the product. 

 It includes among other things, degradation products of the drug substance that may develop on 

storage and in the case of dosage forms, those that may also be formed during manufacture and 

storage.  

 Tests for related substances have been provided in many monographs to limit impurities and 

degradation products.  

 It is not possible to include in each monograph a test for every impurity or contaminant or even an 

adulterant that might be present. 

 General tests to control impurities provide an approach to the setting of limits for impurities in 

articles for which the individual monographs do not provide either a test or specific limits.  

 Manufacturer should follow Good Manufacturing Practices (GMP) and to ensure the limitation of 

impurities based on knowledge of the properties of the chemical entity and related substances being 

associated with the end product during production and subsequent storage. 

 There is a need to limit impurities that may arise from various sources in the course of manufacture. 

5.1 Impurities in drug substances 

 Impurities fall into one or more of the following categories: 

 Inorganic impurities 

 Organic impurities 

 Residual solvents 

a. Inorganic impurities 

  Usually result from the manufacturing processes and include catalysts, ligands, reagents, heavy and 

other metals and inorganic salts.   
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 Impurities associated with input raw materials and storage conditions can also contribute to the 

impurity profile of the drug substance.  

b. Organic impurities  

 May be drug-related or process-related and consist of identified, specified impurities, unidentified, 

specified impurities or total unknown impurities.  

 In designing the specifications for any drug substance a manufacturer should determine the actual 

and potential impurities most likely to arise during the synthesis, purification and storage, on the 

basis of scientific knowledge of the chemical reactions involved in the synthesis.  

c. Solvents 

 Inorganic or organic liquids used as vehicles for the preparation of solutions or suspensions during 

the synthesis of a drug substance. Since these are generally of known toxicity, they can be controlled 

with appropriate limits. 

 In addition to a general limit on solvents remaining behind in the final drug substances, some drugs 

need specific limits for specific solvents where variation in levels requires control. 

 

5.2 Impurities in Drug Products 

 In general, drug products have a test for impurities adapted from that in the monograph for the active 

ingredient with necessary modifications for including degradation products. 

 Degradation products include  

i. Degradation products of the active ingredient in the drug product,  

ii. Reaction products of the active ingredient with the excipient(s),  

iii. Reaction products of the active ingredient with the immediate container/closure system and  

iv. Products of  interaction between the various drugs in a combination product.  

 Both identified and unidentified degradation products are included in the acceptance criteria. 

 Identification of such impurities is done from stability studies, forced degradation studies and 

analyses of routine production batches. 

5.3 Test Methods 

 Meaningful limitation of impurities is possible only with validated analytical methods that can help 

in determining the limits of detection and quantitation.  
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 The most widely used methodology is chromatography which is the basis of the test for related 

substances.  

 The test may be specific or general. 

 Specific test:  Where a particular impurity arising from the manufacturing process or from 

degradation needs to be limited on grounds of toxicity or any other special reason.  

 Such specific tests include a chromatographic or colorimetric comparison with a sample of the 

named substance e.g. salicylic acid in aspirin.  

 Both types of tests require the use of Reference Substances.  

 

5.3.1 Chromatographic determination of impurities 

 In chromatographic determination, the absence of a reference substance it is usual practice to limit 

the levels of impurities. 

  It is done by the simple test of comparison of the unknown spot or peak with a spot or peak obtained 

with a dilute solution of the substance under examination. 

a)  Thin-layer chromatography (TLC) 

 It is quick and is particularly useful in process monitoring and in detecting impurities. 

 It has its limitations in fixing limits for specific impurities in the final product.  

b)  Gas Chromatography 

 Total impurity levels can be obtained by summation of the peak areas (usually in the range I to 2 per 

cent).  

 This procedure is rarely adopted in TLC tests because of the semi-quantitative nature of estimating 

individual spots and the imprecise nature of expressing results for the total impurities.  

 This drawback can be overcome to an extent by the use of two- and three level tests.  

 In the former, in addition to a nominal concentration of the reference solution, another at a lower 

concentration is used for spotting the plate; in the latter, two more solutions at different lower 

concentrations are used. 

c) Liquid chromatography 

 In this test the relative detector response factor that expresses the sensitivity of a detector relative to 

a standard substance is an important factor to be considered. 
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 As a general thumb rule, if the response factor of an impurity is between 0.08 and 1.2, it may be 

considered the impurity has a similar response to that of the drug substance.  

 Also, response factors less than 0.2 or more than 5 are not recommended.  

 In such cases, the method needs to be amended to bring the response factor within the acceptable 

range by either choosing a different wavelength of measurement or a different method of 

visualization. 

5.4 Acceptance Criteria for Impurities 

 It is recommended that the specifications for a drug substance should include, where applicable, 

acceptance criteria for  

 Each identified specified impurity  

 Each unidentified impurity 

 Total impurities 

 Residual solvents 

 Inorganic impurities 

 The specifications for a drug product should include, where applicable, acceptance criteria for 

 Each specified degradation product 

 Any unspecified degradation product 

 Total degradation products 

Where for any reason, data on qualification and quantification of impurities is not available, a workable 

criterion for acceptance could be: 

 For drug substances: 

 Each identified specified impurity: not more than 0.5 percent, 

 Each unidentified impurity: not more than 0.3 per cent, 

 Total impurities: not more than 1.0 per cent, 

provided it has been determined that the impurities are not toxic. Higher limits may be set if 

scientifically justified. 

 For drug products: 

 Each identified specific degradation product: not more than 1.0 per cent, 

 Each unidentified degradation product: not more than 0.5 per cent, 
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 Total degradation products: not more than 2.0 per cent, 

provided it has been determined that the impurities are not toxic. Higher limits may be set if 

scientifically justified. 
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